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ABSTRACT

Protection is a help association and now-a-days it becomes purchaser situated. The mentality of the
purchaser differs as indicated by their taste and prerequisites. So as to draw in the Customers'
administration, the insurance agencies are giving compelling persuasiveness. All around, protection
business is generally mainstream and very fulfilled by the Customers. So as to comprehend the mentality
of the Customers and the concerned General Insurance Subsidiary Companies in Coimbatore District, an
endeavor has been made to contemplate the instructive status of customers, nature of industry that they
are overseeing, kinds of general protection strategies, consciousness of the arrangement and number of
approaches taken to their endeavor. It is likewise dissected the advantages of strategy, methodology for
the reestablishment of the arrangement, the administrations of the officials of General Insurance
Subsidiary Companies and installment of premium. The specialist has likewise evoked assessment about
the pace of premium, nature of property safeguarded, nature of harm and nature of fire mishaps. At last
the scientist has made an investigation about settlement of cases, purposes behind the postponement in
the settlement of cases and furthermore explanations behind the not educated by the operators. Along
these lines, the controller should guarantee that the interests of the policyholders are ensured, and yet a
great deal of opportunity should be given to insurance agencies to develop their own procedures to work
together.
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INTRODUCTION

Protection is an assistance association and now-a-days it becomes shopper arranged. The mentality of the customer
changes as indicated by their taste and prerequisites. So as to pull in the Customers administration, the insurance
agencies are giving powerful charisma. Overall, protection business is generally mainstream and much fulfilled by
the Customers. So as to comprehend the mentality of the Customers and the concerned General Insurance Subsidiary
Companies in Coimbatore District. The protection by extricating cash in flexibly to the measure of premium gathered
and by giving adequate assets to creation thin down the inflationary hole. The two fundamental driver of expansion,
which is expanded cash in gracefully and diminished creation, are appropriately constrained by protection business.
Protection is a venture. Protection is as method of decreasing vulnerability of event of an occasion. Since birth, it has
accepted numerous capacities. The Government of India bought in to the capital of GIC. All the four organizations
are government organizations enrolled under the Companies Act. This starts the overseer and trustee of the assets of
a great many customers in India.

REVIEW OF LITERATURE

In order to fill the research gap the researcher has referred the following books, journals and relevant theses to make
the present study more meaningful. To make the study more effective the researcher also has read the books on,”
Insurance and Risk Management by Dr. P.K. Gupta. In this book the author is focus on insurance in its earlier stages
in India, Growth of insurance business in India and abroad.

Dr Velmurugan in 2016.,The protection division opened up and new players entered the space before 15 years. At
present the business has 24 life coverage organizations, 28 general insurance agencies and 1 reinsurance
organization. Fulfillment is a significant achievement in protection items, particularly when the business' notoriety
has been ruined by mis-selling and ill-advised revelations of profits by operators. In that LIC holds larger part piece
of the pie in disaster protection industry. The target of the examination is to comprehend the policyholder's
fulfillment and the different components adding to the fulfillment level. The essential information was gathered by
utilizing the organized poll and auxiliary information was gathered by utilizing diaries, papers and the web. The
investigation region was restricted to Coimbatore District. The motivation to direct the examination in Coimbatore
area is beforehand no analyst had done the fulfillment concentrate in extra security and IRDAI administrative body
had demanded all the protection companied to unveil the causation of the approaches.

Prof.S.Chandrasekar, in his research work entitled,” Customer service in United India Assurance Company Ltd”. A
study with Special reference to Madras City has examined the degree of customer satisfaction among the
policyholders of United India Assurance Company Ltd. K. Elayaram in his doctoral thesis entitled,” Marketing
Scenario of General Insurance Corporation of India” Cuddalore District submitted to Annamalai University,(2005)
studies the effectiveness of the promotional measures to market the General Insurance policies. Rm.Lakhsmanan in
his P.hD thesis captioned Insurance marketing, “A Study with reference to The Oriental Insurance Company Limited
(2004)”, submitted to Alagappa University, ventures to study the marketing strategies of the Oriental Insurance
Company and suggest measures for effectiveness of insurance marketing.

Statement of the Problem

The primary point of General Insurance Corporation of India is to secure the products by embraced the hazard and
furthermore to advance sparing propensities among the individuals to guarantee their splendid future. At present
the vast majority of the individuals especially in those towns don't know about the idea and advantages of the
General Insurance Policies. Besides the General Insurance Corporation faces numerous issues in managing
association just as with people in general. From the perspective the General Insurance Corporation, it is exceptionally
hard to distinguish and persuade individuals to take a strategy. Simultaneously the strategy time frame will be one
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year. All things considered the installment of premium to the General Insurance Corporation is just a single portion
which will be immense and now and again the little bungalow coordinate Industrialists can't pay the whole
aggregate in single portion. At the point when the mishap happens, the customers face the issue is settlement of
guarantee. The General Insurance Corporation is receives some bulky methodology to settle the cases. The General
Insurance Companies can't escape from the above said issues. General Insurance Corporation likewise faces the
trouble of the evaluating of the right estimation of the harmed products or things. It offers ascend to an absence of
comprehension among customers and the insurance agencies. As of late General Insurance Corporation is dependent
upon an open analysis, since it thinks that its hard to accomplish the goals for which it was fundamentally settled.
The development of open analysis is for the most part because of logical innovations like fire quencher, gas chambers
and control component. In addition, the businessperson abstains from keeping increasingly stock in the god down.
There is a general inclination that, the administrations of the General Insurance Subsidiary Companies are not up as
per the general inclination of the general population. Today General protection business has come to gain a status
and steadiness that legitimize its case as one of the biggest nationalized general insurance agencies in the realm of
majority rule government. Because of nationalization, the General protection business has procured a monopolistic
hang on general protection business. In any case, taking into account the boisterous sob for privatization it is
probably going to confront firm rivalry in the market.

Scope of the Study

The Researcher has endeavored to contemplate the demeanor about the administrations of General Insurance
Subsidiary Companies of Coimbatore District. What the customer feels about the General Insurance Companies and
what are their desires and how well the General Insurance Subsidiary Companies is satisfy their desires. A portion of
the issues that go under the domain of the exploration. This investigation targets recognizing the elements which
impact the policyholder for the choice strategies.

Objectives of the Study

e To study the history of the Insurance Companies in brief.

e To analyse the approach of the customers for value of the General Insurance Schemes.

e To suggest appropriate corrective measure to overcome the Problems of General Insurance.

Period of the Study
The present study covers a period of from 2018 to 2019.

Sampling Design

There are four Public division insurance agencies offering General Insurance administrations in the investigation
territory. They are New India Assurance Company Limited, Oriental Insurance Company Limited, National
Insurance Company Limited and United Insurance Company Limited. The analyst has chosen 200 example
respondents who had taken any of protection strategies to be specific Fire protection, marine protection, engine
protection and random protection plans. These hundred example respondents were picked dependent on Purposive
Sampling technique. Further the specialist picked 50 respondents for every insurance agency to guarantee equivalent
portrayals.

Limitations of the Study

The current investigation is restricted to the four auxiliaries of General Insurance Corporation of Coimbatore District.
Further, it is constrained to the disposition of the customers towards the General Insurance Products inside a one
year from 2018-2019. The examination doesn't cover investigation the business astute speculation example of General
Insurance Subsidiaries in Coimbatore District.
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Certain policyholders, chose for the organization of meeting plan were hesitant to give reaction, expecting that
giving reaction for the calendar examinations will land them into challenges in their accommodation of annual
expense forms.

Data Analysis and Interpretation

It is observed from the above table 56 respondents (28 %) are in the age group of 20-30 years. 76 respondents (39%)
are in the age group of 30-40 years. 68 respondents (34%) are in the age group of 40 and above years. Majority of the
Customers are middle age group (30-40) taking in to the insurance policies( Table 1).

Sex of the Policyholders
It is identified from the above table 90% of the policyholders are being male respondents and the remaining 10% of
the policyholders are female respondents (Table 2).

Marital Status Wise Classification
Table 3 explains that out of 200 respondents, 73% respondents are married customers and the remaining 27%
respondents are unmarried customers. Therefore, the most of the customers are married.

Educational Qualification of the customers
From the above table it is known that most of the policyholders are Under Graduates (48%), followed by +2 level 20
%, Post Graduate 11 % ( Table.4).

Types of General Insurance Policies

It is observed that the 47 per cent of the Customers preferred fire insurance, 17 per cent of the respondents like Motor
insurance policy, 20 per cent of the Customers have personal Accident insurance policy, 10 per cent of the Customers
preferred the Medical insurance policy, 3 per cent of the Customers’ preferred Fidelity Guarantee insurance and the
remaining 3 per cent of the respondents preferred House insurance policies. From the above analysis the Customers
preferred more on Fire Insurance ‘A’ policies than the other policies. It is mainly because of giving more protection to
the insured and hence this policy is more popular in the study area (Table 5).

Employment of the Customers

The above table explains that 42 per cent respondents are industrialists and 15 per cent respondents are business
people and 12 per cent respondents are doing banking business, 27 per cent respondents are having service
institutions remaining 4 per cent respondents are farmers. Therefore, the most of the Customers are industrialists in
the study area (Table 6).

Awareness of the Policy

It is well known from the above table that, the majority 61 per cent of the respondents have taken policy from the
agents. About 11 per cent of the respondents understood the fire policy from the bankers. The remaining 28 per cent
of the respondents have received knowledge from friends and relatives (Table 7).

Services of the General Insurance Subsidiaries

The above table disclosed the fact that 65 per cent of the respondents highly satisfied with the service of the general
insurance subsidiary companies in Coimbatore district. And the remaining 35 per cent of the respondents are not
satisfied with the service of the GIC in Coimbatore district. It is inferred that the most of the respondents are
impressed with the service of the general insurance subsidiary companies in Coimbatore district and which enable
the customers to have an easy approach and contact with their problems ( Table 8).

32380

[=]
0

4

=


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997
D.Sathishkumar and S.Saravanan

Estimation About Rate of Premium

From the above table, it is clear that 46 per cent of the respondents felt that the premium amount is nominal, 40 per
cent of the respondents opined that the rate of premium is high and the remaining 14 per cent of the respondents
expressed that itis low. It is understood that the rate of premium is within the reach of the policyholders (Table 9).

Claim Settlement

It is observing from the above table it shows that most of the respondents (64.3%) not able to get their claim amount
quickly. About 45.6% of the respondents have received the claim amount on time. It shows an unhealthy trend about
the style of settlement of claims (Table 10).

Reasons for Delay in Settlement of Claims

It is evident from the above table shows that 69.2 % of the respondents said that there was an undue delay in
sanctioning the claims. The remaining 30.7 % of the respondents are not satisfied with the settlement of claim due to
the surveyors are taking more time to compute the losses (Table 11).

CONCLUSION

The GIC is taking the responsibility of selling the general insurance policies with an element of social conscience.
The Indian insurance market has a vast potential with private insurance companies in general insurance space.
General insurance market in India, promising one, is faced with many challenges and opportunities. The GIC major
task in handling customer series and intermediary’s relations. It is certain that the future of GIC business in India is
bright and the fact that it will launch many insurance products for customers, in turn strengthen its scope further
and insurance of all kinds will have bright scope for expansion and development.
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Table. 1 Respondent Age Classification

SI. No Age(in years) Number of Respondents Percentage
1. 20-30 56 27%
2. 30-40 76 39%
3. 40 & Above 68 34%
Total 200 100

Source: primary data
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S.No. | Sexofthe policyholders | No. of Respondents Percentage
1. Male 180 90%
2. Female 20 10%
Total 200 100
Source: Primary data
Table. 3 Marital Status Wise Classification
S.No. Category No. of Respondents Percentage
1. Married 144 73%
2. Un Married 56 27%
Total 200 100
Source: Primary data
Table. 4 Educational Status
S.No. Education No. of Respondents Percentage
1. +2 40 20%
2. uG 124 48%
3. PG 22 11%
4 Professional Degree 14 07%
Total 200 100

Source: Primary data

Table.5 Types of General Insurance Policy Taken

SI.No. Types No. of Respondents Percentage
1. Fire Insurance 94 47%
2. House Insurance 06 03%
3. Personal Accident Insurance 40 20%
4, Motor Insurance 34 17%
5. Fidelity Guarantee Insurance 06 03%
6. Medical Insurance 20 10%
Total 200 100
Source: Primary Data
Table. 6 Employment of the Customers
S.No. Employment status No. of Respondents Percentage
1. Industrialists 84 42%
2. Business men 30 15%
3. Banking Companies 24 12%
4. Service institutions 54 27%
5. Farmers 08 04%
Total 200 100

Source: Primary data
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Table. 7. Awareness of the Policies
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S.No. Category No. of Respondents Percentage
1. Through Agents 122 61%
2. Through banks 22 11%
3. Through friends and relatives 56 28%
Total 200 100.0
Source: Primary Data
Table. 8. Service of the General Insurance Subsidiaries
SI. No. Service No. of respondents Percentage
1. Satisfied 130 65%
2. Not satisfied 70 35%
Total 200 100
Source: Primary data
Table. 9. Estimations about Rate of Premium
SI. No. Opinion No. of respondents Percentage
1. High 80 40%
2. Nominal 92 46%
3. Low 28 14%
Total 200 100

Source: Primary data

Table. 10. Settlement of Claim
Sl. No. Situation No. of respondents Percentage
1. punctual on time in settling the claim 62 46% (45.6)
2. Delay in settling the claim 52 54% (54.3)
Total 114 100.
Source: Primary data
Table. 11. Reasons for the Delay
SI. No. | Reasons No. of respondents Percentage
1. Delay in inspection 16 31% (30.7)
2. Delay in sanctioning the amount | 36 69% (69.2)
Total 52 100.

Source: Primary data
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ABSTRACT

Migraine is a common neurological disease which occur in all age groups including males and females.
The common migraine are also called the migraines without the aura. It is associated with throbbing or
pulsatile headache, with moderate to severe pain that intensifies with movement or physical activity. The
Rizatriptan benzoate is an antimigraine drug belonging to triptan class used for the treatment of
migraine. It is a 5HTw/10 agonist. It causes vasoconstriction after the administration. The oral form of the
drug undergoes the first pass metabolism. In order to enhance the bioavailability the different forms such
as fast dissolving films, nasal spray, nasal gel, and oral disintegrating tablets are developing. The oral
form of the Rizatriptan is available as the oral rapid disintegrating tablets. The aim of the article is to
review the different available formulations of Rizatriptan , their advantages, disadvantages , method of
preparations, patents on Rizatriptan , available formulation and their evaluation tests.

Key words: Rizatriptan, Nasal spray, Gel, Formulation, Migraine, oral dissolving film.

INTRODUCTION

Migraine is a neurological condition that cause multiple symptoms. It is characterized by the intense, debilitating
headaches. A migraine is usually an intense pounding headache that can last for hours or days. The common types
of migraine are classic migraine and common migraine. The classic migraine also called the complicated migraine
which starts with the warning sign called aura. The common migraine are also called the migraines without the aura.
It is associated with throbbing or pulsatile headache, with moderate to severe pain that intensifies with movement or
physical activity. It occurs with unilateral and localized pain in the frontotemporal and ocular area, but the pain may
be felt anywhere around the head or neck. The pain build up over a period of several hours which will progress to
posteriorly and get diffused. The common migraine risk factors include the family history, sex and age. It occur in 3-
6% of males and 13-18% of females [1].
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CAUSES OF MIGRAINE
e Stress

e Medications

e Hormonal changes

e Changes in weather

COMMON PROBLEMS OF MIGRAINE
¢ Nausea

e vomiting,

e anorexia

o food intolerance

Triptans are class of choice for migraine attacks and the Rizatriptan benzoate is 5HT:eio agonist. Therapy using these
selective 5HT 110 agonists especially orally does not result in rapid, consistent and complete relief of migraine in all
patients. Triptans work like brain chemical called serotonin.In addition side effects may occur in significant
proportion of patients. The oral bioavailability of Rizatriptan is only 45% due to the first pass metabolism.

MECHANISM OF ACTION OF RIZATRIPTAN

The Rizatriptan is a 5-HT receptor agonistthat has weak affinity for other 5-HT,receptor subtypes and the 5-HT,
receptor, but no significant activity at other 5-HTreceptor subtypes or at alpha- or beta adrenergic, dopaminergic,
histaminergic, muscarinic, or benzodiazepine receptors. The presumed mechanism of action of Rizatriptan is
through activation of postsynaptic 5-HT,receptors within cerebral and dural vessel walls, causing vasoconstriction
and inhibition of trigeminal perivascular nerve terminal [2]. The Rizatriptan belongs to BCS class 3 which have high
solubility and low permeability. The water in oil emulsion are preferred for the hydrophilic drugs. There are number
of treatments are available for the treatment of migraine of which he Rizatriptan benzoate will provide the better
results within few minutes by causing vasoconstriction [3] .

FORMULATIONS OF RIZATRIPTAN BENZOATE

ORAL DISSOLVING FILMS

Oral pharmaceutical dosage forms like tablets and capsules are intended to be swallowed or chewed for exerting its
action. The paediatrics and geriatrics patients suffer difficulty in consuming these dosage forms. In order to
overcome these difficulties the novel drug delivery system like orally disintegrating tablets have introduced. The oral
disintegrating tablets are the dosage forms containing active pharmaceutical ingredients which gets rapidly
disintegrated with in a minutes when kept under the tongue [4]. The Rizatriptan is more effective than the other
triptans as it relieves pain and freedom from pain within 2 hours after administration than the tablets. Migraine is
associated with a number of symptoms like nausea, vomiting, numbness, depression, irritability, sensitivity to light
and sound. In order to overcome the symptoms and to enhance the pharmacological activity the fast dissolving films
of Rizatriptan benzoate have emerged [5].

IDEAL CHARACTERISTICS FOR THE FAST DISSOLVING FILM
e The drug should have low dose

e The drug should have low molecular weight

e Itshould possess good solubility and stability in water and saliva

e Partial ionization at the pH of oral cavity

e Itshould have the capability to permeate the oral mucosal tissue [6]

ADVANTAGES OF FAST DISSOLVING FILM
¢ Thedissolution and disintegration is enhanced with the larger surface area.
e Large ease for transportation as the fast dissolving films are flexible and less fragile
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e Enhanced patient compliance.

e Provide good mouth feel

e More comfortable to paediatrics, geriatrics and bed ridden patients

¢ No chances for the occurrence of chocking

e Better acceptability because the formulation can be administered in the absence of water
e The formulation is selfadministrable.

e Increased bioavailability due to avoidance of first pass metabolism

e It will disintegrates in the saliva [7].

DISADVANTAGES

¢ APIs with high dose cannot be incorporated

e Packaging is expensive

e Technical challenge is required for attaining the dose uniformity|[8].

METHOD OF PREPARATION

SOLVENT CASTING METHOD

In this method the polymers which are water soluble are dissolved in the water and the excipients with the drug is
dissolved in the suitable solvent. Finally both the solvent are mixed and poured into the petri plate, dried and cut
into suitable dimensions.

HOT MELT EXTRUSION METHOD

The drug is mixed with the solid carriers. Extruders with heaters will melt the mixture. The melt is designed into
films in the dies.

SOLID DISPERSION EXTRUSION METHOD

Immiscible components are extruded with the drug in this method and the solid dispersions are prepared. Films are
prepared by the shaping of the dispersion.

ROLLING METHOD
In this method the suspension containing the drug is rolled on to the carrier. Commonly using solvent is water and
sometimes mixture of water and alcohol. The films are prepared by initially drying with in the rollers and cutting
into desired shapes [9].

SEMISOLID CASTING METHOD

Initially the water soluble film forming solution containing polymer is prepared. The remaining solution is added to
acid insoluble polymeric solution prepared in the ammonium or sodium hydroxide solution. In order to attain the
gel mass, suitable plasticizer is added. By using the heat controlled drums the gel mass is converted into the films.
Commonly the ratio of 1:4 of the (acid insoluble polymer to film forming polymer) is used [10].

NASAL GEL

Conventional drug delivery systems like solutions, suspensions, ointments, and emulsions are no longer sufficient to
fulfill the current requirements of providing a desired rate of delivery for a prolonged time. One of the major
drawback for this is first pass metabolism of drug in the liver before reaching to systemic circulation which results
into poor bioavailability. In order to overcome these problems nasal gel is the dosage form to improve the residence
time and improving the bioavailability. Gels are considered as a substantially dilute cross-linked system, which
exhibits no flow when in the steady-state problems nasal gel is the dosage form to improve the residence time and

D MEI 32386

e


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS
Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

Maria John and Flowerlet Mathew

increased the bioavailability. Intranasal delivery increases brain accumulation of Rizatriptan benzoate and provide
faster action [11].

ADVANTAGES

e Enhanced residence time of drug in the nasal cavity
e Less frequency of administration

¢ Rapid and onset of action

e Enhanced absorption

e By passes first pass metabolism

e Dose reduction

DISADVANTAGES

e Residence time of the drug is reduced by the mucociliary clearance.
e All drugs cannot be formulated in to the nasalgel formulation.

e Aqueous solubility is less

e Nasal irritation may occur

e High volume of dose is required.

e Not suitable for chronically administered drugs[12-13]

PREPARATION OF NASAL Gel

e Required quantities of both polymer and drug is mixed and dissolved in the purified water which is heated at
about 80°celciusand then cooled for an hour to prepare the gel.

e The gel can be prepared by using the sonicator. The polymer and drug is mixed in the accurate amount and
sonicated for minutes and thereafter it is magnetically stirred. To induce swelling the whole contents are placed
in the refrigerator for overnight. Sonication is carried out for the removal of air bubbles [14].

EVALUATION OF THE NASAL GEL
ISOTONICITY ADJUSTMENT
Its properly adjusted in the nasal drug delivery system.

PHADJUSTMENT
The pH of the formulation should be equal to the p* of the nasal cavity. Its measured by using the pH meter

VISCOSITY DETERMINATION
The residence time of the gel is based on the viscosity of the formulation. The viscosity is determined by using the
viscometer and it is measured at specific rpm for specific time.

GELLATION TEMPERATURE DETERMINATION
Modified millers and Donovan technique are commonly use for the estimation. 3 ml of gel is taken in the test tubes
and placed in the water baths with the increment in the temperature.

DRUG CONTENT DETERMINATION
1 ml of the formulation is taken in the 100 ml of the volumetric flask and volume is made to 100 ml using suitable
solvent. The drug content should be present within the limits.

MEASUREMENT OF GEL STRENGTH

It is determined by taking 100 g of the formulation in the cylinder which is then neutralized by using 0.5N NaOH
and a weight is added to the gel. The gel strength is determined by the time required for the weight to enter into the
gel[15].
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INTRANASAL SPRAY

Intranasal drug delivery is considered as a useful and an alternative to oral and parenteral routes. The nasal route of
drug delivery can be used for both local and systemic drug delivery. A diverse range of drugs including
corticosteroids, anti-histamines, anti-cholinergic and vasoconstrictors can be administered locally. In recent years,
achieving a systemic drug action using the nose as the entry portal into the body has received more attention [16].
Also, the nasal delivery seems to be a efficient way to circumvent the obstacles for bloodbrain barrier (BBB) allowing
the direct drug delivery in the biophase of central nervous system (CNS)-active compounds. It has also been
considered to the administration of vaccines. Intra nasal drug delivery is considered as the best formulation for
exerting the therapeutic action.

ADVANTAGES

e Degradation of the drug is absent.

e Quick onset of action

e Bioavailability of the larger molecules can be enhanced by using the penetration enhancer.

DISADVANTAGES

e Low intrinsic permeability

e Largesurface area is required for the enhanced therapeutic action
e Mucociliary clearance [17]

PREPARATION OF NASAL SPRAY

Nasal spray drug products contain drug substances is dissolved in solutions or mixtures of excipients (e.g.,
preservatives, viscosity modifiers, emulsifiers, buffering agents) in non pressurized dispensers which deliver a spray
containing a metered dose of the active ingredient. The dose can be metered by using the spray pump. A nasal spray
unit can be designed for unit dosing or can discharge up to several hundred metered sprays of formulation
containing the drug substance. Nasal sprays are applied either to the nasal cavity for local nor systemic effects.
Although similar in many features to other drug products, some aspects of nasal sprays may be unique. Metering
and spray producing pump mechanisms and components are generally used for reproducible delivery of drug
formulation, and these can be constructed of many parts of different design that are precisely controlled in terms of
dimensions and composition. Energy is needed for dispersion of the formulation as a spray. This is typically done by
forcing the formulation through the nasal actuator and its orifice. The formulation and the container closure system
collectively form the drug product. The design of the container closure system will affect the dosing performance of
the drug product. Both solution and suspension formulations can be formulated into nasal sprays formulation.

EVALUATION OF NASAL SPRAY

pH

For both solution and suspension nasal sprays, the pH of the formulation is tested and is carried out by using p*
meter and an appropriate acceptance criterion established.

OSMOLALITY
For formulations containing an agent to control the tonicity or for products having a label claim regarding tonicity,
the osmolality of the formulation should be tested and controlled at release.

VISCOSITY

The viscosity is determined by using the viscometer and the required quantity of the formulation is kept at required
rpm. The formulation which have higher viscosity will have good residence capacity.
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IMPURITIES AND DEGRADATION PRODUCTS

The levels of impurities and degradation products can be determined by using validated analytical procedure or
procedures. Acceptance criteria should be made for individual and total impurities and degradation products. All
impurities appearing at levels of 0.1 percent or greater should be specified according to ICH guideline for impurities.

PRESERVATIVES AND STABILIZING EXCIPIENTS ASSAY

A number of preservatives, antioxidants, chelating agents, or other stabilizing excipients are used in the formulation,
there will be a specific assay for these components with associated acceptance criteria. Acceptance criteria for the
chemical content of preservatives at the time of product release and through the product shelf life should be included
in the drug product specification.

PUMP DELIVERY

A test to assess pump-to-pump reproducibility is carried out in terms of drug product performance and to evaluate
the delivery from the pump should be performed. In general, pump spray weight delivery acceptance criteria will
maintain the weight of the individual sprays to within 15 percent of the target weight and their mean weight to
within 10 percent of the target weight.

PARTICLE SIZE DISTRIBUTION

For suspension nasal sprays, the specification should contain tests and acceptance criteria for the particle size
distribution of the drug substance particles in the formulation. The microscopic evaluation can be used and such an
examination will provide information and data on the presence of large particles, changes in morphology of the drug
substance particles, extent of agglomerates, and crystal growth [18].

ORAL DISINTEGRATING TABLET

Orally disintegrating tablets are designed in such a way that it will disintegrate fast in the mouth to provide
dispersion before being swallowed where the active ingredient is allowed for gastrointestinal delivery and/or
absorption. A solid dosage form containing active ingredients which disintegrates fast, usually within seconds, when
put on the tongue. In addition to those definitions, FDA recommends that, orally disintegrating tablets can be
considered as solid oral preparations that disintegrate fast in mouth, with an in-vitro disintegration time of
approximately less than or equal to 30 second [19].

ADVANTAGES

e Tablet can be swallowed without the use of water

e No residue will remain in the mouth after administration

e Itis highly suitable for children, bedridden and geriatrics

e The cost of production is less

e Oral disintegrating tablets are good for the delivery of the bitter taste drugs.
e Taste masking can be carried out

DISADVANTAGES

e It exhibits unpleasant taste when not prepared orally

e Proper handling is required if the tablet is having less mechanical strength.
¢ Difficulty in formulating high dose drugs [20].

METHOD OF PREPARATION OF FAST DISSOLVING FILM

SPRAY DRYING

Spray drying is most commonly used for the preparation of oral disintegrating tablets. It is economically efficient as
it causes the loses of solvents and results in the formation of highly porous fine powders. The formulation make use
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of gelatin as supporting agents , maanitol being bulking agent and cross carmellose sodium as super disintegrating
agents. The prepared tablets will disintegrate will in 20s of administration.

SUBLIMATION

The volatile materials present in the tablet can be removed by a process called sublimation which results in the
formation of highly porous structures. The commonly used volatile materials include ammonium carbonate, urea,
camphor and ammonium bicarbonate. In certain cases thymol, menthol and certain organic acids ere used as volatile
materials. The commonly used sublimation temperature ranges from 40° to 60°.

FREEZE DRYING

The freeze drying or lyophilisation includes the removal of solvents from the drug solution containing the structure
forming excipients. The process can be carried out at low temperatures which avoids the thermal effects. It results in
the formation of glassy amorphous structure.

MOULDING

The water soluble ingredients are the major component of moulded tablets. The powder mixture is sprayed with
solvent and then compressed into tablets. The final product will be highly porous due to application of low pressure.
The moulded tablets will increase the dissolution and disintegration rate. Due to the low mechanical strength of
tablets it is prone to damage. Mechanical strength can be improved by making use of multistep process and by
nonconventional equipment.

MASS EXTRUSION

In this technology the powder blend is moisturized with the solution of menthol and water soluble polyethylene
glycol. The softened mass is either passed through the syringe to get cylindrical matter which is then converted into
tablets by making use of heated blades [21-22].

RIZATRIPTAN ORAL DISINTEGRATING TABLET MANUFACTURERS IN INDIA
= Neuraxpharms APIs manufacturing plant

= Apotexpharmachem Inc.

= Cipla pharmaceuticals

= Emcure pharmaceuticals

= Glenmark pharmaceuticals

= Hetero drugs limited

= Natco pharma limited[23]

CONCLUSION

All the available formulations of Rizatriptan benzoate aims at enhancing the bioavailability and patient patient. The
fast dissolving films, orally disintegrating tablets, nasal spray, nasal gel helps to overcome the first pass metabolism.
Future challenges for many manufacturers include reducing costs by finding ways to manufacture with
conventional equipment, varieties in packaging, enhanced mechanical strength and taste-masking potential. The
Rizatriptan benzoate will be the drug of choice for the treatment of migraine with minimum side effects.
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Table 1: Patents on Rizatriptan Benzoate
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Title Patent Number Publication Year

Fast disintegrating tablet EP1058538B2 2012
Oral disintegrating tablet EP2465539A1 2012
Fast dissolving solid EP2493457A1 2012
Films and drug delivery systems for Rizatriptan US20140275194 2014
Process for large scale production of Rizatriptan US20090062550 2009
Tra.nsdermal.methods and systems for the US20110087153 2011
delivery of Rizatriptan

Combination treatment for migraine 10688102 2013
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ABSTRACT

Surya Namaskara also known in English as Sun Salutation (lit. "salute to the sun"), is a common sequence
of Hatha yoga asanas. This sequence of movements and asanas can be practiced on varying levels of
awareness, ranging from that of physical exercise in various styles, to a complete sadhana which
incorporates asana, pranayama, mantra and chakra meditation. It is often the beginning vinyasa within a
longer yoga series. Stirya Namaskara may also refer to other styles of "Salutations to the Sun”. There are
twelve poses in the Surya Namaskar series, and a full round consists of performing two sets of this series.
During the second set, practitioners move the opposite leg from the one involved in movement during
the first set. Whether you regularly practice yoga or not, you can enjoy the health benefits of Surya
Namaskar. Performed correctly, it is a completely safe set of yoga poses that will not cause strain or
injury.

Keywords: Surya Namaskar, Yoga, Health Benefits.

INTRODUCTION

It is said that the King of Aundh was the first one to introduce sun salutations. He stated that this sequence must be
maintained on a regular basis and without fail under his reign in the Maharashtra region of India. Whether this story
is true or not, the beginning of this tradition has its origins in that region, and the most popular form of exercise to
begin each day is Surya Namaskar. Nowadays, many schools in India practice and teach yoga to all their students
and start their days with the beautiful and poetic collection of exercises known as sun salutations. The literal
translation of the word “Surya Namaskar” is salutations to the Sun. However, if one looks carefully into its
etymological meaning, it hasa deeper meaning. The word “Namaskar” means “lI bow my head with complete
gratitude and offer myself to you wholeheartedly without being biased and partial”. The word “Surya” means “the
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one who expands and illuminates the world”. You will experience health benefits by practicing the Sun Salutation
just once daily, but you can also practice the series of poses as often as you like morning, noon or night. Surya
Namaskar provides all of the key health benefits of yoga in a very succinct package. In addition to these physical
benefits,. Surya namaskar practice stimulates and conditions virtually every system in the body. Over time, Surya
Namaskar will help you achieve a sense of well-being and purpose. It is a spiritually uplifting exercise and promotes
a keen awareness of the interconnectedness of your body mind and breath. Muscle tone and Improve flexibility. All
the asanas carried out in Surya Namaskar focus on different muscle groups and nerve centers called Chakras. This
helps you tone almost all your body parts including arms, abs, thighs, and butt. It also gives you more flexibility and
improves your body posture.

Great cardio training and hormonal balance

Surya Namaskar gives your body a quick and nice workout. If done in a fast manner, it acts as a cardio workout for
your abs, thighs, and butt. Improved blood circulation results in low cholesterol levels and improved heart health.
Another benefit of proper blood circulation is a good hormonal balance. Keep in mind that blood is the carrier of our
hormones, so, if it is working properly, they’ll reach all your organs without a problem.

Improves digestion and promotes weight loss

Proper exercise and proper rest along with a balanced diet resultin improved insulin sensitivity. Sun
salutations stimulate the digestive tract by producing the right kind of digestive juices. Thus, you improve
your metabolism, which helps you get rid of all toxins and burn all the extra calories.

Increases energy and awareness levels

Along with asanas, the breathing pattern is also an important aspect of Surya Namaskar. This gives deep conscious
relaxation to the body and mind. It helps to relax the mind and sharpen the senses. It increases your self-awareness,
which increases your energy levels.

Enables Better Absorption of Nutrients

Proper blood circulation and digestion enables better absorption of nutrients, which in turn improves your overall
health. Nutrient absorption helps to carry out vital functions in the body. In today's world, unhealthy lifestyles have
led to many disorders like thyroid dysfunction, PCOD, PCOS, obesity, etc. Surya Namaskar can be part of a healthy
routine which is proven to keep such diseases at bay.

Reduces moods swings and brings more emotional stability

Deep breathing techniques with specific asanas provide great relaxation to the nerve cells or chakras. It can
positively impact brain functioning. Specifically, it helps you balance between the right and left sides of the brain.
This brings you more emotional stability and increases your creativity and mental capacity.

Improves Your Skin’s Glow
A nice-glowing skin is a result of good blood circulation, good digestion, relaxation and good sleep. You get all of
this with sun salutations!

Benefits of Surya Namaskar

When practiced in the morning, Surya Namaskar relieves stiffness, energizes the body and refreshes the mind.
During the day, it is a rejuvenating alterative to caffeine, and at night, Surya Namaskar can help you relax and get a
good night's sleep. SuryaNamaskar provides all of the key health benefits of yoga in a very succinct package. It is a
holistic exercise that provides physical health benefits, but also mental or emotional as well as spiritual benefits. The
obvious advantage of Surya Namaskar is the workout it provides for the muscles, but it also benefits joints,
ligaments and the skeletal system by improving posture, flexibility and balance.In addition to these physical benefits,
suryanamaskar practice stimulates and conditions virtually every system in the body. It is good for the heart and
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stimulates the cardiovascular system. It oxygenates the blood and helps strengthen the heart. Surya Namaskar is
good for the digestive system and the nervous system. It stimulates the lymphatic system and supports respiratory
system health, as well. Practicing Surya Namaskar also benefits the Endocrine system and enables the various
endocrinal glands to function properly. These include the thyroid, parathyroid and pituitary glands as well as the
adrenal gland, testes and ovaries. Like most forms of exercise, Surya Namaskar provides mental benefits to regular
practitioners. You will feel wonderful after performing the Sun Salutation. It is relaxing and rejuvenating, and
tension, stress and anxiety melt away as you perform Surya Namaskar. Surya Namaskar is an excellent alternative to
caffeine and other stimulants. If you suffer from insomnia or sleep disturbances, you will find practicing Surya
Namaskar aids in helping you fall asleep without the need for depressants. With regular practice, Surya Namaskar is
an excellent way to manage stress and alleviate depression. You will expend a tremendous amount of energy as you
move through the two sets of poses. Surya Namaskar teaches you to concentrate, and learning to achieve the poses is
incredibly gratifying.

Benefits of Poses

Each of the SuryaNamaskar, poses in the series provides specific health benefits:

e Posel (and 12): Promotes balance, stimulates the respiratory system, exercises shoulder, back and neck muscles

e Pose 2 (and 11): Promotes balance, promotes digestion, exercises arms and shoulder muscles, tones the spine,
promotes flexibility in back and hips

e Pose 3 (and 10): Promotes blood circulation, tones abdominal tracts, stretches back and leg muscles, stimulates
spinal nerves, stimulates lymphatic system

e Pose 4 (and 9): Exercises spine, strengthens hand and wrist muscles

e Pose 5 (and 8): Stimulates blood circulation, strengthens the heart, strengthens wrist and arm muscles, relieves
neck and shoulder tension

e Pose 6: Strengthens leg and arm muscles, increases flexibility in neck and shoulders, stretches arms, shoulder,
neck and back muscles, exercises back muscles, releases tension in neck and shoulder

e Pose 7: Stimulates circulation to abdominal organs, tones digestive tract, stretches upper and lower body,
promotes flexibility in the back, stimulates nerves in spine

e Poses 8 through 12 are essentially repetitions of poses 5 through 1, respectively. The health benefits of each are
similar to their corresponding poses.

The 12 mantras for Surya Namaskar

12 mantras for Surya Namaskar are the auspicious mantras (chants). One should recite one mantra after completing
one round of Surya Namaskar. Some people prefer to recite Gayantri Mantra after doing sun salutations. Following
are the 12 mantras to recite while performing sun salutation.

1. Aummitrayanamah 2. Aumravayenamah 3. Aumsuryayanamah, 4. Aumbhanavenamah

5. Aumkhagayanamah 6. Aumpushnenamah, 7. Aumhiranyagarbhayanamah 8. Aummarichayenamah
9. Aumadityayanamah, 10. Aumsavitrenamah 11. Aumarkayanamah 12. Aumbhaskarayanamah
CONCLUSION

Strya Namaskara may also refer to other styles of "Salutations to the Sun". Surya Namaskar is an exercise in itself,
but it is also sometimes used as a warm up for other, more strenuous workouts. Regular practice of Surya Namaskar is
the way towards good health. Surya Namaskar provides all of the key health benefits of yoga in a very succinct
package. It is a holistic exercise that provides physical health benefits, but also mental or emotional as well as
spiritual benefits. The obvious advantage of Surya Namaskar is the workout it provides for the muscles, but it also
benefits joints, ligaments and the skeletal system by improving posture, flexibility and balance. In addition to these
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physical benefits,. Surya namaskar practice stimulates and conditions virtually every system in the body. Over time,
Surya Namaskar will help you achieve a sense of well-being and purpose. It is a spiritually uplifting exercise and
promotes a keen awareness of the interconnectedness of your body, mind and breath.
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ABSTRACT

In this study, morphological and botanical characters of seeds of nine species belonging to Fabaceae were
analyzed. These species were the following: Vicia monantha Retz.,Vicia sativa L., Viciahir suta( L.) S.F. gray.,
Medicago orbicularis (L.) Bartal., Meidcago hispida Gaertn., Scorpiurus muricatus L.,Melilotus segetalis (Brot.)
Ser., Lathyrus ochrus L.,Coronilla scorpioides Koch..The analyzed characters in which the study was based
on are: shape, color, size (length, breadth), solidity, brightness, surface, weight per 100 seeds,
Appendages, the average number of seeds per plantAs a result of the study, the shape of seeds is
showed a large variation among the investigated species. Most of seeds have spherical shape (Vicia sativa
L.,Vicia monantha Retz., Viciahir suta (L.) Gray, Lathyrus ochrus L.)and others are reniform (Medicago hispida
Gaertn., Scorpiurus murcatus L.)or linear in shape (Coronilla scorpioides Koch.). Color varies from black to
brown, brown to dark brown, greenish straw to reddish straw, yellow-brown-black, yellow dark to
brown, yellowish, light brown with waxy layer, yellow dark to brown, red-brown to black ,yellow dark
to brown. Seed dimensions vary greatly among the examined species, the largest seeds in Lathyrus ochrus
L.have a diameter of 5.58+1.80 mm, and the smallest seeds measure 0.94£1.37 mm,0.55+1.80 mm in
Medicago orbicularis (L.) Bartal and Melilotus indica (L.)ALL. Highest weight was observed with seeds of
Lathyrus ochrus L. (9.94£2.04 mg), while lowest weight was found in seeds of Melilotus segetalis (Brot.)
Ser.(0.84+0.54 mg). Number of seeds product per plant varies greatly among the examined species, the
high number of seeds is 2000+480 seeds in Medicago hispida Gaertn. and the low number is 120£27 in
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Melilotus segetalis while the number of seeds in the rest of the studied species are ranged from 150+26 to 1800+249
seeds.This work constitutes a contribution for a better knowledge of the seeds ofFabaceae.Seed morphological
characteristics proved to be useful taxonomic features, helpful in identification of large number of species and

genera.

Keywords: Morphological characters, Botanical characters, Seeds, Fabaceae, Setifian high plains, Vicia monantha Retz.

INTRODUCTION

The Fabaceae (Leguminosae) is a family of flowering plants comprising about 269 genera and 5100 species [1] and it
is one of the largest plant families in Algeria and in the world. The Fabaceae is the third largest family of flowering
plants with 650 genera including about 18 thousand species [2]. Many of these species are important as food, fodder,
wood, ornamentals, and raw materials for industry. A characteristic feature of Fabaceae is capacity to fix the
atmospheric nitrogen (N2) by means of symbiosis with the nitrogen fixing bacteria[3]. Therefore, these plants play an
important ecological role. Woody legume seeds often poses impermeable seed coats which require treatment before
germination can take place, as it prevents water uptake, gaseous exchange and radicle emergence [4].

Seed is a vital genetic source and dispersal unit between successive generation of plants, and it possesses very
reliable and constant characters in various groups of seed plants. Seed morphological studies have great value and
these characters can be individually used as a beneficial tool for the identification of plant species at various levels[5,
6]. A well trained seed analyst will usually be able to identify seed to generic level but not always to the species level
[7]. Seed Identification can be both a science and an art. Some seed scientists use "seed keys" to identify seeds, others
visualization, and most use both depending upon what experience they have in the field and what they are trying to
identify [8]. Seed morphology and the structure and morphology of the seed coat has been found to be a useful
taxonomic feature. Seed characters are very helpful for identification of a large number of species or genera [9]. In
many cases, morphological characteristics, such as seed shape and testa ornamentation, can be used to distinguish
species and varieties [10]. Fruits and seeds tend to show less phenotypic plasticity, in comparison with other
organs[11]. Seed characters are less affected by environmental conditions, and often reflect genetic differences.
Remarkable variability in seed morphology exists in Angiosperm taxa, with relative constancy of seed structure in
narrow taxonomic units [12].

knowledge on biology of seeds and seedlings comes essential to conduct ecological restoration programs, both
in knowledge of the germination process to obtain seedlings and in knowledge of the morphological character of
propagation material located in the seed bank and seedlings. Morphological studies and production on seeds have
been developed with the aim to provide information to be used in botanical identification of native species, also
facilitating individuation of the species in field and in the seed bank [13]. They may also be useful in
characterization of seed dormancy related to morphology, to interpretation of germination tests and determine
storage methods [14]. Studies on seed morphology in some genera of Fabaceae and the other families have been
proved to be useful for distinguishing taxa [15,16,17]. Zoric” et al.,[10]examined 38 Trifolium species from five
sections concluding that seed characters do not provide reliable information and do not support infrageneric
classification. Taia[18] examined seeds of Ononis, Melilotus, Trigonella, Medicago and Trifolium, in order to assess the
relationship between them.

Preliminary studies of the seed coat surface of 24 Trifolium species were made by Slattery et al.,[19]. They found that
the surface of the seed was smooth, roughened, tuberculate, wrinkled or pitted and described five types of seed coat
patterns. The seeds of this genus vary in their dimensions, weight and shape.Algan and By tkkartal[20] described
ultrastructure of the seed-coat of Trifolium pratense. According to their findings, the outer layer of the seed coat is
composed of elongated macrosclereids.
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Several species of this family are cultivated as economically important fodder crops. Seeds of such plants are often
used and transported with no collateral plant parts to aid in their identification, so it is particularly important to
obtain better knowledge of their morphological characteristics, which could help in determination of species. The
purpose of this study was to describe and identify external seed morphological characteristics of nine species
belonging to fabaceae, and to evaluate their possible use for taxonomic considerations.

MATERIALS AND METHODS

Plant Material

The present study includes seeds of nine species of Fabaceae (Table 1) collected from different localities in the region
of Setifi an high plateau which situated in the north east of Algeria between the two longitude 5°and 6°and between
the two latitudes35°. 40 and 36°.35. After maturation of the seedwe collect as many as possible, we put the seed in
paper bags to keep it dry and to avoid humidity and climatic factors which lead to germinatingthese seeds; they
were kept in normal condition of laboratory.

Seed morphology

Seeds morphological discrimination is related to external description of all the characteristics of seed. The study
requires taking 30 seeds randomly of each species [21].Apparent substantial information helps researchers to identify
or describe seeds. The seeds were principally observed by a light microscope to make sure that they were of normal
size and maturity. The observations were made on thirty randomly selected seeds of each species. The detailed
structure of the seed coat was observed far from the hilum. Weight was obtained for 100 seeds, in five replicates,
using an electronic balance. The morphological characteristics in which the study was based on were used by
different researchers for example the characteristics like size, weight ,color and shape were used as suggested by
various workers such as Imbertet al.,[22], Irieet al.,[23],Jana and Mukherjee[24]. As well as other some researchers
who bear on other characteristics such as solidity, brightness, surface [25, 26]. Generally the characteristics were used
in this study are the result of the most important characteristics which were used in the different researches of seeds
identification.

Average number of seeds per plant
Five mature plants per species were randomly collected in an area of about 50 x 50m. Each plant was placed in a
paper bag. Theplants were subsequently sanded and the mature seed are cleaned manually and counted.

RESULTS AND DISCUSSION

Morphological characteristics

In order to identify the different morphological characteristics of seeds species of Fabaceae, we found that the single
character is not enough to distinguish the species because the seeds of more than one species possess same mean
value however their standard deviations vary. But the consideration of these characteristics collectively was found
unique in this study. The identifying characters described and used in this publication are found only on the external
surface of the seeds. Their usefulness for identification varies. Characters of major importance are color, size and
shape of the seed[27, 28]. Other characters used in conjunction with these features have limited use. So these
characteristics may serve as a convenient method for identification and classification of species on the basis of their
seed bank available in the soil [29]. Seeds of Fabaceae species included in this study are represented in photos
(Photol to Photo 09).

Each species shows morphological characteristics different from the plant or other species, these morphological
characteristics are not restricted to the external form of the plant only but it can be on level of different other parts of
plant like fruit and se ed [14]. The shape of seeds is showed a large variation among the investigated species. Most of
seeds have spherical shape (Vicia sativa L. subsp. Sativa, Vicia monantha Retz., Vicia hirsute (L.) Gray, Lathyrus ochrus
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L.) and others are reni form (Medicago hispida Gaertn., Scorpiurus murcatus L.) or linear in shape (Coronilla scorpioides
Koch.) (Tablel). The seed shape as observed in the present study seems to be diagnostic at the generic level. The data
of seed shape is compatible with that mentioned before by Gunes [16]. The color of seeds is of high diagnostic and
systematic interest among species. The color varies from black to brown, brown to dark brown, greenish straw to
reddish straw, yellow-brown-black, yellow dark to brown, yellowish, light brown with waxy layer, yellow dark to
brown, red-brown to black ,yellow dark to brown. The seeds color is black to brown in Vicia sativa L. subsp.sativa
and yellow dark to brown in Medicago orbicularis (L.) Bartal , Scorpiuru smurcatus L. and Melilotus indica (L.) ALL. In
Medicago hispida Gaertn. And Coronillas corpioides Koch. Seed color greatly varies in same specie between yellow-
brown-black and red. The seed color is diagnostic at the generic and specific level for some extent. The data
of seed color is compatible with that mentioned before by Mirzaei et al.,[3].

Seeds dimensions vary greatly among the examined species, the largest seeds in Lathyrus ochrus L. have a diameter of
5.58+1.80 mm, and the smallest seeds measure 0.94+1.37 mm,0.55+1.80 mm in Medicago orbicularis (L.) Bartal and
Melilotus indica (L.)ALL., while the rest of the studied species have seeds their dimensions from 3.98+1.66
mm,2.01+0.32 mm to 5.50+0.71 mm. The seed size was found useful to separate species of Melilotus indica (L.) ALL.,
and Medicago orbicularis (L.) Bartal from the other species (see Table 1). The character of Seeds surface texture can be
of considerable diagnostic and systematic value. The surface shape is smooth in the most of species as Vicia sativa L.
subsp. Sativa, Vicia monantha Retz.,Vicia hirsuta (L.) Gray, Medicago hispida Gaertn., Medicago orbicularis (L.) Bartal,
Lathyrus ochrus L., Melilotus indica (L.) ALL., Coronillas corpioides Koch., Scorpiurus murcatus L. and rough in Melilotus
segetalis (Brot.) Ser. The seed shape was found useful to separate specie of Melilotus segetalis (Brot.) Ser. from the
other species (see Table 1). This is in accordance with the work of Ozbekel al.,[4].

Table 2 showed that seeds of Fabaceae are solid in the most of species such as Vicia sativa L. subsp. sativa, Vicia
monantha Retz., Vicia hirsuta (L.) Gray, Medicago hispida Gaertn., Medicago orbicularis (L.) Bartal, Melilotus segetalis
(Brot.) Ser. While in Melilotus indica (L.) ALL. seeds are fragile. Seeds vary between bright in Vicia sativa L. subsp.
sativa, Medicago hispida Gaertn., Medicago orbicularis (L.) Bartal, Coronillas corpioides Koch., and Scorpiurus murcatus L.,
and Pale in Vicia monantha Retz., Vicia hirsuta (L.) Gray, Melilotus segetalis (Brot.) Ser., Lathyrus ochrus L. and Melilotus
indica (L.) ALL. Seeds can have a short beak in Melilotus indica (L.) ALL. Average weight of 100 seeds of species
was taken, results are given in table2. Highest weight was observed with seeds of Lathyrus ochrus L. (9.94 +2.04 mg),
while lowest weight was found in seeds of Melilotus indica (L.) ALL.(0.84+0.54 mg).

Average number of seeds per plant

Seeds production that is to say the number of seeds produced per plant. Knowledge of this number is
essential firstly in understanding the dynamics of plants populations[30].Number of seeds product per plant
varies greatly among the examined species, the high number of seeds is 2000+480 seeds in Medicago hispida Gaertn.
and the low number is 120427 in Melilotus segetalis while the number of seeds in the rest of the studied species are
ranged from 150426 to 1800+249 seeds. The seed number was found useful to separate species of Medicago hispida
Gaertn., Melilotus segetalis from the other species (see Table 3).

Most species are prolific seed manufacturers, in some cases producing a more than 2000 seeds/plant. These seeds
produced are eventually deposited either onto the soil adjacent to the parent plant or transported to another area
where they wait for the adequate conditions to germinate and grow[21]. Annual plants depend on seed
production as the sole means of propagation and survival. Production of abundant small seeds is a common
adaptation that ensures a high probability of dispersal and infestation[13]. Due to high seed production
potential combined with dormancy, seed longevity possesses higher advantage as there is a chance of at least
for some of them to germinate and grow into new plant, a single plant of an annual plant can produce
enough seeds in one season to cover an area of one acre[31].
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CONCLUSION

Seed characters are very important to separate among species in the Fabaceae family. Previous studies on seed
morphology indicate that seed characters are important for the taxonomy of the species. Our study also confirms
their importance; it shows that seed features, such as ornamentations of the seed surface, seed shape and color, are
useful characters for identification of species of Fabaceae. The examined seeds are variable in both shape and size.
The size of the smallest seed is about 1 mm in length (Medicago orbicularis ) and the size of the largest seed is about 6
mm in length (Vicia sativa L. subsp. Sativa, Coronillas corpioides Koch., Scorpiuru smurcatusL., Lathyrus ochrusL.). Most
of the examined seeds are spherical or reniform (Vicia sativa L. subsp. sativa, Vicia monantha Retz., Vicia hirsute (L.)
Gray, Medicago hispida Gaertn., Lathyrus ochrus L., Scorpiurus murcatus L.). The seed colors also vary among the
examined species, from Brown to dark brown (Vicia monantha Retz.), Yellow dark to brown (Scorpiurus murcatus L.
Medicago), Yellowish (Melilotus segetalis), Red-brown to black (Coronillas corpioides Koch.). The purpose of this study
was to describe and identify external seed morphological characteristics of nine species belonging to fabaceae, and to
evaluate their possible use for taxonomic considerations.
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Table 1. Information on studied species

Scientific name Common name Biological type Biogeographical origin

Vicia monantha Retz. Hard vetch Therophyte Mediterranean

Vicia sativa L. Common vetch Therophyte European-Mediterranean

Vicia hirsuta (L.) S.F. gray. Hairy tare Therophyte European-Mediterranean
Medicago orbicularis (L.) Bartal. Blackdiskmedick Therophyte Mediterranean
Meidcago hispidaGaertn. Bur clover Therophyte Mediterranean
Scorpiurus muricatus L. Prickly scorpion's-tail Therophyte Mediterranean
Melilotussegetalis (Brot.) Ser. Furrowed melilot Therophyte Mediterranean
Lathyrusochrus L. Cyprus vetch Therophyte Mediterranean
Coronillas corpioides Koch. Yellow crownvetch Therophyte Mediterranean
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Table 2: Morphological characteristics of species seeds (Shape, Color, Size, Surface)
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Morphological characteristics

Species Shape Color Size Surface
Vicia sativa L. subsp. sativa Spherical Black to brown 5.50+0.71 mm Smooth
Vicia monantha Retz. Spherical Brown to dark brown 4.20£0.11mm Smooth
. Greenish straw to
S . 0540, h
Vicia hirsuta(L.) Gray Spherical reddish straw 4.05+0.08mm Smoot

. - . 3.98£1.66 mm
Medicago hispida Gaertn. Reniform Yellow-Brown-Black 2 01£0.32 mm Smooth

Medicago orbicularis (L.) 0.94£1.37 mm
Bartal Edged Yellow dark to brown 0.55+1.80 mm Smooth

. . . . 2.07£0.99 mm
Melilotus segetalis (Brot.) Ser. Ovoid Yellowish 2 1740 08 mm Rough
Lathyrus ochrusL. Spherical Light brown with 5.58+1.80 mm Smooth

waxy layer

. . . 5.35£1.77mm
Coronillas corpioides Koch. Linear Red-brown to black 1.0840.05 mm Smooth
Scorpiurus murcatusL. Reniform | Yellow dark to brown 5:4820.93 mm Smooth

1.01£1.07 mm

Morphological characteristics

Species Solidity Brightness Appendages | Weightper 100 seeds (mg)
Vicia sativa L. sub sp.sativa Solid Bright None 9.80+0.08
Vicia monanthaRetz. Solid Pale None 8.78+0.10
Vicia hirsuta (L.) Gray Solid Pale None 7.38+1.52
Medicago hispida Gaertn. Solid Bright None 7.38+0.10
Medicago orbicularis (L) Solid Bright None 4.74+0.92
Bartal
Melilotus segetalis(Brot.) Ser. Solid Pale None 2.04£0.25
Lathyrus ochrus L. Solid Pale None 9.94+2.04
Coronilla scorpioides Koch. Solid Bright None 3.46+1.18
Scorpiurus murcatus L. Solid Bright None 4.67+2.13
(+SD): Standard deviation
Table 4.Seeds production capability (+SD) of Fabaceae species.
Number of fruits Number of seeds | Number of seeds
per plant per fruits per plant
Vicia monantha Retz. 30405 04+02 210415
Vicia sativa L. 42102 0402 150+26
Viciahirsuta (L.) S.F. gray. 35+15 06+02 240+30
Medicago orbicularis (L.) Bartal. 500+12 01+00 720417
Meidcago hispida Gaertn. 60+22 20+05 900-2000
Scorpiurus muricatus L. 35+04 06+04 210461
Melilotus segetalis (Brot.) Ser. 04+02 06+01 180424
LathyrusochrusL. 15408 05+03 155446
Coronillascorpioides Koch. 50415 06+03 634468
(+SD): Standard deviation
= E

e

Table 3: Morphological characteristics of species seeds (Solidity, Brightness, Appendages, Weight per 100 seeds).
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Fig.1. Seeds of Vicia monantha | Fig.2. Seeds of Vicia sativa L. Fig.3. Seeds of Vicia hirsuta (L.)
Retz S.F.gray.
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Fig.4. Seeds of Medicago Fig.5. Seeds of Fig.6. Seeds of
orbicularis (L.) Bartal. Meidcago hispida Gaertn. Scorpiurus muricatus L.
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Fig.7. Seeds of Fig.8. Seeds of Fig.9. Seeds of
Melilotus segetalis (Brot.) Ser. Lathyrus ochrus L. Coronillas corpioides Koch.
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ABSTRACT

In agricultural research, machine learning algorithm plays an imperative role in the agricultural field.
The aim of this research work is to evaluate the machine learning algorithms and to find the best
algorithm for implementing in the soil dataset and to diagnosis the nutrient level using R - Tool.
Diagnosing the nutrient level is very useful for cultivation of different crops; it will be very useful for the
farmer to improve their productivity. Agriculture depends on various factors like climate, humidity, soil,
fertilizers and pesticides to increases the high yield of crop production. But from these entire factors main
key factor is the soil with the maximum nutrients for the high yield of the crops. Soil nutrient is the
important factor to decide which crops is suitable to grow in that particular region. This paper focuses on
evaluating machine learning algorithm with R — Tool, to find the most accurate model for the dataset.
That is the goal of predictive modeling for soil nutrients analysis and crop yield prediction for cultivating
the appropriate crop and for enhancing the productivity, for cultivating multiple crops to enrich the
productivity based on the soil data sets acquired from Krishnagiri District.

Keywords: Machine Learning, Crops, Soil Nutrients, Decision Tree, R-Tool.

INTRODUCTION

Machine learning algorithm interprets huge data sets and tries to classify that data in some way to describe its
structure. Data mining is a process of finding the desired pattern in huge database and also it plays an important role
in agricultural field of research. Data mining becomes popular in the field of agriculture for soil classification
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Crop cultivation depends on the soil nutrients and soil fertile. Soil is the important part of natural environment
[1].The soil is analyzed to physical properties and chemical properties such as EC, pH, along with micro nutrients
Zn, B, Cu, Fe and macro nutrients N, P, K, S. The essential nutrient required for crop growth is determined during
soil testing process. For soil optimum health Macronutrients and micronutrients combination is essential. A lack of
any one micronutrient in the soil will limit growth, when even other nutrients are present in sufficient amounts [5].
The aim of this research work is to find the accuracy and kappa of the machine learning algorithm, to predicate the
best algorithm for analysis soil nutrient present in soil dataset.

Evaluating Machine Learing Algorithms

Choosing an Algorithm

The most forceful way to determine good or even best algorithms for the dataset is by trial and error. Evaluating by
various set of algorithms on the dataset and observes what works and drops what doesn’t. This process is called
spot-checking algorithms.

Steps

Short list of algorithms to the problem

Focus the efforts on those algorithms.

Improve the results of the algorithm by tuning the algorithm parameters
By combining the predictions of multiple models using ensemble methods
Evaluate multiple machine algorithms on a dataset in R.

a s wbdE

Spot Check Algorithmsin R

Evaluating a suite of algorithms to test a problem in R. The test problem used in this research work is a binary
classification of soil dataset [7]. The soil data set is collected from District Agricultural office in Krishnagiri District.
Finding the Soil Nutrients level will help the farmer for cultivating suitable crop. This soil dataset has 2617 tuples
with 25 instances of data ,it describes the level of soil nutrients present in the soil and find whether boolean output
variable macronutrients and micronutrients is sufficient or deficient for cultivating different crops in Krishnagiri
District.

EXPERIMENT AND RESULTS

Evaluating the algorithm is divided into three section, they are
1. Defining a test control

2. Building multiple predictive models from the data.

3. Comparing models and selecting a short list.

Test Control

The test control has three key elements:

a. The dataset is used to train models.

b. The test options used to evaluate a model (e.g. resampling method).
¢. The metricis used for measuring and comparing.

Test dataset

Soil dataset is used to train the model by loading the required libraries. The libraries are library (mlbench), library
(caret)[2]. The caret package in R provides an excellent interface into hundreds of different machine learning
algorithms and useful tools for evaluating and comparing models.
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Test options

Test options are a technique used to evaluate the accuracy of a model on unseen data. They are often referred to as
resampling methods in statistics.

Test options are:

e Train/Testsplit: huge data is used to build accurate models

e Cross Validation: 5 folds or 10 folds provide a commonly used tradeoff of speed of compute time and generalize
error estimate.

e Repeated Cross Validation: 5- or 10-fold cross validation and 3 or more repeats to give a more robust estimate,
only if you have a small dataset and can afford the time.

To train the control 10-fold cross validation with 3 repeats is used with random number seed is used to a variable, so
that it can re-set the random number generator before training each algorithm[4]. It is important to ensure that each
algorithm is evaluated on exactly the same splits of data and metric used is Accuracy and Kappa

Test Metric
There are many possible evaluation metrics to choose from. Caret provides a good selection .some good test metrics
for different problem types it includes:

Classification:
» Accuracy: Correct Predictions / Total Predictions.
» Kappa: the base distribution of classes into account.

Regression:
» RMSE: Roots mean squared error.
» Rsquared: the goodness of fit or coefficient of determination.

The evaluation metric is specified the call to the train() function for a given model, it will define the metric with all of
the model training later[6].

Model Building

There are three concerns when selecting models to spot check:
a. Choose the models.

b. Configure their arguments.

¢. Preprocessing of the data for the algorithm.

Algorithms

It is important to have a good merge of algorithm representations (lines, trees, instances, etc.) as well as algorithms
for learning those representations.

» Linear methods: Linear Discriminant Analysis and Logistic Regression.

» Non-Linear methods: Neural Network, SVM, kNN and Naive Bayes

» Trees and Rules: CART, J48 and PART

» Ensembles of Trees: C5.0, Bagged CART, Random Forest and Stochastic Gradient Boosting

Algorithm Configuration
One feature of the caret package in R is that it helps with tuning algorithm parameters. It can also estimate good
defaults (via the automatic tuning functionality and the tunelength argument to the train() function).
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Data Preprocessing

Some algorithms perform a whole lot better with some basic data preprocessing. For example, many instance based
algorithms work a lot better if all input variables have the same scale. the train() function in caret specify
preprocessing of the data to perform prior to training[3]. The transforms needed are provided to the preProcess
argument as a list and are executed on the data sequentially. The most useful transform is to scale and center the
data.

Algorithm Spot Check

List of models that are used to spot check for soil dataset of nutrients[4].
Linear Discriminant Analysis - (LDA)

Logistic Regression - (LR)

Guassian linear model - (GLMNET)

J48

Support Vector Machine - (SVM Radial)

k-Nearest Neighbhor - (kNN)

Classification and regression Trees - (CART)

C5.0

. Bagged CART

10. Random Forest — (RF)

11. Stochastic Gradient Boosting (Generalized Boosted Modeling)
These are the eleven algorithms are taken for spot check to choose the best or good algorithm for my research work.

©ooNORE N E

Model Selection
Train a large and varied list of models, to evaluate and compare them. The goal is to select a few, perhaps 2-to-5
different and well performing algorithms to investigate further.

The summarized the results of the algorithms

The results ( Table 1) of metric for macronutrients Random Forest, Bagging, C5.0, GBM and J48 do well on this soil
dataset. The results (Table 2) of metric for macronutrients Random Forest, Bagging, C5.0, GBM and J48 do well on
this soil dataset. It is also useful to review the results using a boxplot and dotplot visualization techniques to get an
idea of the mean and spread of accuracies and kappa by Compare Machine Learning Algorithms in R Box Plots and
in R Dot Plots. Boxplot comparison of Macronutrients & Micronutrients (Fig. 1,Fig.2), Dot-plot comparison of
Macronutrients & Micronutrients (Fig.3. - Fig.4).

CONCLUSION

Machine learning is a massive field, this research Paper is used to choose the best machine learning algorithm; it
mostly depends on type of the dataset. This research paper evaluates the different model to choose the best model.
The models are support vector machine(SVM) and k-Nearest Neighbor (KkNN) from Non-Linear Regression,
Classification and Regression Trees (CART), Bagging CART, Random Forest and Gradient Boosted Machines (GBM)
from Non-Linear Decision Tree Regression, Logistic Regression and Linear Discriminant Analysis (LDA) from Linear
Classification and GLMNT ,C50 and J48 from Classification. The predictor for macronutrients are Nitrogen(N),
Potassium(K), Phosphorous(P) and Sulphur(S) and the predictor for micronutrients are Iron (Fe), Copper (Cu),
Zinc(Zn) and Boron (B). The metric used is this research paper is Accuracy and Kappa. The results of metric for
macronutrients and micronutrients is Random Forest, Bagging, C5.0, GBM and J48 algorithm perform well on this
soil dataset and the confidence level is 0.95. Finding the suitable algorithm depends on the predicator and features of
the dataset and also the best model may vary according to the dataset what we are using. In future this evaluation of
machine learning algorithm will be extended to other algorithms also.
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Table 1. Results of Metric for Macronutrients

Call:
summary .resamples(object = results)

Models: LDA, Logistic, J48, GLMNET, SVM, KNN, CART, C50, Bagging, RF, GBM
Number of resamples: 30

Accuracy

Min. 1st Qu. Median Mean 3rd Qu. Max. NA"s
LDA 0.7777778 0.7913815 0.8187023 0.8177259 0.8390805 0.8625954 0
Logistic 0.7786260 0.7938931 0.8206107 0.8176040 0.8349237 0.8620690 0
Ja8 0.9961832 1.0000000 1.0000000 0.9996183 1.0000000 1.0000000 0
GLMNET  0.7938931 0.7977099 0.8202670 0.8214238 0.8421076 0.8664122 0
SVM 0.9312977 0.9503817 0.9617589 0.9598842 0.9685115 0.9809160 0
KNN 0.9045802 0.9284351 0.9407300 0.9379744 0.9503342 0.9655172 0
CART 0.9272031 0.9387558 0.9770115 0.9649654 0.9913903 0.9961832 0
C50 0.9961832 1.0000000 1.0000000 0.9996183 1.0000000 1.0000000 0
Bagging 1.0000000 1.0000000 1.0000000 1.0000000 1.0000000 1.0000000 0
RF 1.0000000 1.0000000 1.0000000 1.0000000 1.0000000 1.0000000 0
GBM 0.9923372 1.0000000 1.0000000 0.9997446 1.0000000 1.0000000 0
Kappa

Min. 1st Qu. Median Mean 3rd Qu. Max. NA"s
LDA 0.5503208 0.5755284 0.6336150 0.6316137 0.6758723 0.7224740 0
Logistic 0.5522423 0.5842981 0.6388623 0.6318476 0.6672799 0.7223896 0
Ja8 0.9923414 1.0000000 1.0000000 0.9992346 1.0000000 1.0000000 0
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GLMNET  0.5819396 0.5898995 0.6359963 0.6386829 0.6815282 0.7304685 0
SWM 0.8624030 0.9005544 0.9232887 0.9195727 0.9367607 0.9617116 0
KNN 0.8080192 0.8562772 0.8809911 0.8753376 0.9001310 0.9307835 0
CART 0.8529752 0.8764784 0.9538026 0.9293975 0.9827251 0.9923477 0
C50 0.9923414 1.0000000 1.0000000 0.9992346 1.0000000 1.0000000 0
Bagging 1.0000000 1.0000000 1.0000000 1.0000000 1.0000000 1.0000000 0
RF 1.0000000 1.0000000 1.0000000 1.0000000 1.0000000 1.0000000 0
GBM 0.9846244 1.0000000 1.0000000 0.9994875 1.0000000 1.0000000 0

Table 2: Results of Metric for Micronutrients

Call:
summary .resamples(object = results)

Models: LDA, Logistic, J48, GLMNET, SVM, KNN, CART, C50, Bagging, RF, GBM
Number of resamples: 30

Accuracy

Min. 1st Qu. Median Mean 3rd Qu. Max. NA"s
LDA 0.8893130 0.9083969 0.9216095 0.9211624 0.9301461 0.9465649 0
Logistic 0.9045802 0.9196170 0.9274809 0.9280419 0.9341603 0.9538462 0
Ja8 0.9580153 0.9809160 0.9847036 0.9834396 0.9885387 0.9923664 0
GLMNET  0.9045802 0.9196170 0.9292577 0.9280424 0.9341603 0.9538462 0
SVM 0.9427481 0.9551125 0.9618321 0.9616653 0.9656489 0.9885057 0
KNN 0.9389313 0.9578544 0.9618321 0.9620441 0.9694364 0.9770992 0
CART 0.9427481 0.9580153 0.9694072 0.9675231 0.9770773 0.9885057 0
C50 0.9694656 0.9818556 0.9885057 0.9857336 0.9885496 0.9923664 0
Bagging 0.9732824 0.9847328 0.9885277 0.9870058 0.9913903 0.9961832 0
RF 0.9730769 0.9847328 0.9885496 0.9875137 0.9923664 1.0000000 0
GBM 0.9580153 0.9809160 0.9847036 0.9831856 0.9885387 0.9923664 0
Kappa

Min. 1st Qu. Median Mean 3rd Qu. Max. NA"s
LDA 0.7469189 0.7877181 0.8163853 0.8158890 0.8325270 0.8749062 0
Logistic 0.7773775 0.8066335 0.8312176 0.8305818 0.8440928 0.8885714 0
Ja8 0.8985997 0.9545486 0.9637346 0.9605750 0.9729171 0.9820067 0
GLMNET  0.7773775 0.8066335 0.8321401 0.8305891 0.8440928 0.8885714 0
SVM 0.8597531 0.8911741 0.9074924 0.9074060 0.9180446 0.9728718 0
KNN 0.8509352 0.8991549 0.9094072 0.9092498 0.9274031 0.9460202 0
CART 0.8587449 0.8978811 0.9264544 0.9215275 0.9451438 0.9730567 0
C50 0.9270246 0.9570064 0.9727743 0.9662033 0.9731025 0.9821295 0
Bagging 0.9363681 0.9638116 0.9729171 0.9692944 0.9797077 0.9910951 0
RF 0.9361404 0.9637646 0.9729171 0.9704682 0.9820067 1.0000000 0
GBM 0.8993082 0.9547041 0.9637646 0.9602177 0.9728570 0.9820067 0
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ABSTRACT

In order to solve queries related to existence and meaning in life, the term Spiritual intelligence was
devised. It integrates the relation between human beings and the surroundings around. A spiritually
intelligent individual possesses the Psychological well as add on. The purpose of this study was to assess
the relationship between spiritual intelligence and its components with psychological well-being among
the students of Jammu University. The study was a descriptive correlation study. In this study, 200
students were selected from University of Jammu through convenient sampling. Data were collected
through questionnaires including demographic characteristics, a 24-item questionnaire of spiritual
intelligence and its four components and psychological well-being questionnaire having 42 questions
was selected. The data obtained from the questionnaires were analyzed through SPSS software. The
results showed that there was a significant relationship between spiritual intelligence and psychological
well-being of University students. Furthermore, there was a significant association between the
components of spiritual intelligence including conscious state expansion, personal meaning production,
transcendental awareness, and critical existential thinking with psychological well-being. High level of
spiritual intelligence in students help them to improve their psychological well-being and which can lead
to the achievement of their goals in life.

Keywords: Spiritual Intelligence, University students, psychological well being.
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INTRODUCTION

Intelligence was considered as an ability for cognitive processes by Alfred Binet in the early 20th century, but now
the meaning of intelligence has been changed and also includes other domains such as emotional intelligence and
spiritual intelligence also. Salovey considered human intelligence as not only a collaboration of cognitive abilities,
but emotional aspect also. One of the most prime models constructing psychological well-being is multi-dimensional
Psychological well being Scales by Carol Ryff. Ryff considers psychological well-being as an individuals’
endeavour to satisfy their potentials and abilities. This model has been evolved and devised by integrating various
theories of personal growth and adaptive functions. Some of the researchers consider Psychological well-being
through specific components like emotional processes. Some lay stress on physical processes and also stipulate an
association between good quality of life and physical health. Some researchers also describe psychological well-
being as a cognitive process with life satisfaction as its indicator. Some researchers, while describing intelligence,
opined the role of spiritual processes like having a goal in life to get optimum level of functioning.

MATERIALS AND METHODS

It is a descriptive correlation study on 200 subjects selected through convenient sampling from the students studying
in different departments of University of Jammu for finding out the relationship of psychological well-being with
spiritual intelligence and its components among students. Data collection tool included four questionnaires:
Demographic characteristics including age, gender, religion, Area: Rural/ urban, family type: Nuclear/ Joint, No. of
Siblings, birth order of the child, educational qualification of Mother and father, Monthly Income of the family and
Believe in existence of God. The Spiritual intelligence Self report inventory by David King (2008) containing four
components of 24 items (Critical Existential Thinking, Personal Meaning Production, Transcendental Awareness, and
Conscious State Expansion) which were scored 0-4 .Ryff Scales of Psychological Well-being included six components
of self-acceptance, positive relations with others, autonomy, environmental mastery, purpose in life, and personal
growth, which were scored in a Likert 6-point scale from agree to disagree. With 42 questions. The subjects were
explained about the questionnaires and later on collected. The data was analyzed by descriptive statistical tests
(concrete and relative frequency distribution, mean and SD) and inferential statistical tests (Pearson correlation
coefficient) through SPSS.

RESULTS
Table -1. Correlation coefficient between spiritual intelligence and psychological well-being

VARIABLES NO. r P
Spiritual Intelligence and Psychological well-being 200 45 .001
Critical Existential Thinking 200 .23 .002
Personal Meaning Production 200 51 .001
Transcendental Awareness 200 .23 .02
Conscious State Expansion 200 43 .001

DISCUSSION AND CONCLUSION

In this study, significant association was not found between and demographic details and spiritual intelligence like
Age, Gender, Address, rural/ urban, Joint or Nuclear family, Education qualification of the mother and father,
Monthly income of the family. With respect to the association between spiritual intelligence with psychological well-
being, Pearson correlation coefficient was 0.45 (P = 0.001) which indicated the association between the two.. With
respect to the association of each component of spiritual intelligence with psychological well-being, Pearson
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correlation coefficient was 0.43 (P = 0.001) for conscious state expansion, 0.51 (P = 0.001) for personal meaning
production, 0.23 (P = 0.02) for transcendental awareness, and 0.23 (P = 0.002) for critical existential thinking [Table 1].

Spiritual intelligence is the ultimate intelligence that reflects basic values along with meanings, incorporating mental
adaptation potentialities in the direction of non-materialistic and non-mandatory aspects. It incorporates spiritual
inceptions, values, and stipulations those enhance individuals daily affairs along with the health. Individuals
scoring high on spiritual intelligence outstrip the body and also material. Spiritually intelligent people acquaint
them with the optimum level of consciousness, solve problems through spiritual sources, and are eventually
characterized by reticence, forgiveness, fair mindedness, and humanity. Experiencing no pressure, apprehension,
panic and anxiety, along with the increase of spiritual growth fabricate individuals stronger and accomplish
opportunities to participate in innovative enterprises while doing their jobs more purposefully. Spiritual intelligence
not only makes the individual fearless for accepting any change but also grows his productivity. Spiritual
intelligence helps the individuals in regulating their emotions required for balanced personality.
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ABSTRACT

Cancer is caused by an uncontrolled magnification of cells in any of the tissues or components of the
body. The most common type of cancer among female is the Breast Cancer. It is a disease with a high
prevalence and transience rate. It is important to identify the cancer to predict the diet, so that the
patients can follow their needed diet to improve their survival rate. To provide satisfactory results for the
task of diagnosis or treatment or diet prediction among the breast cancer patients, a Computational
Model is needed. Machine Learning Algorithms are chosen as good candidates to perform the above
tasks. Although a number of algorithms have been developed in the recent past, they have several
limitations. To fill this significant gap, this research developed a model which includes Ant Colonized
Back Propagation Algorithm with the Support of Apriori Association Rule which generates different
rules for breast cancer diagnosis and diet prediction. The experimental results demonstrate that proposed
algorithms are effective in predicting the diet required for the cancer patients

Keywords: Data Mining, Recommended system, Classification Techniques, Back propagation, ANT
Colony Optimization

INTRODUCTION

DATA MINING - is the exploration and analysis of large quantities of data in order to discover meaningful pattern
and rules. Data Mining, also popularly known as KDD (Knowledge Discovery in Databases). KDD, refers to as “ then
on trivial process of identifying valid, novel, potentially useful and ultimately understandable pattern in data” KDD,
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refers to as “ the non trivial process of identifying valid, novel, potentially useful and ultimately understandable
pattern in data”

Origin of the Problem

Cancer is a disease of cells, which are the body’s basic building blocks. The cells generated by the body multiply and

die in an orderly way. Sometimes cells don’t grow, divide and die in the usual way. It may cause blood or lymph

fluid in the body to become abnormal, or form a lump called tumour.

A tumour can be

e A Benign Tumour — The cells are confined to one area and are not able to spread to other parts of the body. This
is not a Cancer

e A Malignant Tumour - This is made up of cancerous cells, which can spread by travelling the bloodstream or
lymphatic system

Objective of the Work

To perform optimal control on patient data based on ANT Colony Optimization with back propagation method by
the support of Association rule generation using Apriori algorithm. To perform optimal control on patient data
based on ANT Colony Optimization with back propagation method by the support of Association rule generation
using Apriori algorithm. Using the hybrid of ant colony optimization algorithm (ACO) which has the powerful
ability to search for a globally optimal solution, and the back-propagation (BP) algorithm that features rapid
convergence on local optima. To accelerate the evolution of neural networks and improve their forecasting precision
of breast cancer when classifying the patients as either benign or malignant by using the hybrid mechanism.
Recommending good diet for Cancer patient

Literature Review

e Bittern et al. [37] used Artificial Neural Networks to predict the survivability for breast cancer patients. They
tested their approach on a limited data set, but their results show a good agreement with actual survival.

e Vikas Chaurasia et al. [38] used Rep Tree, RBF Network and Simple Logistic to predict the survivability for breast
cancer patients.

e Dijebbari et al. [39] considered the effect of the ensemble of machine learning techniques to predict the survival
time in breast cancer. Their method shows better accuracy on their breast cancer dataset comparing to previous
results.

e Hybrid machine learning method was applied by Sahan [65] in diagnosing breast cancer. The method hybridized
a fuzzy-artificial immune system with the k-nearest neighbour algorithm. The hybrid method delivered good
accuracy in Wisconsin Breast Cancer Dataset (WBCD). They believe it can also be tested in other breast cancer
diagnosis problems.

e In [99] Sudhir D. Sawarkar et al. applied SYM and ANN on the WBC data. The results of SVM and ANN
prediction models were found comparatively more accurate than the human being. The 97% high accuracy of
these prediction models can be used to decide to avoid biopsy

e Dr.S.Vijayarani et al., [49] analyses the performance of different classification function techniques in data mining
for predicting the heart disease from the heart disease dataset. The classification function algorithms are used and
tested in this work.

e KaewchinpornC ‘s [62] presented a new classification algorithm named Tree Bagging and Weighted Clustering,
the combination of the decision tree with bagging and clustering.

e Delen et al. [54] had taken 202,932 breast cancer patients records, which then pre-classified into two groups of
“survived” (93,273) and “not survived” (109,659). The results of predicting the survivability were in the range of
93% accuracy.

e Even [57] discusses, however, information warehousing, data processing, and decision support systems will scale
back the national cancer burden or the oral complications of cancer therapies.
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e Nevine M. Labib [58] analyze the breast masses in a very series of pathologically evidenced tumors using data
processing with a decision tree model for classification of breast tumors.

e A. Sudha Pascal Boilot [59] and his team report on the utilization of the Cyranose 320 for the detection of
microorganism inflicting eye infections using pure laboratory cultures and the screening of microorganism
associated with Ear Nose and Throat diseases using actual hospital samples

e et al. [60] offer an inspiration regarding major critical conditions and their identification using data processing
with the minimum range of attributes and creates awareness regarding diseases that end up in death.

e K. Balachandran et al. [61] Early detection of the cancer sickness is crucial in identifying and treating the patient.
Thus, it's essential that the ordinary person who has some symptoms and risk factors are higher to endure
checkup by a specialist at the earliest.

e Ryua [64] developed data classification method, called isotonic separation. The performances were compared
against Support Vector Machines, Learning Vector Quantization, Decision Tree Induction, and other methods
based on two-breast cancer data set, sufficient and insufficient data. The experiment results demonstrated that
isotonic separation was a practical tool for classification in the medical domain

e Fatma Taher et al. [67] presented a Bayesian classification and a Hopfield Neural Network algorithm for
extracting and segmenting the sputum cells for lung cancer early diagnosis.

e Fan Zhang et al. [69] presented a feature-based imaging classification method to classify the lung nodules in low-
dose computed tomography (LDCT) slides into four categories: well circumscribed, vascularized, juxta-pleural
and pleural-tail

Research Gap

Although a number of algorithms have been developed in the recent past, they have several limitations. To fill this
significant gap, this research developed a model which includes Ant Colonized Back Propagation Algorithm with
the Support of Apriori Association Rule which generates different rules for breast cancer diagnosis and diet
prediction. The experimental results demonstrate that proposed algorithms are effective in predicting the diet
required for the cancer patients

Proposed Work

In this research, the proposed method of retrieval of relevant information from the collection of data is a challenging
task in Information System. Data mining is a process or method that extracts interesting knowledge from large
amount of data. In this research Ant Colony Optimization Algorithm (ACO) and Back Propagation Learning (BPL)
are used for clinical cancer data classification. The objective of association rule mining is to determine whether the
outcome (class) would be ‘Benign’ or ‘Malignant’ of the risk factor of patient's condition for improving their health as
possible. The proposed system demonstrates the use of the Random Tree algorithm for decision tree learning for
making decisions such as which proper food item should be assigned while planning the menu. To make this
decision, the training dataset is provided to classify the decision tree. The Random Tree algorithm is used to take
proper decisions among available foods. User choices can be taken into consideration when designing a proper
healthy diet plan.

The objective of this study is to consider various important aspects of the user's lifestyle and make sure that these
factors are incorporated while the system works on a solution to build and recommend a healthy and nutritious diet
for the user. A good nutritious healthy diet and a moderate amount of physical activity can help in maintaining a
healthy weight. But the benefits of good nutrition have a lot more to do than just managing the weight. Good
nutrition has a direct impact on our health and can help to reduce the risk of some diseases including heart disease,
diabetes, stroke, some cancers, and osteoporosis. Combined with physical activity, diet can help you to reach and
maintain a healthy weight, reduce the risk of chronic diseases (like heart disease and cancer), and promote overall
health. Being fit is all about the 70/30 rule. Here’s how it goes, for a person to stay healthy he/she must focus 70% on
his dietary intake and 30% on his physical activity/exercise.
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The dietary recommendations are shown in figures. Vegetables must be steamed or cooked in some way. Eating raw
vegetables requires you to spend more Qi or energy — energy that you need for healing. Such vegetables are Aduki
beans, Broccoli, Broccoli rabe, Carrots, Cauliflower, Celery, Eggplant, Fennel, Garlic, Ginger, Mushrooms, Radishes,
Scallions, Soy Beans. Energy giving fruits such as dates, Kiwi, Lemons, Pears, (any type including Asian pears),
Pineapple and Watermelon, etc, can be taken. Seafoods such as Clams, Lobster, Mussels, Oysters, Shrimp, Cold
water fish (salmon, tuna, flounder, etc.) are also good for health. Nuts such as Chestnuts, Peanuts, Pine nuts, Walnuts
and Asian food such as Bamboo tips (available canned), Bamboo shoots (available canned), Black beans, Chinese red
dates (Hong Zao), Chinese pearl barley, Chinese white fungus, Green tea, also helps in healing breast cancer.

RESULT

Methodology in this research study is based on the ACBPA algorithm for optimizing the association rules, generated
through Apriori algorithm. By the association rule mining and Apriori algorithm, a new algorithm is proposed based
on the Ant Colonized Back Propagation algorithm to improve the result of association rule mining. Rule base
depending upon the situation can be achieved by using Apriori algorithm support and confident for generating the
rule which becomes integrated with Ant Colonized Back Propagation method of approach for the control purposes
that yields excellent results, which is the highlight of this research.

FUTURE ENHANCEMENT

Since this work is done on MATLAB Environment, the future direction aims at developing a prototype of the
software tool and tests the same in the hospital to help the medical people and patients.

CONCLUSION

The most common type of cancer among females is the Breast Cancer. It is a disease with a high prevalence and
transience rate. It is important to identify the breast cancer earlier and the patients should follow their recommended
diet to improve their survival rate. So, a Computational model is required for the task of diagnosis, treatment and
risk prediction for the Cancer patients.
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Fig 2 Asian food
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ABSTRACT

Baclofen is a centrally acting skeletal muscle relaxant used in the treatment of muscle spasticity, alcohol
use disorder, spinal cord injury, depression disorder, epileptic disorder, neuropathic pain etc. Baclofen is
a Y-amino butyric acid derivative having same analgesic property as that of NSAIDs. It belongs to BCS
class Il and pharmacological class skeletal muscle relaxants. Baclofen is the only GABAe receptor agent
approved for clinical use. Currently baclofen is available as oral tablets and intrathecal injection in the
market.

Keywords: Baclofen, chemistry,pharmacokinetics, uses, pharmacodynamics.

INTRODUCTION

Baclofen belongs to the class of skeletal muscle relaxants [1].Chemically , baclofen is Y-amino-p-[p chlorophenyl ]-
butyric acid derived from the inhibitory neurotransmitter Y-aminobutyric acid (GABA). Patients with multiple
sclerosis or with spinal or cerebral disorders, muscle spasticity can be treated with baclofen [2]. Baclofen is a centrally
acting skeletal muscle relaxant [2]. It has many other medical uses besides treatment for spasticity. Baclofen is
effective in treating alcohol dependence, lower back pain, gastroesophageal reflux disorder (GERD), epilepsy,
depression disorder [5,7,9,18] etc.
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Chemistry

Baclofen is a racemic mixture, it comprises of equal amounts of R- and S- enantiomers. Racemic baclofen is often
given orally with a reported bioavailability of 70-80% clinically. Baclofen shows saturable absorption because the
bioavilability of baclofen has been reported to decrease with increasing doses [3]. Baclofen is found to be a
prototypical GABA& receptor agonist [4]. Baclofen is the only GABAGs receptor agent approved for clinical use @,
Among racemic baclofen, R9(-) enantiomer reside GABA& agonistic activity primarily [6]. Racemic baclofen (R,S-
baclofen) is an optically active compound [6] . It is found that R-isomer is more effective than the racemate. There is a
clear stereoselectivity at the GABAG& receptor site for R-baclofen [3]. It has been identified that there is a presence of
binding site of positive allosteric modulation of GABAe receptors topographically distinct from that of
neurotransmitter GABA [7].

Pharmacokinetics

Seyed Mohsen Foroutan et al conducted a clinical study for assessing bioequivalence of generic drug and marketed
products of baclofen. They selected 12 healthy, non-smoking male volunteers (aged 23-12years, weight 67-85 Kg and
height 169-180cm). Their study was conducted to compare the pharmacokinetic variables such as rate and extent of
absorption of baclofen. The pharmacokinetic variables were Area under the plasma concentration curve (AUCo4),
Maximum plasma concentration (Cmax), Elimination rate constant. These pharmacokinetic variables were calculated
for each volunteer and product using actual blood sampling times [8]. Results of the assay performance shows that
all tablets met the United states pharmacopoeia dissolution specifications(IV) ie., not less than 80%(Q=75%) of the
labeled amount of baclofen is dissolved in 30min [8]. The mean values for the variable AUC for reference and test
product were 3980.3 hrng/ml and 4066.7 hrng/ml respectively [8].

Gregory M etal conducted a clinical study to determine the pharmacokinetic disposition and dose proportionality at
the absorption site of baclofen by direct infusion of baclofen solution into the duodenum over a prolonged infusion
interval [9]. For the study, they selected healthy nonsmoking 21 to 26 old men. All the volunteers were within 15% of
the standards of body weight and denied using prescription drug ,over the counter medicine and other drug during
7 days before study[9]. All subjects received a aqueous solution of baclofen over approximately an 8 hour period
through a nasogastric tube directly into duodenum. Intestinal infusion were repeated 3 times, such that total
delivered doses were approximately 12, 24, and 48 mg. Each subject received a bolus dose (24mg) of baclofen in an
aqueous solution along with infusion [9]. They concluded that the pharmacokinetic disposition of a drug is best
derived from intravenous dose. The absorption profile of the study indicates that infusion rate was limiting. Input
from the intestines was not instantaneous as indicated by the average tig 0of 28 min associated with intestinal
infusion. The bioavailable fraction reported was approximately 70% to 80% [9].

Pharmacodynamics

GABAG receptors are major inhibitory neurotransmitter found throughout neuroaxis and in some peripheral tissues
[9]. Baclofen is a prototypical GABAe receptor agonist has an affinity for the receptor similar to GABA.
Administration of baclofen produces analgesia in acute and chronic pain models. This response is due to the GABAs
receptor mediated inhibition of substance P and from primary afferent terminals. The inhibition of subastance P
release modifies neurokinin-1 receptor levels in the dorsal horn and thereby decreasing the transmission of pain
impulses [11,12]. The R(-) baclofen is reported having skeletal muscle relaxant property [11]. GABAG& receptors are
present and functional active in schwann cell of peripheral nervous system. Except for the CNS, GABA® receptors are
found in cutaneous layer on C fibres and keratinocytes. Therefore these receptors provide a new target for the topical
treatment of localized neuropathic pain. Topical baclofen was shown to be effective in pain relief [11,14,15].

Mechanism of Action
The precise mechanism of action of baclofen is not fully understood yet. Baclofen inhibits both monosynaptic and
polysynaptic reflexes at spinal level and decreases the excitatory neurotransmitter release from efferent terminals
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[16]. Since baclofen is a structural analog of inhibitory neurotransmitter GABA and may exert its effect by
stimulation of GABAG& receptor subtype [13]. Topically site of action of baclofen is C fibres [16].

Pharmacological Actions of Baclofen
Treating Spasticity

Spasticity is charachterised as a common complication of spinal cord injury resulting from hyperexcitability of
stretch reflexes in an upper motor neuron lesion [21]. It is a well known phenomenon seen in patients of all ages with
a wide range of central neurological disorders. Baclofen can cross BBB readily. This will bind to GABAs receptor and
result in hyperpolarization of neurons. Baclofen is an agonist and allowed to bind with membrane receptors. These
membrane receptors are normally influenced by GABA. GABA receptors are of two types. ie., GABAA and GABAs
[17]. Baclofen exert a direct effect on GABA& at spinal cord level by inhibiting release of excitatory neurotransmitter
used to stimulate a muscle contraction. Baclofen exert side effects along with its benefits. Because of poor penetration
to BBB it is to be administered in high doses orally. Smaller doses can be administered intrathecally using indwelling
mini- pump [13].

Analgesic

Baclofen is found to be anti nociceptive [21]. GABAG& receptors are linked to potassium and calcium transport
channels by means of G protein. The activation of the GABAsreceptors leads to the hyperpolarization of the channels
leading to the increased conductance of potassium and decreased conductance of calcium [23]. The sites of action of
baclofen responsible for its analgesic action are within the spinal cord and thalamus [15]. Baclofen binds to GABAs
receptor and it acts as GABA agonist which inhibit the release of substance P, glutamate and calcitonin gene-related
peptide evoked by electrical stimulation of the dorsal roots. Baclofen is believed to be involved in the transmission of
nociceptive impulses in the spinal cord [15]. Baclofen produce a reduction in the frequency and painful flexor spasms
rather than true analgesia [22]. Baclofen shows anti nociceptive effect in number of animal models. The anti
nociceptive effect in the animal models are reflected as analgesic action in the human [23]. The analgesic effect of
baclofen is not due to the motor incordination or sedation. A study conducted by David Jos Kopsky in a 65-year-old
female patient suffering from acromegaly developed neuropathicpain in both legs, from the feet up to her knees
showed that the compounded baclofen cream (2% and 5%) provided analgesic action [26].

Antiepileptic

Studies suggests that baclofen shows presynaptic inhibition of the excitatory neurotransmitter release [26]. The
antiepileptic activity of baclofen is contributed by its agonistic effect on the GABA& receptor [27]. Baclofen was
intended to be a good brain penetrant. Oral and intrathecal administration of baclofen can be used to treat epilepsy.
Baclofen is known to produce anticonvulsant effects in the DBA/2]J mouse audiogenic seizure test conducted in a
study [15].

Gastroesophageal Reflux Disorder

Gastroesophageal reflux disease (GERD), is defined as a disorder caused by the reflux of gastric contents into the
esophagus [29]. Recent evidences suggests that the primary cause for the gastroesophageal disorder is reflux
episodes in patients with transient lower esophageal sphincter relaxation (TLESR) [29]. The first-line treatment
recommended for patients with GERD are proton pump inhibitors and histamine type 2 receptors antagonists. An
alternate approach used for the treatment of the GERD isusing baclofen, it reduces the frequency of reflux events
and inhibits TLESR.[I

Alcohol use Disorder

Alcohol Use Disorder (AUD) is a chronic psychiatric illness identified by harmful drinking patterns leading to
negative emotional, physical, and social ramifications associated with high rates of morbidity and mortality
worldwide [30]. Baclofen is a selective gamma aminobutyric acid B agonist, which has emerged as a promising drug
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for the AUD. GABA®& receptors, are slow-acting receptors through a complex cascade of intracellular signals, and
therefore GABAG& agonists such as baclofen have been studied for treating addiction [31]. Baclofen seems to prevent
ethanol-induced locomotor stimulation. Baclofen reduces the intensity of the emotional and physical responses
associated with ethanol withdrawal [32]. It also found to enhance abstinence, reduce drinking quantity and reduce
craving in alcoholic patients with liver disease [31].

Antidepressant

The mechanisms through which baclofen may have antidepressant properties remain unclear. It has been observed
that baclofen has a complex and indefinite action on both the dopaminergic and serotonergic systems. GABA-B
receptor agonists like baclofen accelerate noradrenaline by changing the firing rate of GABA neurons without
changing postsynaptic receptor density and diminish serotonin liberation by up-regulating serotonin (5HT2)
receptors. But baclofen cannot be categorized into antidepressant class, it merely appears to attenuate the effects of
antidepressant drugs [12]. Baclofen is considered to be a surprising psychotropic molecule whose therapeutic
prospects in the psychiatric field have surely not yet been totally explored [20].

Neuropathic Pain

David J. Kopsky et al conducted a case study with a 74 year old woman with a partial spinal cord injury lesion at L4
complained of tingling, pins and needles, and burning in her legs. She was treated with pain medication tablets
pregabalin 450 mg, acetaminophen 3000 mg, and diclofenac 150 mg daily at the time of first consultation. She scored
the pain intensity by 6 on the 11 point numerical rating scale. She was also suffered with reduced stability and
balance due to hip extensor weakness. Then the treatment was added with baclofen 5% cream. The cream was
applied for 2 to 3 times daily on the neuropathic areas as an analgesic provided additional pain reduction. After one
month treatment, the patient reported that the tingling, pins and needles, and burning were completely vanished
after application of the baclofen cream, without experiencing any side effects such as dizziness, drowsiness, and
muscle weakness seen in oral baclofen treatment. This case points pivotal aspect that baclofen 5% cream is able to
control neuropathic pain in a case with paraplegia[22].

Another study was conducted with a 65 year old female who was suffering from acromegaly developed neuropathic
pain in both legs from the feet up to the her knees. She indicated pain with characteristics such as tingling, painful
cold, tingling, pins and needles, hypesthesia to touch and pinprick. As the patient faced side effects with the oral
analgesic treatment, the clinical investigators prescribed a specially compounded baclofen 5% cream and 1g was
applied 2 to 3 times daily. 2 weeks after the treatment the pain in her legs and feet were profoundly reduced.
Baclofen 2% cream also found to provide the same analgesic effect. The effects of the baclofen were remained stable
for the next 6 months and the patient only needed to apply baclofen 2% cream [25].

Alcohol Dependence

GABA is main inhibitory neurotransmitter in the brain, regulates many physiological and psychological processes.
Thus, dysfunction of the GABA system leads to several neuropsychiatric disorders, including anxiety and
depression. Baclofen is a prototypic selective agonist at GABAs receptors. Baclofen can modulate neurotransmitter
release by depressing Ca:C influx via voltage-activated Ca.C channels. Such presynaptic inhibition at GABAergic
terminals is involved in the induction of long-term potentiation [32]. It was reported thatthere was a significant
reduction in craving after 12 weeks of treatment with baclofen (30 mg/day) compared with placebo in alcoholic
patients with liver cirrhosis [33].

Side Effects of Baclofen

Tetraplegia and paraplegia

A Jamous MD MSc (Oxon)(1994)et al conducted a little details showing that baclofen exert tetraplegic and
paraplegic effect [34]. Overdoses or intoxication of baclofen may cause coma, respiratory failure, seizures, autonomic
disturbances and cardiovascular problems which can be fatal [35].
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Muscular dyskensia

Daniel M. Ryan etal conducted a clinical study ina 75 year old male patient with history of colon cancer and total
abdominal colectomy. degenerative joint disease for which he had left total hip arthroplasty. left basal ganglion
infarct, questionable seizure disorder, and history of alcoholism has new side effect of baclofen , muscular
dyskinesia. He was in treatment with Baclofen (Lioresal). The movements of patient were described as
flexion/extension writhing movements of his arms and grimacing of his face. Baclofen was discontinued after
showing these symptoms and then his symptoms resolved 2 days later. The mechanism by which baclofen affects
spasticity or neuroleptic-induced dyskinesia and how the resulting side effect of dyskinesia developed in the patient
is not known. It is however, most probably related to dopamine receptor hypersensitivity and the resulting
imbalance of the dopaminergic / cholinergic systems [37].

Drowsiness and Sedation

The commonest side effect associated with baclofen are sedation; insomnia, dizziness, weakness, ataxia, and
confusion [41]. Drowsiness and sedation have been reported in up to 63% of patients taking oral baclofen. Therefore
patients should avoid operation of automobiles or other dangerous machinery and hazardous activities by decreased
alertness [38]. Baclofen shows alteration in the arithmetic tasks. But treatment with baclofen does’'nt affect the
performance ability of patient. This is showed by a clinical study conducted by Steven .R. Hinderer et al where he
found that there is no increase in the error rates across the experimental phases 431,

Adverse Effects of Baclofen

Neurotoxicity from baclofen (80% excreted by the kidneys) is increasingly being recognized in patients having
kidney failure. Baclofen-induced encephalopathy in patients with AKI ( acute kidney injury), CKD(chronic kidney
disease), and ESKD (end-stage kidney disease) is a serious but preventable problem [39]. Baclofen is primarily
excreted through kidney, so there is a chance of accumulation of baclofen in the renal impairment patients [45].
Baclofen toxicity is a serious adverse outcome in kidney disease patients. It was recommended to reduce the
baclofen dose in patients who have moderately reduced kidney function (estimated glomerular filtration rate, 30-60
mL / min/1.73 m2) and avoiding use in patients with severely reduced kidney function (estimated glomerular
filtration rate <30 mL / min / 1.73 m2) or on renal replacement therapy [38].

Intrathecal baclofen shows concomitant sepsis, psychological issues such as needle phobia [38].Pierre Alexis
Geoffroy et al conducted a clinical study in a 49-year-old white male, presented with no prior somatic or psychiatric
history except for alcohol dependence treated with baclofen to reduce alcohol consumption. After 5 months of
treatment with baclofen there was no evidence of alcohol consumption, but they noticed that he experienced a state
of behavioral disinhibition with inflated self-esteem, decreased need for sleep by approximately 3 hours per night,
increased loquacity, flight of ideas, and distractibility. Baclofen , at high doses may induce de novo mania symptoms
in the patients with predisposed mood disorders [41].

Interaction with food
Administration of baclofen with food does not alter the bioavailability of the baclofen or gastrointestinal absorption
of baclofen [43].

CONCLUSION

The review revealed that the baclofen is a popular drug for its medicinal features in the pharmaceutical sector that
can be used for the treatment of neuropathic pain, spasticity, alcohol use disorder etc. Baclofen can be administered
orally, as intrathecal injection, topically as alone or in combination. It exerts analgesic effects similar to the other
analgesics and NSAIDs. Baclofen is the only GABAe receptor agonist approved for medicinal use by FDA. New
formulations of baclofen are being investigated particularly for local topical effects.
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ABSTRACT

Future mobile networks will have faster data rates thanks to the use of OFDM in a multipath
environment. Inter-carrier interference (ICI) caused by phase noise in the local oscillator of the
transceiver is a major issue. Because the orthogonal characteristics between the sub-carriers are
disrupted, the bit error rate (BER) performance suffers. To reduce CPE and ICI, this project uses the data-
conjugate approach to implement ICI self-cancellation. When the normalised 3 dB bandwidth of phase
noise is 0.4, the improvement in C/I can exceed 10 dB. As a result, in the data-conjugate method's OFDM,
CPE becomes zero. Aside from the OFDM system with phase noise, the data-conjugate approach
improves the BER performance significantly and outperforms both the data-conversion method and
standard OFDM.

Keywords: BER , ICI ,OFDM, Mobile Networks.

INTRODUCTION

The rapid adoption of mobile phone technology, wireless local area networks (WLAN), and the Internet's
exponential expansion have resulted in a surge in demand for new ways to access high-capacity wireless networks.
OFDM technology has the potential to be a major tool for meeting the large data capacity and spectral efficiency
demands of future wireless communication systems. The IEEE802.11b standard, which has a maximum data rate of
11 Mbps, is currently used in most WLAN networks. Newer WLAN protocols based on OFDM technology, such as
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IEEE802.11a and HiperLANZ2, enable a substantially greater data throughput of 54 Mbps. However, future systems
will demand WLANSs with data rates larger than 100 Mbps, necessitating significant improvements in OFDM
systems' spectral efficiency and data capacity in WLAN applications. The available bandwidth is divided into
numerous sub channels, with each sub carrier's symbol duration being N times that of a single carrier system in
OFDM. To mitigate ISI (if N sub carriers are employed).The advent of Fast Fourier Transforms (FFT), which are an
efficient implementation of the DFT, has made OFDM implementation simple. The cost of implementing OFDM has
decreased thanks to advancements in integrated circuit technology.

The susceptibility of OFDM to frequency offset between broadcast and received signals, which can be caused by
Doppler shift in the channel or a difference in the transmitter and receiver local oscillator frequencies, is a well-
known issue.Because of the carrier frequency offset, sub-carriers lose orthogonality, and the signals sent on each
carrier are no longer independent of one another, resulting in inter-carrier interference (ICl).The data conjugate self-
cancellation strategy is proposed in this study to reduce the ICl in OFDM systems.

OFDM Versus FDM

OFDM differs from FDM in a number of ways. Each radio station transmits on a different frequency in traditional
broadcasting, effectively employing FDM to establish a gap between the stations. There is no coordination or
synchronisation between these stations, however. The information signals from various stations are integrated into a
single multiplexed stream of data with an OFDM transmission, such as DAB. The information is subsequently sent
using an OFDM ensemble, which is made up of a dense packing of numerous sub carriers. Because all of the sub
carriers in an OFDM signal are time and frequency synced, interference between sub carriers may be precisely
controlled. Because of the orthogonal nature of the modulation, these many sub carriers overlap in the frequency
domain but do not generate Inter-Carrier Interference (ICI). To avoid interference, FDM transmission signals often
require a large frequency guard-band between channels. The total spectral efficiency is reduced as a result. The
spectrum of the FDM and OFDM systems is depicted in Figure 1.1.The orthogonal packing of the sub carriers in
OFDM, on the other hand, considerably minimises the guard band, enhancing spectral efficiency.

OFDM GENERATION AND RECEPTION

Because it's difficult to make huge banks of phase lock oscillators and receivers in the analogue domain, OFDM
signals are usually created digitally.The block diagram of a typical OFDM transceiver is shown in Figure 2.1.The
transmitter component translates digital data into a subcarrier amplitude and phase mapping for transmission. It
then uses an Inverse Discrete Fourier Transform to convert this spectral representation of the data into the time
domain (IDFT). The Inverse Fast Fourier Transform (IFFT) is employed in all practical systems becuse it performs the
same functions as an IDFT but is much more computationally efficient. The predicted time domain signal is then
mixed up to the desired frequency in order to send the OFDM signal.

OFDM STANDARDS
Table 1 OFDM Standards

Issues in OFDM

1. Due to the Power Amplifier, the transmitted signal has a high PAR (peak to average power ratio).Non-linearity is
a term that refers to the fact that something

Because of the frequency inaccuracy of the transceiver oscillator, OFDM is susceptible to phase noise.

Doppler shift causes high sensitivity to frequency offset errors.

Loss of bandwidth due to the guard interval

Mobile channel time fluctuations

a s wbd
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SIMULATIONS AND RESULTS

In terms of BER performance, the data conjugate approach is compared to the original OFDM and the data
conversion technique. MATLAB was used to run the simulations in this study. An AWGN channel was used to run
the simulations. Table 2: Simulation parameters. The Bit error rate values for the data conjugate technique are
comparatively minimal when compared to the normal OFDM and Data conversion method OFDM, as shown in
Figure 1.

CONCLUSION

The simulation results demonstrate that the data conjugate approach outperforms the data conversion technique and
normal OFDM in terms of BER.As the phase noise variance grows, the BER performance degrades. The BER
performance study for Eb/No = 20 dB is shown in Table 3. Table 4 shows the BER performance for Eb/No = 20 dB. As
a result, it is vital to keep phase noise interference to a reasonable level. The CIR performance of this method is
significantly enhanced as compared to the other two approaches because the Common Phase error is minimised. The
CIR performance study for Eb/No = 3 dB is shown in Table 4.

The ICI self-cancellation approach clearly reduces the amount of ICI induced by phase noise, and the improvement
in C/I might approach 10 dB when the normalised 3 dB bandwidth of phase noise is 0.4, according to simulation
data. When the closed loop bandwidth in a DH-PLL system is 1-3 kHz, which is a good value for the design
parameter for low phase noise, switching speed is at least 3 times faster than in a conventional PLL system. It means
that we can accomplish both low phase noise and high-speed frequency synthesis with the DH-PLL technology. The
CPE of the data-conjugate is zero, hence CIR is enhanced in this manner, according to the analysis. Overall, when
compared to the original OFDM, OFDM with convolution coding, and the data-conversion method, the OFDM
system of the data-conjugate method performs the best in terms of BER.As a result, the data conjugate ICI self-
cancellation approach could be highly advantageous in a high-quality multi-carrier system.

Work in the future

The Raleigh channel can be used with convolutional coding and the self cancellation scheme data conjugate
approach. The alphabet size of data symbols can be raised to improve bandwidth efficiency. The input data for
OFDM can be a recorded voice signal, and the interference level can be detected and studied.
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Table 1 OFDM Standards

Parameter

Value

Data rate

6,9,12,18,24,36,48,54 Mbps

Channel Spacing

20 MHz

IFFT used for 20 MSPS 64
Data Subcarriers 48
Pilot Subcarriers 4

Carrier Spacing (Fc)

20 MHZz/64 = 312 5kHz

Nominal Bandwidth

312.5kHZz*(48+4) = 16.25 MHz

Useful Symbol Period

1/ Fc=1/312.5kHz =3.2us

Guard Period

0.8 us

Modulation schemes

BPSK, QPSK, 16-QAM, 64-QAM

Coding Rate

Y2,2/3 , %

Table 2: Simulation parameters

PARAMETERS VALUES
Number of carriers(N) 52
Modulation(M) BPSK
2 Phase noise variance oo 0.02,0.03&0.05

No. of OFDM symbols 100

Bits per OFDM symbol (BPS) N*log2 (M)

Eb-No 1:20

IFFT size 64

Data rate 48Mbps

Sub carrier spacing (Af) 0.3125MHz

FFT period (1/ Af) 3.2 usec

Channel AWGN

Symbol time 4 usec
EII%{EI#
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Phase variance Normal OFDM Self Cancellation Data Conjugate
BERvalue BERvalue BERvalue
€=0.02 0.066923 0.013269 0.002150
€=0.03 0.146920 0.042115 0.021045
€=0.05 0.300906 0.199014 0.012496
Table 4 CIR performance
Phase variance Normal OFDM Self Cancellation Data Conjugate
CIR(dB) CIR(dB) CIR(dB)

€=0.1 16.2482 33.4623 455725

e=0.2 9.7108 28.9833 40.8129

€=0.3 4.8718 21.8956 39.6146

phase variance=0.02

************************

—#— dc method

—=— Mormal ofdm 3
—=— Self Cancellation [

Figure 5. BER performance with Phase noise variance of 0.02
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ABSTRACT

lonic liquids being a neoteric solvent were investigated in this work. Solubility is one of the fundamental
property of any solvent and is need to understand before it could be used as a potential solvent. To
exploit the solvent capacity of ILs for several industrial applications starting from drug solubilization,
gas sweetening, and biomass dissolution, the solubility parameter of the ILs were investigated in this
work. Solubility parameter of both ammonium and lactam based ILs were calculated by molecular
dynamics simulation using Materials Studio software. Amorphous cell module and Forcite modules were
used for the geometry optimization, cohesive energy density calculation, followed by solubility
parameter determination. The results were compared with the literature and is found to be under good
agreement. The results show that for all the studied ILs, the solubility parameter values decreases with
increasing anionic carbon chain length and ring size of the cations. The results were also analyzed on the
basis of structural changes of ILs. These results would be highly beneficial in enhancing the applicability
of ILs as a solvent.

Keywords: lonic liquid, Solubility Parameter, Hildebrand, Hansen, Density.

INTRODUCTION

lonic liquids (ILs) are being considered as green solvent since past two decades that are composed of organic cations
and organic/inorganic anions [1]. Low volatility, high liquidous range, high ionic and thermal conductivity are few
properties that make ILs a suitable industrial solvent [2-6]. Furthermore, the tunable ability of ILs make it a suitable
entity that can be utilized in a spectrum of applications starting from biomedical science, energy storage device,
organic synthesis, gas sweetener and so on. Several thousand research articles have been published so far that are
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based on fundamental understanding and application perspective of ILs. However, complete understanding of ILs
properties are still need to be achieved. In this regard, solubility is one of the very fundamental properties that need
to be exploited for ILs as they are mainly regarded as solvent.

In a qualitative sense, solubility refers to the ability of a solvent to separate the solute molecules and make a
homogenous solution. To make this happen, solvent molecules should have potential to overcome the energy with
which the solute molecules are associated with. The concept “like dissolves like” holds true when the solvent has
equal or nearly equal energy with which the solute molecules are combined and also the solvent has the inherent
potential to get rid of attraction among the solvent molecules itself. Solubility parameter of a solvent is a numerical
value that indicates the relative solvency capacity of a solvent. The solvent and solute having close solubility
parameter are readily soluble. Hildebrand solubility parameter take into account the cohesive energy density which
in turn is related to enthalpy of vaporization [ 7,8]. Mathematically Hildebrand solubility parameter is expressed as;

§= o= AHy—RT )

Vm

Where, c is the cohesive energy density, AHy, is enthalpy of vaporization, V,, is molar volume, R is gas constant, and T
is temperature. Hansen solubility parameter is another solubility scale that divide Hildebrand solubility values into
three different components such as dispersion force component, a hydrogen bonding component, and a polar
component [7,9]. Mathematically, Hansen solubility parameter is given as;

6} = 6%+ 83 + 6} @

Where, §.is the total Hildebrand parameter,§,is the dispersion component,§,is the polar component, andg,, is the
hydrogen bonding component. ILs have been successfully used in gas capture, drug carrier agent, biomass
dissolution etc [ 10,11,12] and in all of the cases solubility play an important role. Therefore, solubility parameter
determination of ILs is very much necessary from both fundamental understanding and application point of view.
For any particular application, solubility parameter would help in screening ILs as a suitable solvent from the pool of
millions of ILs. Solubility parameter can be determined both experimentally and theoretically [13]. In experimental
way both direct method and indirect method can be employed to determine the solubility parameter. Direct method
measurement of solubility parameter for ILs is difficult as it involves the measurement of enthalpy of vaporization.
Indirect method measurement can be performed by using inverse gas chromatography technique [7,8].

As millions of ILs can be possible, it is difficult to measure the solubility parameter of ILs experimentally. Therefore,
theoretical investigation of solubility parameter of ILs is a feasible and affordable way out. Many theoretical
techniques have been proposed to estimate solubility parameters of ILs that include PC-SAFT and Non-random
Hydrogen bonding (NRHB) model, Regular Solution Theory, and Lattice Energy Model [14-17]. However, in all of
the above mentioned techniques some experimental data is required to estimate the solubility parameter. Therefore,
a complete theoretical solubility parameter calculation is more preferable to save money and time. Molecular
dynamic simulation has the capability to estimate the solubility parameter of ILs without any experimental data
points. Therefore, in this work we proposed to estimate the solubility parameter of ILs using Accelrys Materials
Studio software through molecular simulation.

Computational Details

The ionic liquids used for computational calculation are considered as an equimolar mixture of cations and anions.
The name of cations, anions followed by ILs name and abbreviation are illustrated in table 1. The ILs ions were
constructed using builder module of Materials Studio. Thereafter, the individual ions were geometry optimized
using COMPASS forcefield of Forcite module. The geometry optimized structures of used cations and anions are
depicted in Figure 1. Electrostatic potential charges were calculated and assigned to each atoms and the charges were
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kept constant during follow up calculations. Bulk ionic liquids model were created using Amorphous cell module of
Materials Studio software. The experimental density data of ILs as mentioned in Table 1, were used from literature to
construct the Amorphous cell [18,19]. However, the density of ILs can also be calculated by molecular dynamics
(MD) simulation using NPT ensemble of Materials Studio [9,20]. For all the ILs, 20 cations and 20 anions were used
to construct the simulation model. The systems were equilibrated for 100 ps using NVE ensemble where number of
particles (N), system’s volume (V), and total energy of the system (E) were conserved. To determine cohesive energy
density followed by solubility parameter, NVT molecular dynamics were performed for another 100 ps where
number of particles (N), system’s volume (V), and temperature (T) were kept constant. The simulation was runt at
298.15 K and using Andersen thermostat. Electrostatic and van der Waals terms were calculated using Ewald, and
Atom based summation method. Cohesive energy density was then calculated using the same Forcite module and
solubility parameters of ILs were extracted from the resulting trajectories. As ILs were treated as a combination of
cations and anions, the intramolecular interaction energies (arises due to interaction among same cations/anions)
were not included for cohesive energy density calculation as mentioned above. Therefore, blend module was used to
calculate the intramolecular interaction energies and added to the cohesive energy density for correction. The
solubility parameter was then calculated using the equation 1 from the corrected cohesive energy density that
includes intramolecular interaction energies of ILs. A representative example of Amorphous Cell containing
propylammonium acetate (PAAC) IL is depicted in Figure 2.

RESULTS AND DISCUSSION

To validate our methodology, we have calculated solubility parameters for imidazolium based ILs using similar
methodologies as described above. As can be seen from Table 2, the solubility parameters values show little
deviations from that of literatures probably due to some differences in selected parameters during simulations. The
total solubility parameter as calculated for ILs is the combination of two components such as van der Waals
(dispersive) and electrostatic component. The electrostatic component again is the combination of hydrogen
interaction component and coulombic interaction component. As can be seen from Table 3, the total solubility
parameter for both ammonium and lactam based ILs, goes on decreasing slowly with increasing the chain length of
carbon atoms. This decreasing trend of solubility parameter is consistent with literature data as well for other ILs.
The decreasing trend of solubility parameter with increasing carbon chain length could be attributed to the
decreasing contribution from electrostatic components. There was no literature value for the studied ammonium and
lactam based ILs for comparison. Interesting to note that keeping same anion, if we change cation from ammonium
to hydroxyl-ammonium, the solubility parameter increases. This indicates that functional group on cation is also
playing a role towards solubility parameter. The fluorine atom added to the acetate ion decreases the solubility
parameter of ammonium based ILs as shown in Table 3. Furthermore, with increasing the ring size of cation for
lactam based ILs, the solubility parameter decreases. The plausible explanation for this behavior could be decrease in
electrostatic interactions with increasing ring size of lactam based ILs.Also, it can be seen from Table 3 that for the
same anion, lactam based ILs shows less solubility parameter than ammonium based ILs.

CONCLUSION

Ammonium and lactam based ILs are considered for solubility parameter determination using Materials Studio
software. Amorphous Cell module was used to construct ILs in bulk phase and Forcite module was used for
geometry optimization, and MD simulation. Using NVT ensemble and experimental density from literature, the
cohesive energy density and solubility parameters were calculated. Correction terms also included for ILs
considering all the interaction energies. To validate our methodologies, we have compared the solubility parameters
date with literature for imidazolium based ILs and the result shows good agreement with the literature. The results
for studied ILs shows that with increasing chain length of anion and ring size of cation, the solubility parameter
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value decreases. Furthermore, the addition of functional groups either to cation side or anion side alter the solubility
parameter significantly. These obtained solubility parameter results would be highly valuable while considering ILs
as solvent whether in drug solubilization, gas absorption, biomass dissolution, or similar kinds of work.
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Table 1: The cations, anions, ionic liquids, abbreviations and density of ILs at 298.15 K

Cation Anion lonic Liquid Abbreviation | Density [18,19] /g.cm=
Propylammonium Formate Propylammonum Formate PAF 0.994
Propylammonium Acetate Propylammonium acetate PAACc 0.987
$-hydroxypropyl Formate S-hydroxypropyl 3HPAF 1.146

ammonium ammonium Formate
3-hydroxypropyl Acetate 8-hydroxypropyl 3HPAAC 1112
ammonium ammonium Acetate
S-hydroxypropyl | i o oacetate 3-hydroxypropyl 3HPATFAC 1.308
ammonium ammonium Trifluoroacetate
Butyrolactam Formate Butyrolactam Formate BTF 1.136
Acetate Butyrolactam Acetate BTAC 1.095
Hexanoate Butyrolactam Hexanoate BTH 1.015
Caprolactam Formate Caprolactam Formate CPF 1.083
Acetate Caprolactam Acetate CPAC 1.056
Hexanoate Caprolactam Hexanoate CPH 0.995
Table 2: Solubility parameters of Imidazolium ILs.
Sl. No. lonic Liquid O (this work) O (Literature)
1 1-Ethyl-3-methylimidazolium 28.43 27.6 [21]
bis(trifluoromethylsulfonyl)imide ' 29.1 9]
1-Butyl-3-methylimidazolium 267 [21]
2 bis(trifluoromethylsulfonyl)imide 2121 278 9]
Y Y 2569 [22]
3 1-Ethyl-3-methylimidazolium hexafluorophosphate 35.94 36.7 [9]
29.8 [21]
4 1-Butyl-3-methylimidazolium hexafluorophosphate 32.68 33.3[9]
28.09 [22]
25.56 [8
5 1-Ethyl-3-methylimidazolium trifluoroacetate 34.25 365 [E;]]
6 1-Hexyl-3-methylimidazolium trifluoroacetate 30.61 31.1[9]
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Table 3: Solubility parameter of Ammonium and Lactam based ILs.

Sl. No. Lactam ILs o) Ammonium ILs o)

1 Butyrolactam Formate 79.10 Propylammonium Formate 80.40
2 Butyrolactam Acetate 7194 Propylammonium Acetate 73.52
3 Butyrolactam Hexanoate 59.11 3-hydroxypropylammonium formate 82.37
4 Caprolactam Formate 69.20 3-hydroxypropylammonium acetate 74.97
5 Caprolactam Acetate 63.88 $-hydroxypropylammonium 65.85
trifluoroacetate
6 Caprolactam Hexanoate 54,01

C

3-hydroxypropyl Propylammonium Butyrolactam | Caprolactam

Ammonium

C

Formate Acetate Trifluoroacetate Hexanoate

Figure 1. Geometry optimized structures of cations and anions of ILs used for calculation. A
representative example of Amorphous Cell containing propylammonium acetate (PAAc) IL is
depicted in Figure 2.

Figure 2: Bulk IL propylammonium acetate (PAAc) prepared in Amorphous cell module of Materials
Studio software.
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ABSTRACT

Significant transformative changes are observed in Higher Education Institutions in particular,
worldwide in entrepreneurship education. Last few decades have seen sincere efforts to introduce
entrepreneurship into education. The relevance of entrepreneurship to education has been essentially
viewed from economics point of view till now. This analysis worked decently well for elective courses at
higher education level while poses problems when introducing the entrepreneurship into lower levels of
education. Motivating students towards entrepreneurship seems to be the most difficult and unignorable
guestion. Many researchers felt that the only way to accomplish the above task is by means of learning-
by-doing approach. The immediate question that arises is - what are the things to be properly answered
using the above approach. Future challenges and opportunities in entrepreneurial education are
abundant and compete with each other. This report shall attempt to outline some of them in each of the
following sections.

Keywords: Higher Education, Entrepreneurship, Curriculum, Opportunities.

INTRODUCTION

Entrepreneurship competence is the ability to discover and grab the opportunities. In Fig.1, it is the ability to plan,
execute and manage creative processes that are of cultural or socio-economic value. What is required is the
knowledge of contexts and opportunities, modus operandi of planning and execution, ethics and self-awareness. It
includes the problem solving skills besides imagination and critical reflection skills, communication skills, mobilizing
human and material resources, coping with uncertainty, and above all skills to handle risk. Also the attitudes of self-
efficacy, motivation and stronger will form the key ingredients of an entrepreneurial mind-set. It demands proper
weightage to the ideas of peers [1-3]. In order to make the entrepreneurship education effective in developing the
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competence of learners, the capacity of schools to create supportive and stimulating learning environments should go
hand in hand with the personal competences and motivation of educators, in the sense both are equally important
and in a way complement each other. Entrepreneurship education cannot take place in solitude. Many times it
requires working in collaboration with external organizations in order to facilitate learning in other ways [4].

Background

The main aim is to become entrepreneurially minded with the potential to act on this by discover or create business
opportunities’ and life-long learning process from elementary to adult [5].

Benefits of Entrepreneurship Education
Improved Student Performance

e Increased initiative

¢ Increased self-confidence

e Improved academic performance

* More ambitious goals for life after graduation

Upgraded academic Performance

¢ Less likely to be truant or drop out of college

« Encourages youth to employ sophisticated math and science concepts in real-life situations
« Greater interest and improved performance in math and science

Everyone should understand the concepts and processes associated with successful entrepreneurial performance. It
provides the unique expertise that entrepreneurs use during the entire process of creating and managing a business.
Entrepreneurial education is a promising solution for the increasing uncertainty in the globalized world that we live
in (Gibb, 2002). Finally, entrepreneurial education is a means to achieve people empowerment and a means for the
organizations to create social value for the benefit of the community (Austin et al., 2006 and Volkmann et al., 2009)
[6]. A better feasible beginning position in education can be to recognize entrepreneurial education as a means to
create extra interest, to achieve joyful and fruitful engagement and to inculcate creativity among the millennial
students (Johannisson, 2010, Lackéus, 2013). The theoretical effects of education on the entry in entrepreneurship are
ambiguous. On the one hand, people with a higher level of education may have a higher level of managerial ability,
which would increase their possible success if they enter self-employment. On the other hand, the same factor may
increase their outside options, as it would be less likely to undertake self-employment [7]. The thriving student
importance in social entrepreneurship (Treacey & Philips-2007) is another typical yet promising beginning position
for entrepreneurial education. Interest with the youth to actively take up the task of solving society related challenges
is apparent across the world (Youniss et al., 2002). If such an interest can be groomed as a part of academics, it can
thrust up on the conceptual knowledge and establish theoretical knowledge to practical work in sensible manner for
students. Corporations able to motivated to participate through strong financial income in such activities as an
attempt to fulfill the Corporate Social Responsibility [8].

Significant Analysis

Case 1: learning-by-doing works

It's apt to define Service-learning as refer (Stainke & Flitch-2007), it is the classroom instruction clubbed with society
service such as providing food to the needy and deserving people. How the process is taken for learning by doing is
presented in Fig.2. Day to day activities are given in the block diagram Fig.3.The assignments given to the students
should preferably be innovative, should create value to external stake holders, should help the students identify the
opportunities in the process of arriving at the solutions, and should help understand the nuances of design thinking..
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Case 2: Activities and Design thinking that trigger entrepreneurial competencies
The Activities and Design thinking that trigger entrepreneurial competencies is explains following figure.3.

Case 3: Scaling entrepreneurial education

In Fig.4, the model course structure spreading up the good educational practices to the classrooms in a big way is the
main concern of the educational reforms. But the fact is that a major chunk of such initiatives fail to influence the
classrooms and the teaching practices. [9].

Case 4: Outcome

The most established systems in favor of facilitate educational- institutions outreach able to be found a university
level. In a research sequence label “the consumerist university” it is outline how increased collaboration stuck
between universities, government entity and industry can be facilitated in accordance. The course activities are
shown in Fig.5 [10].

RESULTS AND DISCUSSION

The various course level and completion process are given in Fig.7. We can monitor the progress of participated
students in each level and motivate them to complete each level without delay. It is strongly recommended in this
report to put the value creation at the heart of entrepreneurial education in order to solve few of the challenges. In an
attempt to create value to external stake holders, six different approaches, tools and methods from various fields
have been summarized which are capable of contributing with realistic advice to mentors and students. We can also
hope for a methodological development allowing researchers to prove any effects of entrepreneurial education in a
better way, from a variety of approaches. Here analyze some sample course completion certificates are given in Fig.8

(@),(b).
CONCLUSION

The aim of this paper is to explain some basic tenets of entrepreneurship in education, emphasizing on its relevance
and implementation issues. The target listeners of this report are practitioners in various educational institutions all
across. This report owes its basis to majorly existing research pertaining to the areas of entrepreneurship, psychology,
philosophy, education and other allied areas. The author(s) will effort to give some direction based on their self
conducted research, in cases of scanty research. In the near future we will optimistically also be able to see the
erection of dedicated support structures in schools, colleges and universities as well as other important management
and organizational structures, with an objective to maintain mentors and students to accomplish the task of
interacting with the exterior world resulting in value creation. Finally, Entrepreneurship is the buzz word and the
order of the day and every institute should make an attempt to make it a part of its fabric.
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ABSTRACT

In this work, convex median and anti-median graphs are exists in bipartite graph k-partite graph
and also with embedding center. Some Theorems and properties are proved to exist a median and
anti-median on a connected and square of bipartite graphs. In advance, convex median and anti-
median help to justifies an upper bound to maximum status difference in the graphs. All are
applicable to a larger class of graphs then line graphs as only some of the forbidden subgraphs of
line graphs are used.

Keywords: Anti-median, Graph Theory, linegraphs, Median

INTRODUCTION

The mathematical structures known as graphs are used to model pair-wise relations between objects from a
certain collection. The study of graphs-Graph Theory-is the branch of mathematics originated in 18th century.
Leonhard Paul Euler (1707-1783) was the pioneering Swiss mathematician who led the foundation of very vast
and important field of graph theory- created the first graph and hence solved the first problem using graph
theory-The Konigsberg bridge problem which was considered to be one of the toughest problems during that
time. The study of games and recreational mathematics have always motivated the development of graph
theory and by the end of 19-th century, a great deal of progress in this mathematical discipline has made graph
theory to be a branch of mathematics which have applications in many areas-anthropology, architecture,
biology, chemistry, computer science, economics, physics, psychology, sociology and telecommunications to
name a few. Also, graph theory is considered to be the branch of mathematics which is ideally suited for the
rigorous analysis of the very large scale interconnection (VLSI) networks. Tamir [1] presented locating two
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obnoxious facilities using the weighted maximum criterion. Leclerc [2] announced the median procedure in the
semilattice of orders. Smart and P.J. Slater [3] detailed of the Center, median, and centroid subgraphs. Minieka
[4] recommended Anticenters and anti-medians of a network. F.R. Mc Morris et al [5,6] suggested the median
procedure in a formal theory of consensus, The median procedure on median graphs. G.R.T. Hendry
[7,8]proposed On graphs with prescribed median I, median II.

Operators on Median and Anti-Median Graphs
In this chapter we will provide a survey of results on the three operators specified, all graphs are connected and
all subgraphs mentioned.

Existing Results of Median and Anti-Median Operators

The median of a graph is one of the centrality concepts, together with the notions such as centre and centroid, is
defined using distance, which is one if the widely used concepts in graph theory. In network theory these
concepts are known as ‘facility locations’. The problems of finding facility location naturally arise in situations
like placing post offices, warehouse or emergency services such as hospitals or fire stations. For instance, the
median of a graph is a node in a graph or network which minimizes the sum of the distance to other nodes in that
graph. In network theory, the problem of finding the median is significant as it is related to the optimization
problems involving the placement of network servers, the core of the entire networks, especially in very large
interconnection networks. The studies on the structure of facility locations started with, where it is shown that
the center and the centroid of a tree consists of one vertex or two adjacent vertices. The number of vertices used
for such a construction was shown to be < 21V (G)], and it was improvedto2]V(G)|-6(G)+1in[21]. Median
location is shown to be the optimum location for minimizing the transportation costs to a facility and center to
be the optimum location for an emergency response facility, studies and surveys on locations in graphs are
presented.

When the graph operators under consideration maps a graph into its subgraphs, the problem of finding a
common root graph is also referred to as a simultaneous embedding problem. For instance, in [21] it is shown
that given two graphs G1 and G2, there exists a graph H with G1 as the median and G2 as the center and still
be disjoint. In another words, there is a common rootgraph H such that M(H) =G; and C(H) = G,.
Later,dy(G1,Gz) can be any integer n in such a construction. The problems of finding common roots for
different operators such as center, periphery, median, anti-median, centroid, etc., However, the median
constructions for general graphs cannot be directly applied to many networks as their underlying graph belong to
different classes of graphs. Hence, the study of the median operator for different classes of graphs is also significant.
We note that the underlying graphs of many networks are bipartite. For example, most of the analysis in network
com- munities are done using preference networks and they are modeled using bipartite graphs. We present a study
on the root graphs of k-partite graphs and some related sub-classes under median and anti-median operators.

Security has become one of the most important area of concern in networks, which deals with the sharing and
transaction of different forms of data. A convex structure in a subnetwork allows a safe data transaction
through the shortest paths avail- able between any two nodes in it. Thus the term ‘convexity’ in graphs can
equally be used in place of the word ‘security ‘in data transactions in networks. Consider the problem of
simultaneous embedding of two graphs G; and G, in graph Hsuch that M(H)= G;a nd AM(H)= G,.Also,
consider an additional requirement that any shortest path between the vertices of G; (and G,) is within these
facility locations. This will give these locations an advantage of transporting the materials without affecting the
outside regions. This requirement can be made by keeping both G, and G, convex subgraphs of H. A
construction with M (H) = G and G is convex in H .For a positive integer r, let H = (G4, G5, r) denote a graph
withd, (G;,G,) =M (H)= G,;, AM (H)= G, and both G, and G, are convex subgraphs of H. Such a
construction for the graphs which satisfy r > |d(G,)/2] + |d(G,)/2]| + 2.
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Median and Anti-Median Problems on Bipartitegraph

This chapter deals with the median problem on k-partite graphs and some of its sub classes. We prove the
existence of k-partite graphs as the root graphs of k-partite graphs, for some k, under the median and anti-
median operators. Similar results for some subclasses of k-partite graphs are also presented in this chapter. The
commutative properties of the median and anti-median operators with two graph operators, the bipartite graph
of a graph and the square of a graph, are also discussed. When presenting the results for k-partite graphs, we
use different methods for the cases when k=2 and k > 3.

Bipartite Graphs with Prescribed Median and Anti-Median.

Theorem 3.1.1

Given a bipartite graph G of n vertices, there exists a connected bipartite graph H such that G is an induced subgraph
of H and all the vertices of G in H have equal status in H.

Proof

Let X,Y be a bipartition of V (G) and X',Y’ be the copy of X,Y such that v’ denote the copy of vertex v € V(G).
Consider two new vertices v, and v, Make v, adjacent to all vertices of X U X" and v, adjacent to all vertices Y UY".
Also for each v € X(¥) makes v’ adjacent to Y\N(v) (X\N(v)). Now, when v € X, S, (v) = 1. |[N(v) UY\N(v U {1, }| +
2. |X\{r}uX U{v}|+3.IN@w) UY\N(@)| = 4n+ 1. A similar calculation when v € Ygives S, (v) = 4n + 1, for all
v € V(G). Also, it follows from the construction that H' is bipartite.

Remark

The graph H' is called the bipartite gadget graph of G. Let [x| = n, and |y| = n,. Then we have, in H', S(v,) = 4n +
1-(2n,-2),8(v) =4n+1—-(2n,—2)and4n+1<s(v) < 4n+ 1+ 2A(G) + 2 + max (ny, n,), for each v € V(G).

Theorem 3.1.2

Given a bipartite graph G there exists a bipartite graph H such that M(H) = G.

Proof

The proof is by construction. Let H' be the bipartite gadget graph G. Choose a positive integer
s > max(n,,n,) — 1. Introduce s copies of K, and make one end of each K, adjacent to all the vertices of X and
the other end to all the vertices of Y. Denote this graph by H. Then for each vertex v € V(G),Sy(v) = S, (v) +
s+ 2s=4n+ 1+ 3s. Also, for each v € V(HG) the status is increased by 5s. Let x be an arbitrary vertex from
the newly added s copies of K,. It easy to verify that S, (x) = 4n + 1 + 5s. Hence S, (v) < Sy (w), for all v € V(G),
for all u € V(H\G), henceM(H) = G.

Median and Anti-Median Based on bipartite graphs and Connected Graphs
Median and Anti-Median Problems on Symmetric Bipartite Graphs

Theorem: 4.1.1

Given a symmetric bipartite graph G, there exists a connected symmetric bipartite graph G’ such that G is an
induced subgraph of G’ and all the vertices of G in G’ have equal status in G'.

Proof:

Let (X,Y), be a symmetric bi-partition of G. Let X',Y" be the copy of X,Y such that v' denote the copy of a vertex
v € V(G). Consider two new vertices v,and v,. Let A= X UX U{vand B =Y UY U {v,}. Define a map g from
Ato Bsuchthat g(v) = f(v),g(v'),vv € Xand g(v) = v,

Then, makes v,, adjacent to all the vertices in A and v, adjacent to all vertices of B. Also, for each v € X(Y) make
v'adjacent to Y\N(v) U {g(@)}(X\N(v) U{g~"(v)}). Call this graph of G'and S, /(v) = 4n + 1, for all v € V(G).
The graph G’ is called the symmetric bipartite gadget graph of G.
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Theorem: 4.1.2

Given two symmetric bipartite graphs G and J there exists a symmetric bipartite graph H with M(H) = Gand
C(H)=].

Proof:

The proof is by construction. Let G' be the symmetricbipartitegadget graph of Gwith symmetricbi-partition
(A,B); and (R,S), be a symmetric bi-partitionof/. For k =3, introduce two ladder graphs {X;, Yl and
{u;, v} with symmetric bi-partitions (X1, Y1)5, and (X, Y3) 4, respectively.

Make x; adjacentto X U {v, },y,toY U {vy}, X110 R,y,_1 10 S, u, to R and v;to S. Denote this graph by H,. Introduce s
copies of K, and a;b;,i = 1, .....s be the edges in sK,. Make {a;};_, adjacent to all the vertices in X and {b;}; adjacent
to all the vertices in Y. Denote this new graph by H. Clearly C(H) = Jwith e(v) = k+ 2, for all v e V(J) and S(x) =
S(y)=4n+1+QRk+1)2k+2+|R])+ 3s,forallxe X,y Y.

For a vertex u € V(H), let S*(u) = d(u, a,) + d(u, b,,), where a,,b,,, be an edge in the s copies of K, In H. Then,
S*(w) =3,ueV(G)and S*(u) = 5,u € V(H\G{a,, b,,}. Hence M(H) = G, when s > SD(H,)/2.

When kiseven, letA' = AU X, UX, UX, URU {b;Jand B' = H\A". Let h be the function defined on A4’ by h(x) = f,(x),
when x € 4, h(x) = g(x), when x € R, h(x) = f;(x), when x € X;, i =1,2, and h(b;) =a;, 1 <i <s. It is clear that
(4',B’). Redefining h(x) = g~*(x), for the vertices x € S.(4", B'), becomes a symmetric bi-partition of H.

CONCLUSION

In this result the root graphs of some graph operators are studied. We have shown the existence of root graphs
of different graph classes and provided solutions to some of the existing problems in graph theory. The
solutions to the problems of finding common root graphs of median, anti-median, center operators are also
given. An algorithm to find the root line graph based on a partition on the edge set of a line graph is provided.
We list below some problems which we found are interesting, but could not be attempted for various reasons.

1. Given three k- partite graphs G;,G, and G;, find a k-partitegraph H such that M(H) = G, AM(H) =
G,andC(H) = G,

Check the existence of the graph of the form (G¢, G,, r)with a prescribed center, for r > 1.

Find the relation between M(Gk) and M (G)k. Similarly for AM operator.
Find upper bounds of SD(G) in different graph classes.
Find root line graphs of some more graphclasses.
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ABSTRACT

The people of the world mostly depend on petroleum products like petrol, diesel, natural gas, coal etc. By
the use of their products, the resources of fuel eventually decrease, which makes the fuel costly and make
environment more polluted. It damages the environment. This article shows the positive as well as
negative effects of renewable source of energies, so according to the positive effects of renewable energy
resources. Renewable energy is most useful in place of non-renewable energies is a better choice for the
benefits of environment, society and economic issues of the community. As population of the world is
growing so the requirement of the energy is also increasing. Energy is required at every moment of life.
Sources of energy are divided into two parts; one is renewable energy and another is non-renewable
energy. We know that the non-renewable energies are finished by some more years, so everyone
understands that renewable energy is the alternate source of energy.

Keywords: Renewable Energy, Water energy, sun energy, Fossil fuel

INTRODUCTION

Renewable energies are obtained using the process which are replaced after a certain year. By the use of different
processes, it obtains from the rays of Sun, speed of Wind, water from Rain, saline water of ocean means Tides,
renewable liquid and gaseous fuel from Biomass, and generation of electric power from geothermal resources. In the
year 2008, global final energy came from renewable is 19%, the percentage of energy from biomass is 13 and
hydroelectricity provides energy of 3.2%. The part of renewable in electricity generation is about use of energy 18%
with 15% came from hydro electricity and 3% from new renewable.The use of non-renewable energies increases the
greenhouse effect. The technologies of renewable energy are more continuous than non-renewable sources of energy.
We have to satisfy with the continuity of renewable sources. In general, the renewable energy is not adjustable to the
community due to two causes, one is the natural resources distribution which is dependent on the locations of
geographical areas and the other one is infrastructure growth rate. These energies are derived from the unlimited
resources. So first we have to decide that energy sources are used where and how. Then consider the terms
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cleanliness, cost factor, stability of source, effectiveness and effect on environmental. Most of the countries are
generate electricity by using the fossil fuels. For the production of electricity fossil fuels are more effective. So, if we
think for long run it is not advantageous. One day fossil fuel will deplete and we have to depend on renewable
sources. Moreover, the environment is polluted and causes ecological hazards. [1,2]

Water Energy

Let us discuss water source of renewable energy. By the use of water renewable energy gives us benefit
economically, technically as well as environmentally. So worldwide people give emphasis on the use of water
energy. Consider an example of China, with largest resources of water energy of 649GW potential. For developing
the use of water energy, we have to minimise the non-renewable energy dilemma and control the pollution of
environment which helps China growth economically and many countries also. water renewable energy produced
due to water flowing by using mechanical energy, electric energy is generated. Now researchers try to generate
electric energy from wave and tidal. Now a day’s scientists are trying to generate energy from ocean waves. Water
energy is more advantageous in the generation of electric energy. Water energy renewable sources are including
reliability, efficiency, very low operating and maintenance costs.

Hydropower is a useful power generation technique which doesn’t give up carbon to the air. Hydro power
technology is a carbon free and unlimited resource. Hydropower plant doesn’t pollute environment. The thermal
power plant emits fly ash during production. So, it is said that it causes the acid rain and smug. Despite positive
effects the hydropower plant has also negative impacts on environment like greenhouse gas emission. It affects the
aquatic organisms. The hydropower plants have different several impacts on the environment. The quality of water
degrades. The greenhouse gas emissions occur during three phases of hydropower plant. l.e. the construction,
operation and maintenance and the decommissioning of the plant.

Sun Energy

Sun energy is a most suitable renewable energy on earth. Though it is rich, out of 100%, 99.96% of the total energy
are not used. Solar energy produces steam due to the heat of sun. The steam power that generates electricity. It
requires less operation cost and gives more productivity. Solar energy is a good renewable resource. We can gather
more bulk of sun energy. It doesn’t pollute air, also doesn’t create greenhouse gas like oil-based energy does. It also
doesn’t produce any waste like nuclear reactions. It reduces the noise pollution. It can be used in residential
purposes which has little impact on the surroundings. There are no moving parts in solar panels and require very
little maintenance. The initial cost to install the panels, maintenance cost and repair cost is very low. Photovoltaic
cells are made from some toxic material which convert sunlight to electricity. It uses potentially dangerous fluids to
transfer heat. It could be harmful to the environment [1]. Our world population is growing day by day. But the earth
has only a fixed quantity of petroleum products. Sun energy is the richest source of renewable energy, which
produces 173,000 tera watts of energy in each moment. We know nonrenewable energies are not pure and also not
ecofriendly. The cost of the fossil fuels is increasing very fast.

Air Energy

Air energy is the most affordable way of renewable energy. Air makes moment in the turbine and convert
mechanical energy to electrical energy. For production of electrical energy mechanical energy is required. The
produced energy is stored in an alternator which is converts to electrical energy to a network which is transfer to a
generating station. Air energy has so much more positive effects on environment. It reduces greenhouse gas
emission. It uses the turbines to move by the air and produces electrical energy means electricity which decreases the
costs. Air needed for turbine to function. Air is available by nature which is free and everywhere. Wind is free and
unlimited source never decreases, while use the advantages. So, everyone should encourage themselves to use the
advantageous of air which makes our environment clean and healthier. [1,3]

32452

[=]

4

0

=
2


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997
Sasmita Jena

Fossil Fuel (The Run out Energy)

Fossil fuels are mostly compounding of hydrocarbon which are made up petroleum products. Use of petroleum
products has many ill effects on the environment. Petroleum products are not feasible means coal, oil and natural
gases will exhaust day by day. When we burn these fuels, they will produce many non-ecofriendly gases. Carbon
dioxide is the most noticeable gas in the environment. Because carbon dioxide is responsible for global warming. It
receives the sunlight and increases the heat of the surrounding and creates problem for everyone. With increase in
temperature, the glaciers start melting which increases the sea level. By which flood situation created and makes the
Agricultural fields unfertile. Also affects fishing. In the world most middle east countries stored a large amount of
petroleum products by which other countries depends on them for the petroleum products. For exporting of
petroleum products an organization was made up of 12 countries in a group. These countries are accountable to
produce 40 per cent of the world’s total oil production. When we burn petroleum products, it gives rise gases
likeNO(Nitrogen Monoxide), NO,(nitrogen dioxide),SO,(Sulphur Dioxide) and €O (carbon monoxide). The
mentioned vapors directly pollute our environment. By which smoke is created and harms the health of human
beings. Due to the presence of Sulphur dioxide vapor in the air mixes with rain water and becomes acidic; it destroys
monuments which are made up white marble becomes yellowish (cause of Tajmahal becomes yellowish), also
harvest of different crops. When ship carried by oil in sea sinks that oil merged with sea water that kills the sea
creatures [4].

Significance of Alternate Energy Sources

Important features of alternate energy sources are adequate storehouse. Alternate energy sources are unlimited. It is
hygienic sources of energy. It has lesser negative impacts on environment. Now a day’s everyone knows the harsh
effect of nonrenewable energies. Due to clean and sustainable nature of renewable energy, everyone understands the
benefits and requirement of these energies. Most of the researcher work on alternate source of energies for finding
more results. Researchers searching for the ways to use the alternate sources of energies in an effective mode. By
burning the coal, natural gas and oil, the global warming is increasing. The burning of petroleum products is more
dangerous to the earth and all species. Petroleum products causing accidents every parts of world. To end this
devastation, we must apply to renewable sources. We know that renewable sources clean and don’t pollute the
atmosphere, also the sources of petroleum products are limited. Petroleum products will finish after a certain period
of time. [5].As we know the petroleum products will finish then we have made a habit of use of alternate sources of
energy. So, we have to take the substitution of non-renewable sources of energy to alternate source of energy for
generation of electric current. Alternative sources of energies are reliable, abundant, also lower cost. Alternate
sources of energy are new in most of the countries. It can attract many investors. By which unemployed able to get
employed. So, alternate sources of energy play a vital function to bring down un employability ratio.

CONCLUSION

This is a top task to make all the people understand the goodness of alternate sources energies. Public should know
the bad effects of use of petroleum products. We should use the safety measures while using the sources of nature.
As we are currently use both the CNG (Compressed Natural Gas) and petroleum products which increases the
population but the resources are decreased day by day. Environmental effect is depleted and terrifying to the
sustainable world. The process by which we used the petroleum products as a result it’s threatening us. From 2001 to
2021 during this period of time the use of petroleum products to an optimum stage. More use of petroleum products
increases the heat of earth and also increases the greenhouse effect. By using fossil fuel, the factories and industries
release harmful gases to the surrounding and becomes the cause of global warming. So, time has come for saving
ourselves, youngsters, atmosphere as well as the world by using alternate sources of energies which are clean and
ecofriendly.
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There are no doubt common people understand the positive effects of alternate energies while many things are there
to do. For motivating the people, we should start advertise from gram panchayat level to new research areas for the
research scholars. As a result, labor to engineers understand and make a habit to use alternate source of energies.
People convince themselves not to use the petroleum products for safety of our environment and reduce the global
warming. Courses in renewable energy must be compulsory at every step of study for aware our future generation.
The government should work on power policies to revise.
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ABSTRACT

To study and recognize the Devanagari handwritten characters and numeral values using machine
learning, pattern recognition techniques and Al based ideas is playing an important role in the field of
Character Recognition system, in nowadays. It would be treated as an innovative and challenging field of
human life to find out the best results for scanned or handwritten data recognition in today’s digital
world.OCR system is also providing a new way to recognize the handwritten documents or scripts in
different languages like: Nepali, Spanish, Bengali, Russian, English, Japanese, etc. In this paper, we have
planned a research work or study for scanned data (Hindi Lipi) recognition with the help of various
procedures and classifiers.

Keywords: HCR, Features, classification, Optical Character Recognition, classifiers, K-Means.

INTRODUCTION

Nowadays, Handwritten characters and numeral digit recognition technique has been one of the most fascinating
and complicated study area of artificial intelligence with various approaches of machine learning. Devanagari
language/script is widely used in India and most of other countries around the world. Devanagari handwritten
scripts and scanned documents have not identified easily by the computer system. The different writing styles and
shapes played a critical role not to recognize the handwritten data or documents/reports also [1]. Handwritten
Character Recognition (HCR) system is the detection of scanned/printed data items from any electronic images,
handwritten messages on papers/cards, cheques, or scripts. A large number of academicians/researchers had been
worked to solve this problem with different techniques and writings for recognition of handwritten data clearly. The
handwritten reports in different languages have been also recognized with the help of image processing and pattern

D ME 32455

e


http://www.tnsroindia.org.in
mailto:E.Mail:singh.rajdeep1@gmail.com

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997
Rajdeep Singh et al.

recognition techniques [2,3]. Devanagari handwritten characters or scanned documents are converted in the digital
form by Optical Character Recognition (OCR) technique, to be recognized by the computer system [4, 5]. The results
by different classifiers to recognize the data, provides a new way for this study and interest [6]. In this research work,
we will evaluate the performance of six different classifiers and features to modified/used the information / images
(gradient and curvature) as a result to be recognized [7, 8].The various Classifiers like: Euclidean distance (ED),
Subspace method (SM),Support vector machines (SVM),Mirror image learning (MIL),Projection distance
(PD),Modified Projection distance (MPD) have been used for this research work, here [9, 10]. In this phase, we have
discussed about the introduction of Devanagari script.

DEVANAGARI SCRIPT

Devanagari script is well known in Indian culture to communicate and writing for various purposes. A number of
languages are spoken in India but Devanagari script is treated as native language of India. The various religious
books and epics are written in Devanagari script (lipi), in ancient time. Devanagari language is much famous and
widely used in all around the globe [2, 11].Devanagari handwritten characters’ recognition is an interesting and
demanding field for research work. The research works related to recognize the various scripts such as Russian,
Chinese, Korean, Nepali have already been carried out with the help of different technologies and approaches
around the globe [2]. It is complicated task to recognize the various handwritten characters by the computer system
because of different patterns of writing skills of human beings and printed/scanned data also. Devanagarilipi
consists of 49 primary alphabets, 13 vowels (Swars), and 36 consonants (Vyanjans), and 10 digits (Ankas) [12, 13].
Following figures are providing a glance of Vowels and their Corresponding Madifiers, and Consonants in Hindi
Scripts-

Feature Extraction

There are four sets used to recognize the data. These sets are divided into two types of sets separately for both types
of images. First two sets are responsible to contain the image information (gradient) only and other two sets are
required to calculate the curvature information with gradient image also. We used dataset based on grey-scale to get
the binary features and these images were converted as in digital form using the method of “Otsu”[10, 14].The length
(parameters) for all sets have fixed at 392 dim. And the calculation techniques for feature sets have written below
accordingly [9, 11]:

Calculation of gradient feature

A filtering (2 x 2) is being applied on the put in image (4 times) &normalization (non-sequential size)over the picture
[11]. The picture is tabulated by the pixels (148 x148) and separated with groups (49 x 49). With the help of pixels, the
groups are derived in meaningful format having the value of A= (49/148)x(p-1)+1and B= (49/148)x(g-1)+1. Here p and
g are showing the dimensional manner for pixels (148 x 148) and A, B are showing the dimensional information for
groups, individually. The gradient image derived from normalized image is produced by a filter named “Roberts”.
After that, the slope of curve with tangent value is primarily segmented throughout the thirty-two ways with the
gaps of #/4x4 and the capacity of slope is calculated for every estimated way of situations. With the help of given
formula, the capacity of slope/gradient can be measure:SG = ./ (Au)? + (Av)?

& forthe way of slope(8(x,y))we meand(x,y) = tan™* 2—2

At last, the groups (49 x 49) are reduced by small groups/blocks (7 x 7) with the help of filter (Gaussian) and
repetitions have also reduced with eight routes, there after the dimensional feature vectors (7 x 7 x 8=392) are
obtained [12].

Computation of curvature feature

We calculated curvature feature with various ways and methods. The algorithm having many phases is written
below to get the improved features [15];
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1. The gradient’s direction is divided to 32 levels.

2. The shape of curveis calculated bybi-quadratic and interpolation methods for three levels of divisions. (It is
assumed t=0.15for experimental work.)

3. The gradient’s strength is gathered with thirty-two ways/routes, separately.

4. From thirty two routes, the sixteen routes/directions are filtered [1 4 6 4 1].In addition, Gaussian-filter provides
the well ordered groups (7 x 7) from the big groups/blocks. With the help of curve’s shape, the features are
examined (3 x 392=1176 dim.)

5. The structural feature is reduced by 392 from 1179 spatial with the help of principal component analysis. It is
using by the classifiers intended for evaluation and analysis of result.

ABOUT THE CLASSIFIERS
The detailed information is written below to understand about the various six Classifiers (ED, SM, SVM, MIL, PD
and MPD) used here for image/offline data recognition purpose with applied work and processes:

The ED (Euclidian Distance)
Using this classifier, the put in prototype and mean vector can easily produce the length for the calculation as
follows:

giX) = X — my||?

Where X denotes the put in aspect vector of size n and Miindicates about the class of vector (mean). The structured
class is defined by put in vector which is responsible to reduce the required length. Hence forward, the sake of
uniformity is overlooked by the denoting class of sub-scribble I.

The SM (Subspace method)

With mode of X=1, the value of M is being treated as: zero, for a division (bipolar) on a circular surface because the
bipolar division is symmetric with respect to starting point (origin).so that, the projected distance for the distribution
is measured by the following terms:

k
g =1- ) oIy

Where ®idesignates the ith eigenvector of the matrix (autocorrelation) [14].

The PD (Projection Distance)
The distance for the projection can be measured by

k
G2aW) = IV = NI? = Y gl = )Y

It produces the length between Y manner (entered) & shortest shaped mistake hectic surface and
would be calculates the sampled to the circulations. The Euclidean distance is reduced by the projected distance
(When k=0).

The MIL (Mirror Image Learning): The MIL acts as a remedial knowledge system which can
Progress the knowledge usefulness of group restricted circulations. It creates an echo picture of a prototype that
intends a couple of puzzling modules to resizing the model of knowledge for an other group [14].

The MPD (Modified Projection Distance)
The MPD is calculated by
b
L-—a)x,
2 — _ 2 _ Ty — N)}?
g = I =N ;(1 e SN AU
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Here, a-parameter takes the value [0, 1]. The used classifier provides the similar value (When a= 0) that of projected
distance and similar value of Euclidian Distance (When a=1). Here, the primary experimental work would provide
the value of a.

The Support Vector Machine (SVM) An SVM is used to define the problems of two-classes.
It provides the best possible region that can increase the space for the near by samples of classes, known as SVs. The
collected data (N) for training purpose is given {xn] n=1,..,N}.The formula is used for the same as follows:

fx) =Zajxj.x+ b
J

Where {x;} denotes about the groups of support vectors, both parameters: b & aj have been

determined by the solution of a problem (quadratic) [16].With the replacement of inner product can be treated as the
non-linear classifier which may be upgraded to the linear SVM. The master method is defined as: A(a, b)
=@(a)x@(b).It must clarify the condition of Mercer's [16, 17].

Classification Principle

In the data analysis and database management technique clustering is one of the data structure management
technique. Lots of data can be sub divided into subgroup. Same type of data can be placed in same group. Using this
method, we can define task of identification. Basically find homogeneous subpart inside the data point. Euclidean-
based distance or correlation-based distance is use to identify this method. It is an application-specification. Base on
the features sub grouping clustering analysis is used [4, 18]. Clustering is an unsupervised machine learning method.
Clustering can be done in different way. Partition the dataset features which are taken from Convolutional neural
network (CNN). Each partition of dataset is non-overlapping clusters where every point of features is belonging only
one groups. Decide the total number of clusters. First centroid the random data point and iterating data. If centroids
are not change then iterating repeatedly. Data points assign in same cluster. After that calculate the sum of the
squared distance between data points and all data centroids.

Zwik”xi _#k”z

K
k=1

NgE

j =

i=

[

After that call SVM algorithm to evaluate k number of clusters. Sort number is denoted as a T. create a condition
where every value can be evaluate as a newly generated solution. Then it will give KSVM solution.
ksvm-model = {(c1,Lsvm1),(c2,Lsvm?2)...(ck,Lsvmk)};

Where, k= local model= no of cluster;

y=itis presented as parameter which is hyper of kernel function of RBF;
c= the error rate of SVM. And in the very last return the global best solution. Repeat till all such cluster is pruned.

And it gives final classification. Then we can classify and identify the characters and numeric values very efficiently.
And calculate the accuracy of the character’s recognition [19, 20].

In the fields of Machine Learning, perhaps K-Means is the most known and studied method for clustering analysis
[20-28]. K-means is a method of clustering which helps to feed up new scanned data or images into required form of
blocks for handwritten character categories. Using a desktop GUI form / web portal, a client can demand and
visualize the historical images with the past gathered data from the server [29-35].

32458

[=]
0

4

=


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

Rajdeep Singh et al.

DISCUSSIONS AND RESULTS

Data is collected from various sources/individuals for present proposed research work. We experienced 38152
samples of Devanagari basic characters and numeral images for the development of dataset, here. This dataset is
separated by 6 sub-sets for training purpose and the remaining sub-sets are used for matching/testing process of
experimental/study work. The average accuracy rate of recognition is produced by the entire tests, held during the
experimental work using six various classifiers. The results are calculated for couple of pictures/images. The results
have clearly shown in Table 1.

As per results, we can analysis that MIL classifier produced highest average accuracy (94.95%)rate of results for data
recognition and another classifier have given the less accuracy rate to recognize the data for both the images,
accordingly. The ED classifier has given the lowest average accuracy (78.99%) rate for data recognition, among all the
used classifiers. According to outcomes for recognized data by all classifiers, it is founded that the curving feature
produced a high rate of accuracy results than gradient features in all the classifiers except SM and PD, SVM, MPD.
The results produced by different classifiers are shown through a graph in figure 7.

CONCLUSION

The results given by various classifiers to recognize the Devanagari handwritten characters provides a new way for
related research work in future. Here, we used six different classifiers to find the best result of the recognized data
for Devanagari handwritten characters and numeral values. In this comparative study, the results of different
classifiers are analyzed and discussed for the better result finding process. It is distinguished that the MIL (Mirror
Image Learning) classifier has provided in general average accuracy outcomes (94.95%), here. This research work
will be supportive for further research work.
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Table 1: Comparison of classifier’s results

Grey image Binary image
Classifier Gradient Curvature Gradient Curvature Average (%)
(392 dim.) (392 dim.) (392dim.) (392dim.) ge o
ED 77.95 80.07 77.90 80.09 78.99
SM 92.63 93.65 92.62 93.37 93.06
PD 92.77 93.78 92.79 93.59 93.23
MIL 94.76 95.20 94.78 95.10 94.95
MPD 93.93 94.45 93.84 94.48 94.19
SVM 93.40 94.53 93.60 94.38 93.97
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ABSTRACT

Abstract: In the current global competition, nonconventional machining process is having specific
interest. The different machining characteristics developed over conventional milling operation are
focused basically on quality of the product. The demand of high performance parts in various field of
industrial or academic application attracts the modification in milling process. The improvement in
surface finish, material removal rate (MRR), stress free surface, burr free textures, tool life enhancement,
multi operational system by optimizing the production time, tool replacement time CNC end milling has
a significant role. As in the field of smart material revolution, metal matrix composites (MMCs) are
widely appreciated for its light weight and good functional property, mostly used in aerospace,
automobile field. This article significantly focused on study of critical parameters on end milling
operations of MMCs. The influence of milling process parameters i.e. spindle speed/Cutting speed, feed
rate, cutting thickness, surface roughness, tool wear, chatter stability, tool and work piece interface
temperatures are well described. The optimization of burr formation in end milling of MMCs still
requires more attention in the field of research. The micro structural studies of MMCs develop the
surface quality including robust mechanical performance after the end milling operation. This review
presents the overall study of governing parameters in end milling operation of MMCs.

Keywords: Milling machining, CNC machining, cutting parameter, chatter stability, metal matrix
composite material, micro-structural studies.
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INTRODUCTION

The significant objective of this paper is to represent the manufacturing of MMCs with its convenient composition
and demand in the field of milling operation. It is focused about the performance enhancement by controlling
significant factors, i.e. MRR, surface roughness, machining time. These output responses depend on the input factors
such as spindle speed, feed rate, cutting thickness. The most predominant factors concentrate on desired superior
quality of surface roughness, machining time and machining cost.

As in the current scenario, MMCs are having specific interest due to its good physical and chemical property with
excellent development of mechanical property also. Composite is a versatile product amidst high strength to weight
ratio, lightweight, fire resistance, electrical properties, chemical and weathering resistance, translucency, design
flexibility, low thermal conductivity and manufacturing economy. MMC'’s high strength, fracture toughness and
stiffness are offered by metal matrices than those offered by their polymer counterparts. Most metals like Titanium,
Aluminium and Magnesium are the popular matrix metals currently in vogue, which are particularly useful for
aircraft applications being its light weight.

End Milling

In the end milling, the cutter is thin as compared to the work piece width. Most of cases this type of milling
operation is used for slot operation. The slot operation is done on the work piece. The surface roughness is
elaborately defined by Alauddin et al. [1] with the mathematical model in end milling operation. The highly
automated CNC end milling machine requires to model for prediction of tool flank wear. Here machining occurs on
LM25 AI/SiCp alloy as explained by Arkiadass et al. [2]. Sammy et al. [3] described the AA6351-B4C composite
material has been manufactured by the stir casting method and subjected to end milling machining operation. Here
it is analyzed the parameter of the milling operation as the chip thickness, surface roughness, temperature rises and
critically studied tool flank wear. In the experiment the titanium nitride (TiN) coated solid carbide tool with four
flute end mill [3]. The surface integrity of particle metal matrix composite material is affected by the parameter or
surface formation by the MMCs. Reddy et al. [4] used Al/Sic as work piece and TiN/Al coated carbide tool inserts.
The performance characteristics of S545C medium carbon steel is described by Chang et al. [5] used for evaluating
roughness in end milling process along feeding direction, axial direction and waviness. Palaniadaja et al. clearly
explained the machining characteristics of LM 25 Al/SiCp composite material along with TWR by RSM (Response
Surface Methodology) and CCD (Central Composite Design) method. Also tool flank wear was found out, which is
mostly built upon the tool dimension or tool geometry and cutting fluid [6]. Oktem [7] experimented and certainly
obtained the performance of various machining parameters of end milling operation on AISI 1040 steel using TiAIN
solid carbide tool by ANOVA and Regression method.

Tool Material

The tool is most important for machining and its performance depends on the material, shape and design. Most of
the cases in the end milling, the High Speed Steel (HSS) (W.Cr:V = 18:4:1), Titanium coated carbide tool, cemented
carbide tools are used. According to Arkiadass et al. [2], CNC vertical milling machine is used in the machining the
flat end coated solid carbide tool with 12 mm diameter, 45° helix angle, 10° rake angle and 4 flutes. Vishnu et al. [8]
explained the significance of tool holder BT30-ER16 for tool material used as CVD brass coated tool with its diameter
16 mm and 4 teethes on CNC vertical milling machine while operated on work piece EN-31 steel. Karakas et al.
experimented for the Al-4Cu-B«C MMCs by using both multiple coated and uncoated tool and investigated the
variation in cutting speed with tool wear behaviour. The uncoated tool is used as cemented carbide tool and coated
tool as (TICN+ALOs+TiN) cemented carbide tool with 0° rake angle, 11° relief angle and 60° insert angle [14]. Chang
et al. described for side milling operation done on B8 CNC machining centre up milling operation with cutting
fluids. High Speed Steel tool coated Tin with specification of 12 mm tool diameter, 4 no of flutes, 35° helix angle is
used [5]. Huang et al. explained the use of high speed milling machining on (Sico/Al) MMCs. Poly crystalline
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diamond (PCD) & TiC based Cermets are used as the tool considering the similar tool property. The tool cutting
edge angle is 90°, tool minor cutting edge angle is 0° and tool noise radius is 0.4 mm [9]. Samy et al. [3] explained
that the Al-B4C particulate MMCs used by end milling operation by monolayer Titanium nitride (TiN) coated carbide
tool with tool diameter is 8mm, 4 no flutes and helix angle is 30°. Jayakumar et al. [10] described the tool work piece
interference temperature of (Al/SiCp) MMCs using two uncoated cemented carbide insert (R 390-11T3 04E-NL-H13A)
cutter. The diameter 16 mm, nose radius 0.4 mm, thickness 3.59 mm, width of cutting edge 0.9 mm and relief angle
21°. Fanghong et al. [11] described Al-SiC particulate composite material is subjected to DMU70V high speed milling
machine by TiN-Al coated Carbide tool having 2 edges. The tool is affected the surface integrity and cutting force.
Findik et al. [12] experimented the face milling operation on Al-SiCp MMCs by uncoated cemented carbide tool &
TiCN+TiN coated carbide tool having single tooth, the nose radius is 0.8. Mm, rake angle, relief angle and insert
angles are 0°, 11° and 60° and studied the change in different characteristics.

Cutting Parameter

The most significant milling parameters are spindle speed, cutting force, cutting speed, machining thickness, axial
depth of cut, radial depth of cut, feed rate, feed direction etc. Among all the parameter, three main parameters that
mostly affect the milling operation are cutting or spindle speed, feed rate and machining thickness.

Cutting Speed or Spindle Speed

Vishnu et al. [8] experimented and optimized the value of spindle speed (796, 935, 1094) m/min using Ls (34) Taguchi
method on end milling operation of En-31 steel. Reddy et al. [4] described the machining response by controlling
cutting speed on milling operation of Al/Sic particulate MMCs. Ghani et al. [13] explained the influence of cutting
speeds (224 m/min, 280 m/min, 355 m/min) on end milling operation of hardened steel AISI H13. The influence of
cutting speed (100, 125, 150, 175, and 200) m/min of end milling operation is critically studied by Jayakumar et al.
[10] on AI-SiCp, MMCs. Palaniradja et al. [6] described milling operation on MMCs, with the carbide tool. The value of
the spindle speeds 2000, 2500, 3000, 3500 and 4000 rpm are optimized by RSM methods [10]. Karakas et al. [14]
proposed that end milling operation done on B:Cp reinforced hybrid aluminium MMCs considering the tool
geometry & cutting condition with varying cutting speeds (100, 130, 169, 220, 286) m/min. Premnath et al. [15]
concluded the impact of varying spindle speed (1500, 3000, and 4500) rpm on milling operation done on AA6061
aluminium hybrid MMCs. Samy et al. [3] also described the spindle speed influence on end milling performance on
B4C particulate aluminium reinforced composite material.

Feed Rate

Vishnu et al. [8] described the influence of feed rate (50, 100, and 150) mm/rev on surface roughness of end milling
operation on En-31 steel. Reddy et al. [4] describes the micro structural changes with varying feed rate (0.10, 0.15,
0.20, 0.25, and 0.30) mm/rev on milling operation of Al/Sic particulate MMCs. Ghani et al. [13] explained the chip
morphology of hardened steel AISI H13 when used for milling operation by controlling feed 0.1 mm/tooth, 0.16
mm/tooth, 0.25 mm/tooth. Jayakumar et al. [10] critically studied the tool-work piece interface temperature of end
milling operation done on Al-SiC, MMCs optimizing the feed rate (0.1, 0.15, 0.2, 0.25, and 0.3) mm/rev by Taguchi
method. Arokiadass et al. [6] investigated about the tool flank wear on MMCs used in milling process using carbide
tool with different feed rate values are 0.02, 0.03, 0.04, 0.05 and 0.06 mm/rev. Karakas et al. [14] proposed the
influence of the tool geometry and cutting condition on end milling operation done on B4Cp reinforced aluminium
hybrid MMCs by varying cutting speed with fixed feed rate 0.20 mm/teeth.

Cutting Thickness

Karakas et al. [14] suggested the both radial and axial depth of cut impact on the chip thickness and tool flank wear
on end milling operation done on Bs«C, MMCs considering the cutting thickness value is 10 mm and the axial depth
of cut value is 1.5 mm. Samy et al. [3] studied the tool wear and chip rate of flow in end milling process on AA6351-
Bs«C metal MMCs using Lz Taguchi method for optimum value of depth of cut (0.5, 1, 1.5) mm respectively.
Fanghong et al. [11] studied the distribution of cutting temperature & surface integrity in milling operation done on
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aluminium based metal matrix composite material with the depth of cut value is 0.5 mm. Yakup et.al [16] used two
types of tool to verify the impact of cutting speed, feed and thickness on the cutting force and surface roughness
during milling operation of AI/SIC MMCs. Vishnu et al. [4] describe that the milling machining on EN-31 steel
material on varying cutting thickness (0.5, 1.0, 1.5) mm. Reddy et al. [4] obtained various surface integrity with
various depth of cut (0.2, 0.4, 0.6, 0.8, 1) mm on the Al/SiC metal matrix composite material.

Significance of Response Parameters

In CNC milling machining operation, the different input parameters are used in different level (low, medium, high).
The output result of the milling machine is the surface roughness, cutting force, tool wear, tool flank wear, tool work
piece interface temperature etc. In manufacturing the composite material, the output parameter are the tensile
strength, hardness, stability, types of defect, porosity etc. These are the responses which depend on the input factors.

Surface Roughness/Surface Integrity

Vishnu et al. [8] defined milling machining operation on EN-31steel. The input factor is taken as cutting speed, feed
rate, depth of cut & coolant flow. It affects the surface roughness of the work piece. Surface roughness measured by
the surface roughness tester. Reddy et al. [4] explained that the milling machining done on Al/SiC particulate metal
matrix composite material. In this experiment the input factor taken as cutting speed, feed and depth of cut. This
input factor affected the output response. In the experiment the surface integrity is taken as the output response. The
surface integrity defined by that surface roughness, micro hardness & residual stresses. These are varied with the
metal composition of the metal matrix composite material. Yakup et al. [16] defined milling machining operation
done on Al/SiC metal matrix composite material. The cutting speed, feed rate and machining thickness are taken as
the input parameter. These input factors are affected the surface roughness. In this experiment the input parameter is
taken in two different type of tool, one is coated tool and another is uncoated tool. The surface roughness is different
in both the tool with the roughness decreasing in uncoated tool and increasing in coated tool.

Tool Wear — Tool Flank Wear Rate

Wang et al. [9] explained that here the milling machining done on cast iron & the carbide cutter is used as the tool for
the machining process. The tool wear is taken as output response in result it defined that the tool wear is different in
single tooth tool and multi tooth tool. The tool wear rate compared with the power. Karakas et al. [14] describe that
here milling operation done on Al-4%Cu-B+C metal matrix composite material. In the experiment it defined that the
tool performance on composite material. The tool is used as 3 types. These are uncoated tool & coated tool. In output
response it defined that the flank wear rate as compared with the chip formation & tool wear rate.

Burr Formation

Luo et al. [20] concluded that in the research paper burr formation occur on Al alloy in slot milling operation. Burr
formation depend open the parameter. The burr formation is significant by the chip quantity. It defined by exit angle
of the tool. Niknam et al. [21] explained that the calculation of burr thickness in milling operation of ductile material.
It calculated by the parameter (cutting speed, feed per tooth, machining thickness, tool material, work piece
material). The burr formation calculated by the shear angle, friction angle & burr thickness.

Chatter Stability

Campatelli et al. [19] defined that Chatter prediction depends open the cutting force coefficients and frequency
response, mostly it depends open the spindle speed the better cutting force coefficients is done by high speed milling
machine. The material used for the machining tests is an Al-6082-T4 alloy. The chatter stability depends open the
stability lobes diagrammed on milling machine is defined the chatter stability machine vibrations .Mainly the
stability lobes diagrammed is two type radially and tangentially. The chatter production depend open the depth of
cut. Scippa et al. [18] purposed that, cutting force depend open the cutting force model; it is mostly used to optimize
parameters which are affected on the milling operations. The cutting force depends open the spindle speed and the
cutting force model depend open the tangentially, radially, axially. Here the work piece used as Aluminium 6082

& ME 32466

e


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997
Ramesh Chandra Mohapatra

with TiN coated tool and calculated 17 runs of cutting coefficients evaluated by least mean square approach. The
cutting coefficients is influenced by the chip thickness & feed per tooth. It is concluded that cutting force coefficients
and chip production depend open the spindle speed, feed rate, machining thickness, radially, tangentially, axially
coefficients of cutting force of feed rate.

Tool - Work piece interface temperature

Jayakumar et al. [10] defined that milling experiment is done on Al/SiCp, metal matrix composite material. In this
experiment 4 process parameters are considered as input. These factor are cutting speed (V¢), feed (f), depth of cut
(d), vol% of SiCp . These parameters are affected by the tool — work piece interface temperature. The interface
temperature is measured by non contact type radiation pyrometer. Here it is analysed the input parameter vs. the
interface temperature.

Micro structure studies of composite material and tool after machining

Reddy et al. [4] defined that the Al/SiC particulate metal matrix composite material is used in end milling process.
Here the input parameter is cutting speed, feed rate, and depth of cut. It affected the output response these are
surface roughness, micro structure, micro hardness, and micro hardness. Microstructure is studied by the Scanned
electron microscopy (SEM) machine. It depend open the hardness, mixing composition of the metal matrix
composite material. It is varied by the input parameter. Samy et al. [3] described about the milling machining
operation on Bs«C particulate Al aluminium composite material. The design of experiment done was L2z Taguchi
method. The cutting speed, feed rate & depth of cut are taken as input the microstructure of tool and work piece are
varied. The micro structure is varied as compare with the spindle speed, feed rate & depth of cut.

CONCLUSION

The critical study of review on end milling operation on different alloys and MMCs concludes the impact of various
process parameters on improvement of surface integrity, chip morphology, heat distribution and micro structural
study. Most of cases the coated tool & uncoated tool is used in the milling machining operation. Still a lot of research
gap arises considering in different field of application, i.e. based upon the revolution on material field due to its
improved performance. The different types of milling operations can be used in most of the industrial area
composite like in face milling, up milling etc. It can be also suggested for milling operation of new functional graded
materials, polymer composites, hybrid metal matrix composites application in different field, which are having most
significant demand in aerospace, nuclear, ship building etc.
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Table 1 End milling process [1]

Work piece Material

I/P Parameter O/P Parameter

190 BHN Steel

Speed, feed rate & Cutting Thickness

Surface Roughness

Hardened Steel AISI H13

Speed, Feed Rate & Cutting Thickness

Surface Roughness & Cutting Force

Aluminium, Brass, Mild Steel

Speed, Feed Rate & Cutting Thickness

Surface Roughness Chip
Morphology

Aluminium, Aluminium Alloy

Speed, Feed Rate & Cutting Thickness

Surface Roughness, Tool Flank Wear

Inconel 718 Nickel Based alloy

Speed, Feed Rate & Cutting Thickness

Surface Roughness, Power
Consumption, Tool Wear

AlSI 304 Speed, Feed rate & Cutting Thickness Specific Energy ,Tool Life & Surface
Roughness

OHNS Steel Speed, Feed rate & Cutting Thickness MRR , Surface Roughness

EN 31 tool Steel Speed, Feed Rate & Cutting Thickness | Surface Roughness & toolVibration

EN 31 Steel Spindle Speed, Feed Rate & Cutting Surface Roughness

Thickness
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Date 30 Jan 2017
Time :10:01:00

EHT = 1600k  Signal A= SE1
WD =100mm Mage 500X

Q -

Fig. 7 SEM View of tool wears after machining [14]

Date 25 Jan 2017
Time :10:28:02

EMT=1500k/  Sgnel A= SE1
WD=140mm  Mag= 200X

Fig. 8 Micro Structure of Tool wear rate at 3000rpm [3]

Fig. 9 Micro structure of surface morphology at 3000
rpm [3]

32470

a .xE
i



http://www.tnsroindia.org.in

Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

RESEARCH ARTICLE

Precision Agriculture with 10T and Big Data Analysis

C. Manoharan®* and Ashish Gupta?

1Professor, AMET Business School, AMET University, Chennai, Tamil Nadu, India.
2Professor and Head (English), Government Girls College, Betul (M.P.), India.

Received: 01 Jun 2021 Revised: 10 Jun 2021 Accepted: 18 Jun 2021

*Address for Correspondence

C. Manoharan

Professor, AMET Business School,
AMET University, Chennai,
Tamil Nadu, India.

@ @@@ This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License
—THTETE  (CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

As technology is growing quickly, the idea of utilizing knowledge in the agriculture sector has also been
developed gradually. However, since recent years, a revolutionary idea of using sensor and Internet of
Things had emerged. Internet of Things is basically the interconnections of physical devices over the
network such as camera, home appliances, vehicles and traffic lights in which data are collected and send
it to the cloud .These data can be remotely forced easily through handheld devices and controllers. The
Internet of Things has been evolving in all application areas and so a lot of companies are focusing
towards 10T enabled systems.

Keywords: Precision Agriculture, Big data, Microcontroller, Sensor.

INTRODUCTION

We are live in a world of digitization. Almost all very soon about us is touch by digitisation. The role the knowledge
has to play in agriculture sector is attractive more and more observable day by day. Since year of its inception
announcement has played an main part in agriculture, it was not just limited to in area of crop diagnostics but it has
played pivotal role in the adaption of age old agricultural practices. One can also witness development in different
methodologies and technologies being used in the agricultural organization. On the different, the agriculture sector
in India is witnessing losing ground every day that has affected the production capacity of the ecosystem. There is an
up-and-coming need to solve the problem in the said domain to restore vibrancy and put it back on higher growth. A
large scale agricultural system requires a lot of maintenance, knowledge, and supervision. In the given paper we are
aiming to automate the Maintenance, Control of Insecticides and pesticides, Water Management Irrigationand Crop
Monitoring.
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Literature survey

The 10T technology has started coming across the agriculture sector and assisted the pace of the growth in
agriculture into a large extent. This technology has gradually changed the way of farming which has been practiced
and implemented in many developed Indian countries. Crops and plants are monitored with complicated devices
with different parameters so as to ensure the growth of particular plants is stable and healthy. The system first
checks the moisture of the soil. If the moisture is less than the threshold value then the irrigation system is checked. If
the irrigation system is not working then the farmer and the service team is informed about the issue and necessary
actions are taken to fix a system. If the irrigation system is working normally then the water level at the reservoir is
checked. Is the water level is low then the farmer and servicing are informed about the situation and water in the
tank is leveled. If the water level is sufficient then crops are irrigated.

Proposed Methodology

To the extent of our information, there has not been a application for an interactive cultivation sensing system via
instant messaging applications. In this section, we give details in brief some of the IoT automation systems which we
used as a reference while creating and executing our future system. This agriculture kit is mount with multiple
sensors used to retrieves information which affects the growth of crops. These data include water level, soil moisture,
temperature, humidity, pH level, and carbon dioxide level. Images of the crops are also obtained using a camera.
Both data and images would then be analyzed to conclude the quantity of growth.

The farming kit is up to with a network function, and sensor data is collected by the server. Based on sensor data
collected in various home gardens and other outdoor environment, machine learning can be performed as big data,
collectively with image data. Thus it is possible to associate the development status of the crops with sensor
information. The next applications can be expected to be developed by realizing the interactive agriculture sensing
system.

Software arrangement
The software for controlling interactive devices consists of the following modules. Fig 2.

Sensor Module

The various sensors are activate base on the schedule set for each crop, and the essential data are formatted. By
utilizing the time organization function installed by the operating system (OS), flash photography is performed at
night. An infrared camera was used for crops that had a prohibition period of lighting. The program and the settings
in the module are switched depending on the type of crops.

Communication Module
The data formatted by the sensor component is sent to the server. Besides that, based on the consequence of learning
by the server, the approximate condition of the crops is transferred to the speech module.

Speech Module
Based on the estimation situation from the server a function to convey the situation to the farmer as a voice is
realized.

External database

Sensor information and images from sensor modules would be collected and combined with cultivation advice from
well established farmers to produce appropriate cultivation advice as output. This advice would be transmitted as
reference for new farmers in case they face difficulties in crop cultivations depending on the situation of crops. In
cooperation with many other interactive devices big data for cultivation support according to a variety of regions,
climates and environment are constructed.
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We aspire to make a system which study the agricultural circumstances in India by utilizing different available
sensors and technologies. As the worldwide population of the world continues to rise, the demand for additional
crops is growing day by day. There is a need to eliminate the gap between production and consumption. This can be
achieved by reducing waste and continuous monitoring of soil situation so that the plantations do not die due to lack
of nutrition. Air pollution, which is often ignored is also one of the key factors which causes wastage of agricultural

product.
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ABSTRACT

The immune system corresponds to all the defense mechanisms implemented by the body to combat the
attack of foreign elements such as viruses, the bacteria, parasites or cancer cells. When the immune
system is solicited, we speak of immune response. There are two types of immune responses: the innate
immune response and the acquired immune response. From March 18, to April 26, 2020, we analysed 61
patients with a diagnosis of cancer and symptomatic and asymptomatic COVID-19. 48 (80%) patients had
a mild COVID-19 disease coursewithout the need for hospitalization. 3 (4%) patients died. 40 (65%)
patients were undergoing chemotherapy or radiation therapy before testing positive for COVID-19. We
found no significant effect on mortality for patients with immunotherapy, chemotherapy, targeted
therapy, radiotherapy and Covid-19 infection. Mortality from COVID-19 infection in cancer patients
appears to be associated with comorbidities and lung damage given by infection. The study did not show
that cancer patients undergoing treatment are at an increased risk of mortality from COVID-19 disease.

Keywords: Immune system, cancer, lymphocytes, SARS-CoV-2 viruses, comorbidities.
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INTRODUCTION

The immune system corresponds to all the defense mechanisms implemented by the body to combat the attack of
foreign elements such as viruses, the bacteria, parasites or cancer cells. When the immune system is solicited, we
speak of immune response. There are two types of immune responses: the innate immune response and the acquired
immune response. Innate immunity is a so-called "nonspecific' immune response, that is, it works without
distinguishing the type of infection being fought. It is at stake immediately and is not specific to the pathogen.
Acquired immunity, also called adaptive, is antigen-specific and intervenes later (1-2).

The role of the immune system in cancer

Immunosurveillance is a concept that the cells of the immune system are able to recognize and destroy malignant
cells that cause cancer. The hypothesis of an association between the immune system and tumorigenesis is issued for
the first time in 1909 by Paul Ehrlich (Ehrlich, 1909), who postulated that the cancers increased in the absence of
immune system. The limitation of knowledge to this period did not allow this hypothesis to be explored and it will
not be until 1957 that MacFarlane Burnet (3) associates the onset of virus-induced cancers with one immune
response. Two years later, Thomas will suggest a Darwinian evolution of the immune system extending its anti-
infective role to cell recognition neoplastics (4). The emergence of this theory then led several teams to conduct
experiments to induce experimental immunosuppressions (such asthymectomy) to study its impact on the growth of
spontaneous or induced tumors. These experiments led to mixed results (5,6). In 1966, athymic Nude mice were
described (7), offering the possibility of an immunosuppression model and it was in 1974 that Osias Stutman used
these animals to demonstrate that the incidence and mean time of onset of induced tumors by a chemical agent, 3-
methylcholanthrene, are identical in wild mice and of Nude Mice (8). These experiments will help put the bushel
under the theory of immunosurveillance for nearly twenty years. However, significant biases to this experience will
be updated later, such as the presence of a system complete and functional innate immune system in these animals,
presumably capable of activate in the face of the appearance of tumor cells (9).The return of the theory of
immunosurveillance will be done in the 1980s, with the description tumor antigens or tumor-associated antigens, the
therapeutic use ofinterleukin-2 (IL-2), a cytokine capable of activating and proliferating T lymphocytes and NK cells
(10), the detection of T lymphocytes infiltrating tumors (then called “TILs” for Tumor-Infiltrating Lymphocytes) and
ex vivo of these lymphocytes with interleukin-2 (IL-2) and tumor antigens for generate “LAK” Killer cells, for
“Lymphokine-Activated Killers”) in largenumber before re-injection in cancer patients (11).

The role of the immune system in Sars Cov2 infection

Many questions regarding the progression of the Covid-19 since the emergence of the SARS-CoV-2 viruses remain
unanswered.This is cellular immunity (for common coronaviruses, SARS and MERS, antibodiesvdisappear after 2 to
3 years, cellular immunity persists for 11 years. (8)Indeed, the role of humoral immunity has not been demonstrated
in this cross-immunity. An April 2020 publication (12) tests an isolated monoclonal antibody in a patientsurvivor of
2003 SARS-Cov-1 and attempts to show cross-neutralization of SARS-CoV-2of 2019. This monoclonal antibody is
directed against the binding domain of the protein spike present on the surface of the virus and characteristic of
coronaviruses. But it is a pseudovirus (recombinant between MLV - murine leukemia virus and SARS); they study in
vitro neutralization on Vero cells transfected with human ACE2 (hence a single “receptor” of the virus). So this study
too far from what might happen in vivo cannot prove humoral immunity cross between SARS-CoV-1 and SARS-
Cov-2.1t is therefore necessary to turn to cellular immunity against this virus. Reminder on cellular immunityCD4 +
and CDS8 + cells are effectors of and cooperate with cellular immunity B lymphocytes responsible for antibody
production and therefore humoral immunity. Cescells are activated during an infection. These 2 cell types synthesize
cytokines having different roles. Rather, CD8 + are "killer" lymphocytes capable of destroying cells infected with
cytolysis and produce necrotizing cytokines, CD4 + instead produceinterferons and interleukins which are effector
cytokines of Thl responses (oriented towards cellular immunity) and Th2 (antibody-oriented). These cells are
responsible for both beneficial (pathogen removal) and deleterious effects(Immunopathologie). The role of cross-
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immunity with other coronaviruses (common cold viruses) has been raised in 2004 following the 2003 SARS-CoV-1
epidemic (13)In April 2020, in Berlin Braun et al., Looked for cellular reactivity to SARSCoV-2 in patients who
developed moderate or severe Covid-19. Only the epitopes (antigenic determinants) of the Spike protein were tested.
Only CD4 + cells were tested (not CD8 +).83% of patients had CD4 + reactive epitopes of the protein spike. Reactivity
crossed with common cold coronaviruses concerns spike epitopes different from the receiver binding domain. All
healthy donors (not infected with Covid-19) had antibodies against HCoV (common human coronavirus) (14).In
April 2020 Grifoni study the cellular response of young adults exposed to SARS-CoV-2 and having developed a
benign or moderate infection. The answer of theCD4 + and CD8 + cells are found in 100% and 70% of convalescents,
respectively. This reactivity is directed against all epitopes tested (which concern structural and non - structural and
proteins structural) and it is proportional to the assumed abundance of each protein in the cells infected. So reactivity
is not only directed against the Spike protein and its domain of binding to suspected virus receptors in target cells.
The reactivity of CD8 + is notominated by the protein spike. In most moderate Covid convalescents, the answer
immune was mostly Thl type with very little or no Th2 response (the Th2 response is susceptible; such as ADE
(antibody dependent enhancement), to give phenomena immuno pathologiques (14).

MATERIAL AND METHODS

All 61patiens who were consecutively tested for SARS-CoV-2 infection between 22 February and 1 December 2020
from Oncofort Hospital Bucharest. Patients were undergoing chemotherapy or radiation therapy .In all cases, the
viral infection was sought and confirmed using real-time PCR with reverse transcription and next-generation
sequencing. Patients with radiological or clinical diagnosis of COVID-19, without a positive RT-PCR test were not
included in this analysis. Patients with active cancer were defined as those with metastatic cancer, or on anticancer
treatment in any setting (curative, radical, adjuvant, or neoadjuvant chemotherapy or treated within radiotherapy.
Stages of tumour were divided into those into primary tumour localised, which were localised to organ and therefore
potentially resectable; primary tumour locally advanced, which had spread locally from the primary organ and was
not resectable; metastatic, when there has been distant spread (stage 1V).

RESULTS

Our study included 61 patients with active cancer who had documented SARS-CoV-2 infection presenting as
symptomatic and asymptomatic COVID-19 disease. Median age of the patients was 59 years, comorbidities were
common, including hypertension, diabetes, cardiovascular disease, and obesity (table 1). 18 (29,5%) patients were
listed as having no comorbidities, that had only cancer diagnosis. Approximately than half of the patients had
metastatic cancer. The commonest primary tumour sites (Table 2) was breast cancer, cervical cancer, pulmonary
cancer and colorectal cancer. In terms of the pattern of COVID-19 presentation, most patients presented with fever,
cough, or shortness of breath. However, diarrhoea, nausea and vomiting but only in one patient, ageusia, and
anosmia were also identified as presenting symptoms. A mild COVID-19 severity category was recorded in 90% of
patients, with patients not requiring hospital admission. 10% patients required oxygen, and only 4 patients received
intensive therapy unit. Of these 61patients, 3 died. Compared with the rest of the cancer cohort, patients who died
had 45, 61 and 69 years. The median value of limfocytes was 1,02/ mm3. Lymphopenia is defined as a circulating
lymphocyte count of less than 1500 / mm3 in adults. The statistical correlation between age and lymphocyte value
was -0.205883158, a weak and reverse cholera, resulting in the value of lymphocytes decreases with increasing age. In
general, the lowering of the immunoreactive threshold in the neoplastic patient affects the numerical balance of
lymphoid cells in the peripheral circulation, appearing deviations from the normal percentage values of different cell
sets and subsets, especially of T lymphocytes. Therefore, the determination of lymphocytes is useful in evaluating
patients with immune status affected by cancer, the values of the parameters obtained can be correlated, either with
the immunodepressive status given by the tumor, its stage of expansion and the consistency of the body's
immunoreactive means.
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DISCUSSIONS

The immune system is made up of a set of cellular and molecular effectors capable of recognizing and eliminating
both foreign pathogens and altered self cells.Cellular immunity (for common coronaviruses, SARS and MERS,
antibodiesvdisappear after 2 to 3 years, cellular immunity persists for 11 years (8).Indeed, the role of humoral
immunity has not been demonstrated in this cross-immunity. An April 2020 publication tests an isolated monoclonal
antibody in a patient survivor of 2003 SARS-Cov-1 and attempts to show cross-neutralization of SARS-CoV-20f 2019.
This monoclonal antibody is directed against the binding domain of the protein spike present on the surface of the
virus and characteristic of coronaviruses (14).

In this study, we focused on admission laboratory values of lymphocytes for cancer patients undergoing treatment.
Lymphopenia is defined as a circulating lymphocyte count of less than 150in adults. Lymphopenia can be global or
selective, affecting a particular lymphocyte population. The etiologic diagnosis should take into account age, context,
associated clincobiobiological manifestations, and received therapeutics. Adult lymphopenias may be schematically
related to: (1) production deficiency (zinc deficiency, corticosteroid therapy, primitive immune deficits...), (2) excess
catabolism (radiation therapy, chemotherapy, immunosuppressive treatments, HIV or systemic lupus, etc.), (3) a
change in lymphocyte distribution (viral infections, septic shock, extensive burns, hypersplenism, granulomatosis,
etc.), (4) multifactorial or unidentified etiologies (chronic renal failure , certain lymphoid hematological diseases,
solid tumor, ethnic causes, etc.)

Although persistent lymphocytopenia is associated with poor outcomes after diagnosis with sepsis in this study was
not seen to be associated with mortality or with severity of the disease. In general, the lowering of the
immunoreactive threshold in the neoplastic patient affects the numerical balance of lymphoid cells in the peripheral
circulation, appearing deviations from the normal percentage values. Immune status is affected by cancer, the values
of the parameters obtained can be correlated, either with the immunodepressive status given by the tumor, its stage
of expansion and the consistency of the body's immunoreactive means, or with the immunological status resulting
from the application of immunosuppressive treatments ( chemo-, radio- or immunotherapy) (15-16). Worldwide,
emphasis has been placed on vaccinating the population and especially patients diagnosed with cancer. Previous
studies indicated that lower mortality and morbidityrates from influenza observed in cancer patients receiving
influenza vaccination [17-19], suggesting an efficient immune response. In cancer patients undergoing treatment
seroconversion and seroprotection rates are expected to be lower than in the general population but notin patients
receiving immunotherapy [20-27].

CONCLUSIONS
Mortality from COVID-19 infection in cancer patients appears to be associated with comorbidities and lung damage

given by infection. The study did not show that cancer patients undergoing treatment are at an increased risk of
mortality from COVID-19 disease.
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Tabel 1 Comoridity of patients with cancer and COVID-19 disease

Comorbidity

Varicose veins lower right limb

Fibrillation, Hypertension, Grade IV Obesity

Hypertension gr. I, Type Il Diabetes, Carotid Syndrome, Cerebral Infarction Sequelae, Dyslipidemia

NYHA IV Congestive Heart Failure

Hereditary Thrombophilia

Probably Crumbous Thrombosis in the right common iliac vein

NA

NA

Exophthalmos, Hypopituitarism, Sinus Bradycardia, BAV gr |

Ureter reimplantation in the bladder + installation of bilateral JJ probe after HTAB

NA

NYHA class II-111 ICC, Nonobstructive Hypertrophic Cardiomyopathy with preserved LVEF, mild mitral
regurgitation, mild aortic regurgitation, Ascending aortic and aortic club ectasia

Acute myocardial infarction (2019), Hyperthyroidism

Acute renal failure

Operated right pleurisy (14.03.2019) - right thoracoscopy: evacuation 1200 ml serohematic pleural fluid, parietal
pleural biopsies, chemical pleurisy with talc; Recurrence of right pleurisy - ultrasound-guided evacuation
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puncture 400 ml sero-citrine (30.05.2019)

DZ type Il insulin requirement
Hypertension grad Il

NA

Hypertension grad Il
Hypertension grad |

NA

Hypertension gr |

NA

NA

Secondary Epilepsy

Diastolic dysfunction LS type altered relaxation, superimposable pulmonary hypertension,
NA

Type Il diabetes, high blood pressure, chronic hepatitis B.

HVS, artritareumatoida

Arterial hypertension std Il1, Diabetes, Arterial fibrillation, Obesity

Hypertension

Hypertension

Hypertension

Symptomatic epilepsy, Obesity
Hypertension, Cronic renal failure
NA

NA

NA

NA

NA

Hypertension

Arterial hypertension, Diabetes
Cerebral microangiopathy, Relapsed skin erysipelas

NA

Obesity gr |

HIV std A3 infection in treatment, Hypertension std Il, Bilateral M1 polyneuropathy, Sequelae stroke, Obesity gr |1
Hypertension

Arterial hypertension, Diabetes,Parkinson disease
Arterial hypertension, Diabetes

NA

NA

Arterial fibrillation

NA

Acute renal failure

Hypertension

NA

NA

Hypertension

Hypertension

Hypertension
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pe of treatment and stage

Type of cancer Type of treatment Stage

Glioblastoma RT-CHT NA

Breast cancer CHT cT4 ctN3 M1LYM, M1HEP

Brain cancer CHTRT NA

Breast cancer CHT-IO cT4 cN2 MO I1IB, ypT2 ypN1, MILYM, M1PLE, M10OSS

Breast cancer CHT-HT cT1 Cn2 MO A, ypT1miypNO/ ypTO (IHC)

Breast cancer CHT cT3 cN1 M1 OSS, M1PUL, MIMAR

Breast cancer NA cT1b cN1

Prostate cancer HT-10 cT2 cN1 M10OSS ,M1HEP in

Meningioma RT NA

Cervical cancer RT-CHT cT2a2 ctNO MO, stg I1A

Cervical cancer RT-CHT cT3 cN1 MO, stg I1IB

Prostate cancer RT scor Gleason 7 (4+3),

Cervical RT cT3a cNO MO, stg 1A

Melanoma CHT+ RT M10SS IV- M10SS, M1HEP, M1PUL, M1PER, M1ADR, M1LYM,
M10TH

Breast cancer RT,CHT+HT cT2 cN1 MO, stg IIB->progresie M1LYM, M1PLE

Prostate cancer RT, HT, 10 M10SS, M1LYM, stg IV

Colorectal cancer RT, 10, CHT pT3 pN2b M1PER, V1LONO

Cervical cancer RT-CHT cT2b cNO, stg 1IB

Pancreas cancer RT-CHT cT4 N2 M1HEP, M1PER

Breast cancer RT cT1lc(m) cN2a Mx- ypTO ypNO

Prostate cancer HT-1O cT4 cNO M10SS

Breast cancer CHT-IO cT4b ¢cN1 c M10SS, M1LYM, M1 SKY, M1PUL?

Breast cancer CHT- target therapy | ¢ T4d N2b M1IHEP M10SS M1LYM

Breast cancer Target terapy pT1lc pNO MO

Breast cancer PCT cT4 cN1 M1 PUL, M10OSS, M1 BRA

Melanoma Target terapy MI1LYM

Breast cancer PCT-Target terapy cT2, cN1 M10SS, M1HEP, M1PLE,M1PER,M10TH

Colorectal cancer

CHT

MI1LYM

Pulmonary cancer CHT pT2a Nx M1
Colorectal cancer CHT pT3N2aMx , M1 HEP, M1PUL
Colorectal cancer CHT-IO ypT3 N2b, MILYM, M1HEP
Colorectal cancer RT-CHT €T3 cN2 cMO0
Cervical cancer RT ¢ T3a cN1 MO (std I11A)
Brain cancer RT NA
Colorectal cancer RT-CHT cT3 cN1
Breast cancer NA € T2 cNx Mx
Cervical cancer CHT pT3a pNx pM1
Breast cancer cht cT4b N1 M1HEP , M10OSS
Breast cancer HT-CHT-10 cT2 cN1 M1
Breast cancer CHT NA
Renal cancer immunotherapy pT3a Nx M1
Colorectal cancer CHT pT3 pNO
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Breast cancer HT cT2 CN2, pTlc pNO pMx
Breast cancer CHT-HT ypT2 ypN2 M1HEP
Melanoma CHT pT4b pNx MO
Breast cancer HT-10 STADIUL IV T4 N1 M1OSS M1 LYM
Breast cancer CHT pT2 pNx M1PUL
Breast cancer RT yp T2 YpN1la
Coorectal cancer CHT M1HEP, M1LYM
1. Breast c.ancer RT CT4N1MO- rT2NOMx
2. Urothelial cancer
Breast cancer RT+ CHT+ IO CcT2NO
Prostate cancer RT,HT cT4N1
Ecrin carcinoma RT-CHT NA
Colorectal cancer RT-CHT pT3(m) pN2b (9/9 ggl), G3
Prostate cancer RT, HT, 10 CcT3N1M1- M10OSS, M1LYM, suspiciune M1HEP
Bazgcelular RT pT2 pNx R1
carcinoma
Penil cancer RT-CHT pT3,R0O
Pulmonary cancer CHT v
Pulmonary cancer RT v
Breast cancer RT 1B
EI%{EIJ‘
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ABSTRACT

Bicycle frame analysis has been considered for the present study with practical loads acting on the three
main junctions of the frame. Analysis has been carried out for different materials which are existing in
the present scenario. The variable Parameters in this study are the materials used i.e., Structural Steel,
Stainless Steel, Grey Cast Iron, Copper Alloy, Titanium Alloy, Aluminum Alloy. The Output parameters
are Displacement, Direct Stress, Combined Stress, Shear Force and Bending Moment. Analysis is carried
out using Finite Element Analysis Software ANSYS Workbench Module. After getting results, the Design
of Bicycle frame is done by considering Strength and also Economy point of View. Then the regression
Analysis taken into consideration for the best suitable Equation for all the materials involved in the study
and also involving the Correlation coefficient for the Output parameters.

Keywords: Bicycle Frame, materials, finite element analysis, Direct stress, Displacement, Strength.

INTRODUCTION

An edge is significant key segment of a bike structure, on this segment every single other frill like haggle bar are
mounted. The primary capacity of the casing is to move the delivered mechanical vitality by the rider to the back
wheel. In bike various kinds of burdens will be following up on the edge, to realize that heaps and qualities we need
to do some specific tasks or analyses on Analysis workbench. Essentially, outline is comprised of carbon and other
material. When an idea was chosen and sketch explicit structures that would use the idea settled on already. While
the precious stone structure is the center of most bikes assembled today, some casing developers are exploring
different avenues regarding new minor departure from this exemplary plan. For instance, some carbon-fiber outlines
are being made with oval tubing, making the bike increasingly streamlined. New full-suspension bicycles have
adjusted the precious stone plan to take into consideration a huge stun to be mounted on the seat stem.
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Bike outlines must be worked to deal with an assortment of burdens. To begin with, the casing needs to help itself
and different segments of the bike. These are viewed as static burdens. Furthermore, the casing should have the
option to deal with the cyclist's weight, the powers of accelerating and slowing down, and the impacts of the street's
surface. These are dynamic burdens; they are the most dangerous for a casing manufacturer since, as the name
suggests, they move and shift in force. A precious stone casing was chosen to be planned as it was the most essential
casing to be broke down. This ANSYS programming is utilized to perform different kinds of Structural, warm, Fluid
and Electromagnetic investigation and It likewise incorporates CAD availability, computerized fitting, and an
undertaking level update instrument.

Creative Mechanism Design Methodology

The methodology used in this paper consists of modeling the bicycle-frame in ANSYS workbench software only and
analyze the frame using ANSYS Software. we have to draw a sketch in 3D in Geometry part after giving all accurate
values we can go for modeling to get that sketch to be meshed as a finite element method.

Modelling and Analysis

Analysis Workbench Platform has been considered for the Analysis of 3Dimensional Bicycle Frame. For this 8 Nodes
and 12 Edges has been selected for the Modelling. Modelled Bicycle Frame is represented in the Figure 2. Meshing
has been done with coarse as an criterion and has become the statistics of Nodes: 1650 and Elements: 827. Finite
Element Model has been presented in the Figure 3. The Bicycle frame analysis has been carried out with
Forces(loads) on Joint of Peddle, front Joint, Back Joint. The applied loads has values of 540 N, 120 N, 80 N
respectively and is representing in Figure 4.

Design Requirements

Properties of Materials Used for Modelling

Generalization and Number Synthesis: After Assigning the loads and support conditions, then Bicycle Frame
analysis can be done and the Output Parameters for the consideration into regression analysis as Deformation, Direct
stress, Combined Bending Stress, Shear Force, Bending Moment. The above parameters will be compared in Bicycle
Frame for all the Materials considered. Then the regression analysis with Correlation Coefficient and degree of
Equation for the Parametric rise or fall will be determined.

Deformations
The Deformation is one of the output parameter in the analysis of Bicycle Frame. Figure 5 to 8 represents the
Deformation Figures for Different Materials.

Direct Stresses
The Stresses is one of the output parameter in the analysis of Bicycle Frame. Figure 9 to 12 represents the Stresses
Figures for Different Materials.

Combined Stresses

The combined Stresses is one of the output parameter in the analysis of Bicycle Frame. Figure 13 to 16 represents the
combined Stresses Figures for Different Materials.

Shear Force
The combined Stresses is one of the output parameter in the analysis of Bicycle Frame. Figure 17 to 20 represents the
combined Stresses Figures for Different Materials.

Bending Moment
The combined Stresses is one of the output parameter in the analysis of Bicycle Frame. Figure 21 to 24 represents the
combined Stresses Figures for Different Materials.
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Regression Analysis

The utilization of linear regression model is significant for the accompanying reasons:

a. Distinct — It helps in investigating the quality of the relationship between the result (subordinate variable) and
indicator factors

b. Modification — It changes for the impact of covariates or the confounders.

¢. Indicators — It helps in assessing the significant hazard factors that influence the reliant variable

d. Degree of forecast — It helps in examining the degree of progress in the free factor by one "unit" would influence
the reliant variable

e. Expectation — It helps in measuring the new cases.

Suppositions for Linear Regression

The basic suspicions for straight relapse are:

a. The estimations of autonomous variable "x" are set by the analyst

b. The free factor "x" ought to be estimated with no test blunder

¢. For each estimation of "x," there is a subpopulation of "y" factors that are ordinarily conveyed all over the Y-hub

d. The fluctuations of the subpopulations of "y" are homogeneous

e. The mean estimations of the subpopulations of "y" lie on a straight line, along these lines suggesting the
supposition that there exists a direct connection between the ward and the autonomous factors

f. All the estimations of "y" are free from one another, however subject to "x."

Coefficient of Determination, R?

The coefficient of assurance is the bit of the absolute variety in the reliant variable that can be clarified by variety in
the free variable(s). When R2 is + 1, there exists an ideal direct connection among x and y, i.e., 100% of the variety iny
is clarified by variety in x. At the point when it is 0< R2.

Regression Analysis of Deformation Plot

Figure 25 represents the Deformation plot for Different Materials in Bicycle Frame. Regression analysis has been
considered for finding out the Approximate Equation of the Stream Line. Hence to suit the equation for the
deformation plot, various trials like Exponential, Linear, Logarithmic, Polynomial, Power has been done

Linear Trend liney = 0.013 x +0.6734; R? =0.0076

Logarithmic Trend line y = 0.0751 In (x) + 0.6365; R? = 0.0319

Exponential Trend line y = 05774 e%%436%; R2 = 0.0402

Power Trend line y = 0.5546 e%1759%; R?2 =0.0822

Polynomial Trend line with degree 2, y = —0.0161 x2 + 0.1258 x + 0.523; R? = 0.0326

Polynomial Trend line with degree 3,y = 0.0467 x3 —0.5065x2 + 1.6064 x — 0.654 ; R? = 0.3967.

Polynomial Trend line with degree 4, y = —0.0525x* + 0.7821 x> — 4.0108x2 + 8.1196 x — 4.4359 ; R? = 0.9815.
Out of the Above Equations, it is clear that Polynomial Trend line with degree 4 suits for the deformation plot since
the regression coefficient value close to the 1(R?=0.9815).

Regression Analysis of Direct Stresses Plot

Figure 26 represents the Direct Stress plot for Different Materials in Bicycle Frame. Regression analysis has been
considered for finding out the Approximate Equation of the Stream Line. Hence to suit the equation for the Direct
Stress plot, various trials like Exponential, Linear, Logarithmic, Polynomial, Power has been done

Linear Trend liney = —7E — 06 x + 0.2151; R? = 0.4139

Logarithmic Trend liney = —2E — 05 In (x) + 0.2151; R? =0.331

Exponential Trend line y = 02151 e736-05%; R2 = 0.4139

Power Trend liney = 0.2151 ¢=%¢-05%; R2 =(0,3331

Polynomial Trend line with degree 2, y = 1E — 06 x? + 3E — 06 x + 0.2151; R?> = 0.4465

Polynomial Trend line with degree 3, y = 1E — 06 x3 — 2E — 05x2 + 4E — 05x —0.2151 ; R? = 0.4932.
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Polynomial Trend line with degree 4, y = 4E — 06x* — 5E — 05 x3 + 0.0002x2? — 0.0004x + 0.2154 ; R? = 0.9874.
Out of the Above Equations, it is clear that Polynomial Trend line with degree 4 suits for the Direct Stress plot since
the regression coefficient value close to the 1(R2=0.9874).

Regression Analysis of Combined Stresses Plot

Figure 27 represents the Combined Stress plot for Different Materials in Bicycle Frame. Regression analysis has been
considered for finding out the Approximate Equation of the Stream Line. Hence to suit the equation for the
Combined Stress plot, various trials like Exponential, Linear, Logarithmic, Polynomial, Power has been done

Linear Trend line y = 0.0003 x + 14.06; R? = 0.4084

Logarithmic Trend line y = 0.0007 In (x) + 14.06; R> = 0.4153

Exponential Trend line y = 14.06 e26-95%; R? = 0.4084

Power Trend line y = 14.06 e3¥-05%; R?2 = 0.4153

Polynomial Trend line with degree 2, y = —4E — 05 x2 + 0.0005 x + 14.06; R? = 0.4252

Polynomial Trend line with degree 3, y = —6E — 05 x3 + 0.0005x% — 0.0013 x + 14.061 ; R? = 0.4959.

Polynomial Trend line with degree 4, y = —0.00014x* + 0.0017 — 0.0078x% + 0.0142x + 14.052 ; R? = 0.9443.

Out of the Above Equations, it is clear that Polynomial Trend line with degree 4 suits for the Combined Stresses plot
since the regression coefficient value close to the 1(R2=0.9443).

Regression Analysis of Bending Moment Plot

Figure 28 represents the Bending Moment plot for Different Materials in Bicycle Frame. Regression analysis has been
considered for finding out the Approximate Equation of the Stream Line. Hence to suit the equation for the Bending
Moment plot, various trials like Exponential, Linear, Logarithmic, Polynomial, Power has been done

Linear Trend liney = —59.286 x + 79904; R? = 0.1063

Logarithmic Trend line y = —160.1In (x) + 79872; R? = 0.0973

Exponential Trend line y = 79905e~7-%4*; R2 = (0.1069

Power Trend line y = 79872 ¢7%002%; R2 =(0,0976

Polynomial Trend line with degree 2, y = —33.946 x2 + 178.34 x + 79588; R? = 0.1807

Polynomial Trend line with degree 3, y = —85.324 x3 + 861.96 x2 — 2526.4 x + 81738 ; R? = 0.9963.

Polynomial Trend line with degree 4, y = —4.1875x* — 26.699x3 + 582.59x2 — 2007.2x + 81436 ; R? =0.9988.

Out of the Above Equations, it is clear that Polynomial Trend line with degree 4 suits for the Bending Moment plot
since the regression coefficient value close to the 1(R2=0.9988).

Regression Analysis of Shear Force Plot

Regression analysis has been considered for finding out the Approximate Equation of the Stream Line. Hence to suit
the equation for the Shear Force plot, various trials like Exponential, Linear, Logarithmic, Polynomial, Power has
been done

Linear Trend liney = —0.0257 x + 235.65; R? = 0.2813

Logarithmic Trend line y = —0.058 In (x) + 235.63; R? = 0.1791

Exponential Trend line y = 235.65e~1E-04x, R2 = (2814

Power Trend line y = 235.63 2£704*; R2 =0,1792

Polynomial Trend line with degree 2, y = —0.0121 x2 + 0.0593 x + 235.54; R? = 0.4151

Polynomial Trend line with degree 3, y = 0.0056 x3 — 0.0705x2 + 0.2354 x + 235.4 ; R? = 0.4638.

Polynomial Trend line with degree 4, y = 0.0158x* — 0.2161x3 + 0.9858x2 — 1.7279x + 236.54 ; R? = 0.9653.

Out of the Above Equations, it is clear that Polynomial Trend line with degree 4 suits for the Shear Force plot since
the regression coefficient value close to the 1(R2=0.9653).
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CONCLUSIONS

After the analysis under the Load and Different Materials in a Bicycle Frame, study can be concluded that
among all the Materials, Structural Steel is the best as per the Strength and deformation point of view.

2. The order of priority for usage in Bicycle Frame is Structural Steel > Stainless Steel > Grey Cast Iron > Copper
Alloy > Titanium Alloy >Aluminum Alloy.

3. As per the Economy point of also Structural Steel is the best option. The order of Priority will be Same.

4. Regression Analysis of Deformation Plot: Polynomial Trendline with degree 4 over Correlation Coefficient
0.9815.

5. Regression Analysis of Direct Stress Plot: Polynomial Trendline with degree 4 over Correlation Coefficient
0.9874.

6. Regression Analysis of Combined Stress Plot: Polynomial Trendline with degree 4 over Correlation Coefficient
0.9443.

7. Regression Analysis of Shear Force Plot: Polynomial Trendline with degree 4 over Correlation Coefficient 0.9653.

8. Regression Analysis of Bending Moment Plot: Polynomial Trendline with degree 4 over Correlation Coefficient
0.9988.
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Table 1: Properties of Materials Used for Modelling:

Structural Steel:

Young’s Modulus : 2 E+11 Pa

Poission’s Ratio :0.3

Density :7850kg/m3

Tensile / Compressive Strength: 2.5 E+08 Pa
Tensile Ultimate Strength: 4.6 E+08 Pa

Stainless Steel:

Young’s Modulus : 1.93 E+11 Pa

Poission’s Ratio :0.31

Density :7750kg/m3

Tensile / Compressive Strength: 2.07 E+08 Pa
Tensile Ultimate Strength: 5.86 E+08 Pa

Titanium Alloy:

Young’s Modulus : 9.6 E+10 Pa

Poission’s Ratio :0.36

Density :4620kg/m?3

Tensile / Compressive Strength: 9.3 E+08 Pa
Tensile Ultimate Strength: 1.07 E+09 Pa

Gray Cast Iron:

Young’s Modulus : 1.1 E+11 Pa
Poission’s Ratio :0.28

Density :7200kg/m3

Tensile / Compressive Strength: 0 Pa
Tensile Ultimate Strength: 2.4 E+08 Pa

Copper Alloy:

Young’s Modulus : 1.1 E+11 Pa

Poission’s Ratio :0.34

Density :8300kg/m3

Tensile / Compressive Strength: 2.8 E+08 Pa
Tensile Ultimate Strength: 4.3 E+08 Pa

Aluminium Alloy:

Young’s Modulus : 7.1 E+10 Pa

Poission’s Ratio :0.34

Density :2770kg/m3

Tensile / Compressive Strength: 2.8 E+08 Pa
Tensile Ultimate Strength: 3.1 E+08 Pa

Table 2: Deformations in various Materials of Bicycle Frame

9l Deformation(mm) in different materials
nc; Nodes Structural Aluminium Grey cast Stainless Titanium Copper
steel alloy iron steel alloy alloy
01. 1 0.36266 1.0259 0.66249 0.37792 0.76019 0.66285
02. 2 0.16394 0.46291 0.29379 0.16446 0.33449 0.28962
03. 3 0.3713 1.0487 0.67564 0.38554 0.77643 0.67827
04. 4 0.17174 0.48438 0.31201 0.17766 0.35972 0.3127
05. 5 0.40784 1.1497 0.74075 0.42268 0.84969 0.74208
06. 6 0.40774 1.1419 0.73943 0.4185 0.84869 0.74223
07. 7 2.8655e-005 4.29e-004 1.53e-004 2.4596e-004 1.659e-004 1.433e-004
08. 8 2.8211e-004 4.84e-004 1.39e-003 2.4058e-004 1.055e-004 1.525e-004
Table 3: Direct Stresses in various Materials of Bicycle Frame
Maximum Direct Stresses(MPa) in different materials
Skno | Members | gyryctural | Aluminium | Grey cast Stainless Titanium Copper
steel alloy iron steel alloy alloy
01. 0.21512 0.2151 0.21513 0.21511 0.21507 0.21509
Table 4: Combined Stresses in various Materials of Bicycle Frame
Combined Stresses(MPa) in different materials
Skno | Members Structural Aluminium Grey cast Stainless Titanium Copper
steel alloy iron steel alloy alloy
01. 14.06 14.061 14.06 14,061 14.062 14.061
% T3
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Shear Force(N) in different materials

Skno | Members Structural Aluminium Grey cast Stainless Titanium Copper
steel alloy iron steel alloy alloy
01. 235.6 235.54 235.7 235.6 235.44 2355
Table 6: Bending Moment in various Materials of Bicycle Frame
Bending Moment(N-m) in different materials
Sk.no | Members Structural | Aluminium Grey cast Stainless Titanium Copper
steel alloy iron steel alloy alloy
01. 79979 79480 79581 79965 80002 79174
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Figure. 7. Deformation of Bicycle under Aluminium
alloy
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Figure. 9 Maximum direct stress under Structural
steel

Figure. 10 Maximum direct stress under Aluminium
alloy
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Figure. 11 Maximum direct stress under Titanium
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Figure. 13 Max combined stress under Grey cast iron
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Figure. 14 Max combined stress under Stainless steel
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Figure. 16 Max combined stress under Copper alloy

17 Max Shear force under Structural steel
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Figure. 19 Max Shear force under Titanium alloy
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Figure. 21 Max Bending Moment under Grey cast
iron

Figure. 20 Max Shear force under Copper alloy
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Figure. 22 Max Bending Moment under Stainless steel
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Figure. 23 Max Bending Moment under Titanium Figure. 24 Max Bending Moment under Copper alloy
alloy
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ABSTRACT

Here we are reporting the most recent updates on investigational medications successfully utilised in the treatment
of the sickness caused by the SARS-CoV-2 coronavirus, commonly known as COVID-19. There are currently no
therapeutic options available for coronavirus disease 2019 (COVID-19), a deadly infectious disease. The medications
now used to treat COVID-19 are frequently chosen and studied based on their efficacy in other diseases such as
influenza and AIDS, and their main targets have been identified as viral protease, host cell generated protease, viral
RNA polymerase, and the viral protein-host cell receptor interaction site. All documentary information, including
clinical trials, original research and reviews, the government's database, and treatment guidelines, was critically and
fully analysed in this article. Furthermore, by focusing on the body's defensive mechanism against viruses, it was
attempted to offer the most common and effective drugs and techniques, as well as suggest a viable treatment
method for COVID19. Among the three drugs compared here, remedesivir was considered as safest and with less
incidence of adverse events. Various clinical trials also indicated the better safety and efficacy of remedesivir than the
others.

Keywords: Anti virals, COVID-19, Therapeutic drugs, Remedisivir, Favipiravir, Lopinavir.

INTRODUCTION

The terrible outbreak of the COVID-19 (coronavirus disease 2019) pandemic around the world has swept the
healthcare system of every country. Most (if not all) are caught off guard, and there are not enough defense
mechanisms to control and control this pandemic [1]. Outbreaks of novel emerging infections, such as coronavirus
disease 2019 (COVID-19), present significant challenges to health professionals in terms of selecting effective
therapeutics/pharmacological therapies in a clinical setting with limited time for new medication development [2].
On March 11th, 2020, the World Health Organization declared COVID-19 a pandemic. As of May 1st, 2020, the
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disease had expanded to over 185 countries, with over 3,200,000 confirmed cases, over 230,000 confirmed deaths, and
over 1,000,000 total recoveries worldwide [3]. Mandatory isolations/quarantines have impacted the lives of hundreds
of millions of people. If SARS-CoV-2 spread and virulence are not suppressed, or successful therapies are not
created, this pandemic has the potential to overtake national healthcare systems and have significant implications for
the global economy [4]. Coronaviruses are named for the crown-like spikes on their back, and they are divided into
four groups: alpha, beta, gamma, and delta. SARS-CoV-2 is a 29,891-base positive-sense single-stranded RNA virus,
96% of its genome is identical to that of bat coronavirus, and its sequence identity with SARS-CoV is 79.6% [6].
SARS-CoV-2 encodes a spike S protein with a receptor binding domain (RBD) that binds to human angiotensin-
converting enzyme 2 (ACE2) and promotes membrane fusion and virus uptake through endocytosis in human cells
such as the lung. SARS-CoV-2, like other coronaviruses, takes over or hijacks the protein synthesis machinery in
human cells to synthesize viral proteins and assemble them for viral replication.6 Viruses, once within the human
body, cause a variety of positive and negative host responses, including autophagy, apoptosis, stress response, and
innate immunity [7]. Fortunately, the majority of SARS-CoV-2-infected people (more than 80%) are asymptomatic or
have minor symptoms, which is most likely attributable to the activation of the good response. These successful
responders will most likely stimulate the body's innate immune system by triggering antiviral defense mechanisms
such as natural killer cells and antiviral T cells, as well as inducing interferon production (IFN) [8-10].

Unfortunately, about 20% of SARS-CoV-2-infected adults, including the immunocompromised, elderly, and patients
with serious health issues such as cardiovascular and pulmonary problems, diabetics, hypertension, obesity, chronic
obstructive pulmonary disorder (or COPD, such as emphysema), pulmonary fibrosis, asthma, and interstitial lung
disease, will develop more serious illness. Acute respiratory failure syndrome (ARDS) and even death may result
from severe respiratory symptoms. It's worth noting that ARDS develops later in the course of the illness and is
followed by acute lung damage (ALI) [11]. SARS-CoV and MERS-CoV seem to have developed mechanisms to
attenuate or postpone IFN development, resulting in enhanced inflammatory host responses and significant lung
injury, according to a report. This abnormal host immune response, characterized by the release of strong
inflammatory cytokines, was discovered in SARS-CoV andMERS-CoV-infected patients and was linked to disease
severity and poor prognosis [12-13]. Excessive cytokine release caused by SARS-CoV-2 infection is linked to lung
tissue injury and COVID-19 pathogenesis [14]. This approximately 20% of patients with SARS-CoV-2 infection
having more serious disease is most likely due to genetics, epigenetics, and/or other causes, including a weakened
innate immune response to combat the virus. Reduced innate immune response to the virus, combined with
increased viral load, results in a cytokine storm, a strong inflammatory/oxidative stress response, and severe lung
damage as a result of ARDS. Although it is clear that COVID-19 patients' respiratory systems are severely impacted,
research suggests that other organ systems are also affected. SARS-CoV-2 can cause damage to other organs,
including the heart and brain, according to new research. Nearly 20% of COVID-19-positive hospitalized patients
show signs of cardiac injury. In addition, patients have documented neurologic complications, and SARS-CoV-2
infection has been discovered in the brainstems of humans and laboratory animals [11].

There is currently no specific therapeutic medications available to combat SARS-CoV-2. As a result, deciding the
alternative treatment regimens to prevent and cure the chronically ill COVID-19 patients remains a big obstacle.
Many scientific attempts are currently being made around the world to produce medicines to combat COVID 19.
Patients with COVID-19 have been treated with "repurposed” medications that have been approved by the FDA in
the United States for other uses before new medicinal drugs targeting SARS-CoV-2 become available. Early
diagnosis, prompt notification, isolation, and complementary treatments are all critical lines of defense against
COVID-19 infections in the absence of conclusive and specific treatment regimens. Patients of SARS-CoV-2 infection
are now treated mostly by repurposing available therapeutic medications and depending on symptomatic
conditions. Antibiotics, antiviral therapy, systemic corticosteroids, and anti-inflammatory medications are often used
in treatment regimens for ARDS, which is often accompanied by secondary infections. In addition to antiviral
interferers and antibiotics, COVID-19 has been treated with neuraminidase inhibitors, RNA synthesis inhibitors,
convalescent plasma, and conventional herbal medicines [15]. A variety of candidate drugs have been identified that
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may prevent SARS-CoV-2 infection and replication. Inhibitors of TMPRSS2 serine protease and inhibitors of
angiotensin-converting enzyme 2 are examples of such medicines (ACE2). Antiviral drugs such as the nucleotide
analogue remdesivir, HIV protease inhibitors lopinavir and ritonavir, broad-spectrum antiviral drugs arbidol and
favipiravir, and antiviral phytochemicals can restrict the spread of SARS-CoV-2 and COVID-19 pandemic morbidity
and mortality.

Remdesivir and ritonavir / lopinavir, which have recently been shown to target MERSCoV in mice and to suppress
Ebola virus RdRp and SARS-CoV-2 proteases in humans, are now being tested for therapeutic effectiveness in
COVID-19 patients in two international clinical trials (SOLIDARITY Trial and Discovery Trial) [16]. The current
review will concentrate on the efficacy of currently available COVID-19 medicines, as well as their methods of action,
pharmacokinetics, dosing, safety, and future prospects. Hence the study aims to provide the review of all the three
antiviral drugs (Remedesivir, Favipiravir, Lopinavir) in a nutshell for the readers for quick reference and easy to
remember the various aspects of these antiviral drugs in comparison base. This article will help all the heath care
fraternity and as well to the better understanding for a common man.

SEARCH METHODOLOGY

All documentary information was acquired from international databases such as Google Scholar, PubMed, Scopus,
Web of Science, and Science Direct for this paper, including clinical trials, original research, and reviews.In addition,
the government's databases and treatment standards were critically and completely examined.As a result, it was
attempted to offer the most common and effective drugs and tactics in order to suggest a viable COVID19 therapy
strategy that focused on the body's defensive system against viruses.

DISCUSSION
Drug Name REMDESIVIR FAVIPIRAVIR LOPINAVIR
Lopinavir isan HIV-1
broad-spectrum antiviral agent protease inhibitor that
against filoviruses (Ebola, is used to treat HIV-1
Marburg), coronaviruses (SARS- | A Pyrazinamide antiviral agent | infection in adults and
CoV, MERS-CoV, SARS-CoV-2), used in treatment for influenza; | children in conjunction
Indication paramyxoviruses (parainfluenza | A, B, Avian. (in treatment with other
type Il virus, Nipah virus, resistant cases). antiretroviral drugs (14
Hendra virus, measles, and Also used in Ebola virus, Lassa | days and older).
mumps virus), and Pnemoviridae | virus, and now COVID-19 For the treatment of
(respiratory syncytial virus) COVID-19, it is now
used in combination
with Ritonavir.
v' 100mg - single-dose vial for v' Tablets: 125mg v' Tablets: 200 mg
Dosage Form reconstitution. v' Tablets: 250 mg v' Tablets: 190 mg
v' 100 mg/20 mL (5mg/mL) v' Tablets: 500 mg v" Oral solution: 80
injection mg
Remdesivir is a phosphoramidite | Favipiravir is metabolized into Lopinavir, an inhibitor
prodrug of a monophosphate favipiravirribosyl triphosphate | of the HIV-1 protease,
nucleoside analog that inhibits (favipiravir RTP) by an prevents cleavage of
MOA viral RNA-dependent RNA intracellular enzyme. the Gag-Pol
polymerase (RARp) replication. Favipiravir RTP selectively polyprotein, resulting
Remdesivir is metabolized into inhibits RNA polymerase in the production of
pharmacologic active analog (RNA-dependent RNA immature, non-
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adenosine triphosphate, which
competes with ATP for
integration by the RdRp complex
into the nascent RNA chain,
resulting in RNA synthesis
termination and viral replication
limitation

Remdesivir showed potent
antiviral activity against SARS-
CoV-2 in human lung cells and
primary human airway epithelial
cultures in vitro. Remdesivir
inhibited SARS-CoV-2 replication
in a dose-dependent manner,
with a half-maximal effective
concentration.

polymerase) of the influenza
virus, preventing replication of
the influenza virus.

Effective against all types and
sub-types of human influenza
A, B, and C viruses in vitro,
showing a wide range of anti-
viral activity against various
influenza virus strains
including avian and swine
viruses.

favipiravir-RTP also shows a
positive effect on SARS CoV-2
by cytopathic effect which is
induced by the virus, reduction
in the number of viral RNA and
infectious particles

infectious viral
particles. Lopinavir is
rapidly degraded in
the human body by the
host proteases, hence
is given with ritonavir
(another protease
inhibitor) at a lower
dose, which helps
lopinavir remain active
for a longer time by
inhibiting the
metabolizing enzyme
cytochrome P450.

Drug Class

Novel Antiviral Drug; Nucleotide
Analogue

Viral RNA Polymerase Inhibitor

Viral protease inhibitor

Drug Target

Replicase polyprotein 1 ab

RNA dependent RNA
Polymerase Enzyme

Protease enzyme

Drug Effect

Inhibit viral replication

Inhibits the viral transcription
and replication

Inhibits the viral entry

Pharmacokinetics

Absorption

¢ rapidly absorbed,;

e peak plasma concentrations
achieved in 0.67-0.68 hours
(Tmax).

e Cmax - 2229 (19.2) ng/mL
AUCtau of 1585 (16.6) ng*h/L
was obtained after repeated
dosing

Distribution

e Bound to plasma proteins - 88-
93.6 %,
while its metabolites GS-
441524 and GS-704277 bind 2%
and 1%, respectively.

Metabolism

e Remdesivir undergoes
esterase-mediated hydrolysis
to a carboxylate form, then
cyclization to eject the
phenoxide moiety, and finally
hydrolysis of the cyclic
anhydride to yield the
observable alanine metabolite .

Absorption
e Bioavailability — 97.6%
e Mean Cmax-515 pg/mL
e AUC over a 12 hour dosing
interval — 55-59.1 ug-h/Ml

Distribution

e Bound to plasma proteins -
54%

e Favipiravir - 65% is bound
to serum albumin and 6.5%
is bound to al-acid
glycoprotein

e Volume of distribution — 15 -
20L

Metabolism

e Undergoes Hydroxylation.

e primarily by aldehyde
oxidase and to a lesser
extent by xanthine oxidase
to an inactive metabolite,
T705M1

Elimination
e Favipiravir's metabolites are

Absorption

e Cmax-98+37
png/mL 4 hours
after
administration

e AUCoveral?
hour dosing
interval - 92,6 +
36.7 pg=h/mL

e Inhumans, the
absolute
bioavailability of
lopinavir co-
formulated with
ritonavir has not
been determined.

e Nochange in the
absorption rate in
the presence of
food

Distribution

e Bound to plasma
proteins - 98-99%

e Lopinavir binds to
both alpha-1-acid
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The monophosphate form of
remdesivir is either
hydrolyzed again to yield the
bare nucleoside metabolite or
phosphorylated by cellular
kinases to yield the active
triphosphate form.

Elimination

e remdesivir is 74% eliminated
in the urine and 18%
eliminated in the feces. 49% of
the recovered dose is in the
form of the metabolite, and
10% is recovered as the
unmetabolized parent
compound. A small amount
(0.5%) of the GS-441524
metabolite is found in feces.

Half-life:- Remdesivir has an
elimination half-life of 1 hour
following a single 30-minute
intravenous infusion. The
nucleoside triphosphate
metabolite has a half-life of
approximately 20 hours in
humans

predominantly renally
cleared.

e Half-life—range from 2 to
5.5 hours

glycoprotein
(AAG) and
albumin

e Volume of
distribution — 0.16-
0.66L/kg

Metabolism

The liver cytochrome
P450 system, namely
the CYP3A isozyme, is
responsible for
extensive oxidative
metabolism.

Ritonavir is a powerful
CYP3A inhibitor that
has been proven to
activate metabolic
enzymes and, asa
result, its own
metabolism.

Elimination

In urine and faeces,
unchanged lopinavir
accounted for around
2.2 and 19.8% of the
given dose,
respectively.

Only about 3% of the
lopinavir dosage is
eliminated unaltered
in the urine after
numerous doses.

The apparent oral
clearance (CL/F) of
lopinavir is 5.98 + 5.75
L/hr (mean+ SD, n =
19). Half-life - 5-6 hrs

Adverse drug
reactons

Cardiovascular: Hypotension,
arrhythmias, and cardiac arrest
Pulmonary: Dyspnea, Acute
respiratory failure, acute
respiratory distress,
pneumothorax, pulmonary
embolism

Hematological: Anemia,
lymphopenia

Endocrine: Hyperglycemia

Cardiovascular: chest pain
Pulmonary: asthma, rhinitis,
nasopharynghitis
Hematological: increased WBC,
decreased reticulocyte count,
and increased monocytic count
Endocrine: hyperuricemia
Gastrointestinal: nausea,
vomiting, diarrhea, poor
appetite.

Gastrointestinal:Diarr
hea, nausea, vomiting
Pancreatitis, diarrhea

Cardiovascular: QT
prolongation

Endocrine:
hypercholesterolemia,
hypertriglyceridemia,
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Infectious: Pneumonia, septic
shock

Gastrointestinal: elevated lipase,
nausea, vomiting, diarrhea,
constipation, poor appetite,
gastroparesis, and lower Gl
bleeding

Hepatic: Hepatic manifestation
characterized by Grade 1-4
increase in serum transaminases
(ALT and/or AST) are the most
common adverse effects seen.
Other abnormalities include
hyperbilirubinemia

Renal and Metabolic: Acute
kidney injury or worsening of
underlying chronic kidney
disease, hypernatremia,
hypokalemia

Neurological: Headache,
lightheadedness

Skin: Rash, contact dermatitis,
pruritus

Hepatic: Hepatic injury,

increased levels of AST, ALT

and Gamma GTP

Renal and Metabolic: Acute
kidney injury or worsening of
underlying chronic kidney

disease, hypernatremia,
hypokalaemia

Skin: Rash, eczema, pruritus

Hepatic:Elevated liver
enzymes,
dyslipidemia, mild
hepatotoxicity

Others: asthenia,
headache and skin
rashes

Contraindications

Patients with alanine
aminotransferase (ALT)
levels >5-times upper limit of
normal or severe hepatic
dysfunction

Adult and pediatric patients
(>28 days old) with severe
renal impairment described
as eGFR< 30 ml/min
Neonates (at least 7 days to <
28 days old) with serum
creatinine >1 mg/dL

Contraindicated while using
these drugs: Pyrazinamide,
Acyclovir, Aminophenazone,

Apomorphine, Benzyl
penicillin, Chloroquine,
Digoxin, Doxorubicin,

Edoxaban, Fluorouracil,
NSAIDs, Hydrocortisone,

Hydroxychloroquine.

Contraindicated in patients
having history of uric acid
metabolism abnormalities.
Contraindicated in patients
with gout or history of gout.

Alfuzosin,
Dronedarone,
Colchicine, Rifampin,
Lurasidone,
Pimozide,
Dihydroergotamine,
ergotamine,
methylergonovine,
Cisapride,
Elbasvir/grazoprevir,
Lovastatin,
simvastatin,
Sildenafil, Triazolam

Special
Population

Pregnancy - The amount of
evidence is insufficient to
determine whether the treatment
is linked to a risk of serious birth
defects, abortion, or adverse
maternal or fetal outcomes.

Lactation - There are no reports
on remdesivir's involvement in
human milk, its effects on
breastfed infants, or its effects on

Pregnancy -Favipiravir mainly
causes early embryonic death
when studied in animals.

Recommendation of this

medication should be avoided

to pregnant women.

Paediatric - Safety and efficacy
have not been established in
pediatric patients (less than 18

years of age).

Pregnancy - safe to
use

Pediatric — data not
available under 14 yrs
of age
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milk quality.

Pediatric - The safety and

effectiveness for the treatment of
COVID-19 have been established
in pediatric patients 12 years and
older and weighing at least 40 kg

Geriatric - Patients above the age
of 65 do not need any dose
adjustments. In general, when
administering remdesivir and
monitoring elderly patients, extra
care should be exercised.

Renal Impairment - The
pharmacokinetics have not been
evaluated in patients with renal
impairment

Geriatric - Caution should be
exercised in the administration
and monitoring of favipiravir in
the elderly reflecting the greater
frequency of decreased renal
function and concomitant use of
other drugs.

Renal Impairment - The dosage
should be reduced in patients
with renal dysfunction. Acute
renal failure has developed in

Geriatric — use with
caution

patients with renal disease who
received larger than
recommended doses of
famciclovir.

Hepatic Impairment - The
pharmacokinetics have not been
evaluated in patients with hepatic
impairment

Hepatic Impairment — use with
caution

Hepatic impairment —
use with caution

NOTE: The informations mentioned in the table are obtained from the following sources
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/2147870rig1s000Ibl.pdf
https://go.drugbank.com/drugs/DB12466

https://www.pmda.go.jp/files/000210319.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/021251s052_021906s046lIbl.pdf

CLINICAL SAFETY AND EFFIACY

REMEDESIVIR

Remdesivir (GS-5734) is a nucleotide prodrug with broad antiviral action in vitro and therapeutic effectiveness in
nonhuman primate models of lethal Ebola virus and Nipah virus infection. Remdesivir prevents the replication of a
diverse variety of coronaviruses, including MERS-CoV, in human airway epithelial cells. It is being considered as a
possible drug candidate for repurposing against the COVID-19 based on existing awareness of its application in
SARS-CoV2 infection. Studies of efficiency in mice shows that when provided before the peak of virus replication,
remdesivir had therapeutic effectiveness against Severe Acute Respiratory Syndrome (SARS)-CoV and MERS-CoV in
Ceslc/ mice, which are defective in a secreted carboxylesterase responsible for the weak pharmacokinetics profile of
remdesivir in mice[17].

32499

[=]
0

4

=


http://www.tnsroindia.org.in
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/214787Orig1s000lbl.pdf
https://go.drugbank.com/drugs/DB12466
https://www.pmda.go.jp/files/000210319.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/021251s052_021906s046lbl.pdf

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS
Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

Eldhose Elias George et al.

Despite the existence of a viral proofreading exoribonuclease, in vitro experiments with mouse hepatitis virus
revealed that remdesivir prevents coronavirus replication by interfering with the viral polymerase [18]. The drug
demonstrated therapeutic and prophylactic effectiveness against both SARS and MERS coronaviruses in Rhesus
macaques, showing its ability to treat and prevent a variety of coronaviruses, including SARS CoV2 [17].

Despite the drug's failure to combat Ebola, preliminary findings from in vitro and in vivo preclinical trials, as well as
case reports, suggest that it is effective against SARS-CoV2. Remdesivir has recently been shown to block viral
infection in Vero E6 cells at low concentrations with a high selectivity index [19]. The drug also greatly decreased
lung viral titers in a Ceslc-knockout mouse model of SARS-CoV infection, though survival and lung pathology were
not improved [20]. In a 35-year-old COVID-19 patient in Washington, USA, treatment with intravenous remdesivir
on day 7 of hospital admission markedly increased the health situation by the next day [21]. Remdesivir has been
used in the clinical management of COVID-19 patients with a modified early warning score (MEWS) ranging from
less than 3 to more than 4 in Italy (200 mg every 12 hours as a loading dose, followed by 100 mg every 12 hours for 10
days by intravenous route) [22]. According to a recent survey, Clinical benefit was seen in 36 of 53 extreme COVID-
19 patients (68 %) in a cohort trial with the compassionate use of remdesivir [23].

Another research found that remdesivir was superior to placebo in reducing the time to recovery in adult COVID-19
patients hospitalized. By 14 days, mortality rates were 7.1 % with remdesivir and 11.9 % with placebo in 1059
participants, with 538 in the remdesivir group and 521 in the placebo group in the study, which was performed at 60
sites and 13 subsites in various parts of the world [24]. Another clinical trial of remdesivir in extreme COVID-19
patients without mechanical ventilation assistance found no substantial difference between the 5-day and 10-day
courses of remdesivir treatment by day 14. However, by day 14, 64 percent of patients in the 5-day group and 54
percent of patients in the 10-day group had improved clinically by 2 points or more on the ordinal scale out of 7-
point or more [25]. Remdesivir is a nucleotide analog that gets inserted into the virus's replicating genome after being
translated to its triphosphate form. The triphosphate forms compete with adenosine triphosphate (ATP) for the role
of RDRP substrate, and have been shown to be significantly more effective than ATP in terms of incorporation. Until
terminating the growing RNA chain, Remdesivir adds three more nucleotides. The extra three nucleotides can
prevent the inhibitor from being removed by viral 35" exonuclease operation, resulting in resistance not being
acquired [26].

FAVIPIRAVIR
Favipiravir is a potent nucleotide analogue that selectively inhibits the viral RNA-dependent RNA polymerase or
induces lethal mutagenesis when incorporated into viral RNA. Since SARS-CoV-2 has a genome sequence that is 75—
80% similar to SARS-CoV, the current drug favipiravir for SARS and MERS may be useful in the development of
COVID-19 therapeutics [27-28]. In a recent study, Cai and colleagues discovered that favipiravir had slightly
improved treatment effects on COVID-19 in terms of disease development and viral clearance rate. They compared
the effects of favipiravir vs Lopinavir/Ritonavir on COVID-19 therapy. They discovered that favipiravir was linked
to faster viral clearance and a higher rate of progress in chest imaging. In comparison to Lopinavir/Ritonavir, their
results indicated that favipiravir had slightly greater treatment effects on COVID-19 in terms of disease development
and viral clearance. Also in the experimental study, the side effects of FPV were rare and tolerable, and none of the
patients had to discontinue it [27]. Also, according to a research letter written by a group of Chinese researchers, they
used Vero E6 cells infected with SARS-CoV-2 at a multiplicity of infection (MOI) of 0.05 to study the efficacy of the
influenza antiviral favipiravir in vitro. And they found that favipiravir is efficient in limiting viral replication, with a
half-maximal effective concentration (EC50) of 61.88 pM [19]. Chen and coworkers [29], who published the findings
of a controlled, open-label clinical trial of Favipiravir and Umifenovir (UFV) for the care of COVID-19 adult patients,
affirm the clinical promise of Favipiravir in combating the emerging COVID-19 pandemic. And patients with
moderate Covid-19 infections who received Favipiravir had a higher clinical recovery rate at Day 7 than those who
received UFV, and FPV also increased the abeyance of cough and fever relief [29]. Favipiravir's side effects were also
moderate and manageable [29].
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While witnessing possible adverse effects after Favipiravir, it includes decreased red blood cell (RBC) production,
increased liver function parameters such as aspartate aminotransferase (AST), alkaline phosphatase (ALP), alanine
aminotransferase (ALT), and total bilirubin, as well as increased vacuolization in hepatocytes. Toxicity of the testes
has also been reported [30]. Since favipiravir is known to cause teratogenicity, it should be prevented in women who
are pregnant or think they are pregnant [30].

LOPINAVIR

In a recent clinical trial, lopinavir ritonavir treatment did not enhance the time to clinical improvement or the
mortality rate in 199 very ill patients with proven SARS-CoV2 infections and some patients were also reported
adverse effects like gastrointestinal disorders [31]. A 47-year-old patient who had failed to respond to
methylprednisolone and interferon therapy improved quickly after taking lopinavir and ritonavir pills [32]. Some
studies were published regarding the severe hepatic damage of the Lopinavir [33]. Diarrhea and gastrointestinal
disturbances are the most prevalent side effects of ritonavir/lopinavir. Minor side effects include elevated liver
enzymes, dyslipidemia, asthenia, headaches, and skin rashes [34-36].

CONCLUSION

The latest coronavirus outbreak poses a serious threat to human life. The entire globe must work together to provide
access to drugs and find a solution as quickly as possible. Despite massive attempts to stop SARS-CoV-2 from
spreading over the world, the high mortality and person-to-person transmission constitute a serious threat to global
public health. However, there is no definite treatment for the covid-19. However, there are a number of medications
that have received FDA approval for treatment of other disorders that might be utilized in the COVID-19 trial and
termed repurposed medications. Antivirals, antimalarials, ACEIls, ARBs, statins, and monoclonal antibodies are all
examples. Remdesivir, favipiravir, lopinavir-ritonavir combo, arbidol, and tocilizumab have demonstrated benefits
in several clinical studies based on compassionate usage to save the lives of COVID-19 patients; consequently, these
treatments could be a promising drug therapy against this lethal disease in the future. However, among the
comparative review among the three antiviral drugs used for the treatment of COVID-19, remedesivir was found to
more safer and effective than the others. SARS-CoV-2 is a virus with a lot of diversity that gets modified, therefore
new SARS-CoV-2 mutations are likely to appear at random times. As a result, most medications that target the
present SARS-CoV-2 strain may be ineffective against a mutant SARS-CoV-2 strain.To prepare for future outbreaks
involving mutants, there is an urgent need for the development of new broad-spectrum medications that target
conserved locations. Some medications, such as ivermectin and auranofin, are in the early stages of development for
use against COVID-19, and these medicines could be viable treatment agents in the future.
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ABSTRACT

Air flow is measured by the quantity of the fluid that passes through the pipe, duct or an open channel.
In the present experiment focus has been given on the flow velocity, volume flow rate, residual
calculation, pressure inside the orifice plate, determination of turbulence zone near the orifice and also to
calculate the Reynold’s no. of the flow in the orifice plate using ANSYS V18.2 fluent. Navier-Stocks
equations have been employed to describe the velocity, pressure and to determine the zone of Vena
contracta using CFD code of ANSYS for incompressible fluid. Later on this model is being validated by a
wind tunnel with a regulator plate inserted in it at a distance of 30cm from the inlet. This study helps in
better understanding of the effect of orifice or regulator on the air flow behavior in the wind tunnel and
in determination of the zone of vena contracta at the orifice point.

Keyword: Orifice meter, ANSYS, k-¢ turbulence model, vena-contracta, CFD, wind tunnel.

INTRODUCTION

The measurement of flow rate is important in many industrial applications including rocket propellant stages. It is
the determination of the quantity of the fluid that passes through the pipe, duct or an open channel. Flow can be
measured by measuring the velocity of fluid over a known area. The accurate measurement of a fluid is important to
obtain specific proportions as per process requirements. It is important to maintain a definite flow rate for maximum
efficiency and production. Flow can be measured through various instruments likeventuri meter, orifice Plate,
rotameter, pitot tube, flow nozzles, etc. Out of these orifice-meter is chosen for it’s least coefficient of discharge,
simplicity of it’s design,reliability (no moving parts),&low manufacturing cost[1].Generally, a conventional orifice
has a single circular opening made in the centre of the disc which is usually mounted inside a pipe line. It suffers
from high pressure drop due to lower discharge coefficient. This difficulty can be avoided by introducing a multi
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hole orifice flow meter. Combining Bernoulli & continuity equations & using pressure drop for mass flow estimation
the equation of mass flow rate can be expressed

Where, Bis the Contraction coefficient defined as the square root of orifice to duct cross-section area ratio.
Mathematically

=135 [2]

Equation (1)is valid only for the laminar flow of an incompressible, frictionless fluid in a horizontal channel. The
effect of ratio on mass transfer rate behind the orifice was numerically studied by [2] & [3]. CFD tools are generally
used in modeling& analyzing orifice meter[4-6]. Some studies have focused on obtaining the associated discharge
coefficient [7] & pressure drops [8]. The characteristic length & velocity scales in different regions of orifice flows
using PIV was studied by [9]. Tukimanet.al[10] used CFD to predict the flow features in the orifice flow meter & the
results are consistent with other published data. The objective of this experiment is to study an optimum air flow
velocity model in normal and modified conditions and ANSYS orifice model is validated by comparing with the
experimental data’s conducted at the wind tunnel.

Theoretical Approach

The Pitot-static tube is an instrument used for measurements of high velocity. It works on the principle of pressure
exerted by flowing air. It is not capable of measuring average velocity directly but measures the velocity at a given
point in the airway/duct. This instrument consists of two concentric tubes i.e inner & outer tube. The outer tube
measures the static head while the inner tube measures the total head. The total pressure tapping generally
measures the total pressure with reasonable accuracy. The static pressure tapping needs to be suitably
positioned on the outer tube to minimize the effect of interference created by the stem and the total pressure
tapping. The nose is designed so as to give least resistance to flow.

For velocity measurements, the two connections i.e., total and static pressure connections are attached to the
two limbs of a manometer which will read the velocity pressure, which is related to the total and static
pressures as

Where

P,=Velocity pressure in Pascal (pa)

P.=Total pressure in Pascal (pa)

P,=Static pressure in Pascal (pa)

The readings of velocity pressure, static pressure and total pressure are in mm which needs to be converted
into Pascal(R,).

By using the relation

P=0gh (Ps)

Where
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0 =Density of the liquid used in the manometer (kg/m3),

g = Acceleration due to gravity (9.81 m/s?)

h = Difference of the two limb readings of the manometer (m)

Now, the actual air velocity (V) is related to the velocity pressure (P,) as

Where
0 = Actual density of air (kg/m3)

Experimental Approach

In the present work, a Wind tunnel with a regulator pipe is used to conduct the experiment. After that 11 grids are
taken from upper point to the lower point. A pitot tube is inserted in between the fan and the regulator plate and the
bar is marked from 1 to 11 as accordingly. It has two ends which are connected to a Betz manometer to calculate the
pressure in water column. First the initial pressure of the wind tunnel is noted &then the pressure is measured by the
betz manometer. The Pitot Tube reading point is set at the top most point i.e. point no 1 and the reading of the Betz
Manometer is noted that is the water column height. Then the Pitot tube is lowered gradually one by one and its
reading is noted from the Betz Manometer. Each reading is taken two times so that we can get a average value and
the error percentage can be reduced. The formula for velocity factor is V= 4.25vh x 60. The same process is been
repeated with the Pitot tube inserted in between the regulator plate and outlet of the Wind Tunnel.

Governing equations &Modeling assumptions

CFD uses numerical methods and algorithms to solve and analyze fluid flow problems. Generally, it gives a
qualitative and quantitative prediction of fluid flow by means of mathematical modeling (partial differential
equations), numerical modeling (discretization and solution techniques) and software tools (solvers, pre-and post
processing utilities). It enables scientists and engineers to perform ‘numerical experiments’ (i.e. computer
simulations) in a ‘virtual flow laboratory’. The governing equations (continuity and momentum) with the
appropriate Reynolds stress closure need to be solved.For most CFD codes, the modeling of transitional flow is
usually not provided. But since most cases, the transitional flow only covers a small region of the total flow domain,
it could be neglected and still acceptable results could be obtained. In underground mine ventilation, most flow state
in mine openings are turbulent flow which can effectively disperse and remove contaminants in the workplaces. A
large variety of turbulence models have been developed to solve turbulent flow problems. In the present work, the
standard 1-¢ turbulence model is used as it is the most common model used in computational fluid dynamics (CFD)
to simulate mean flow characteristics for turbulent flow conditions. The flow of the fluid is assumed to be steady &
incompressible. Hence the governing equations in the present experiment are independent of time.

Continuity equation or conservation of mass:

op
S v A § ST 5
e [5]

Momentum equations or Newton’s second law:

a—'Ow(pv.v):—vp I VA Yo FU [6]

ot
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Problem specification

The model of the orifice is shown in figure 3 above. In this figure, the flow through an orifice meter with throat
diameter 5mm & length 2mm can be investigated through CFD simulations. The length of the upstream flow & total
length of the pipe are taken as 246 mm & 494 mm respectively. The inlet diameter of the pipe is 12.3 mm. The effect
of patched boundary conditions on the flow through the orifice can be avoided by using adequate length at the
upstream & downstream of the orifice plate. The upstream of the orifice plate is provided with fully developed
turbulent flow. The working fluid is air. The relative pressure drop between inlet & out let can be obtained by
assigning static pressure to the outlet pipe. The inlet velocity profile is assumed to be uniform. The pipe is modeled
as solid wall with no slip condition. The k-£€ model was chosen for the turbulence model and the numerical accuracy
was set to first order. All the discretized equations were solved in a segregated manner with the SIMPLE (Semi
Implicit Pressure Linked Equation) algorithm.

RESULTS AND DISCUSSIONS

The velocity contour plot & velocity vectors are shown in figure 4. From the figure it is found that the flow forms a
free flowing jet in the down stream fluid as the air flows from a narrowing orifice plate & the velocity is at its
maximum. The separation of boundary layer is seen at the downstream side of orifice plate where as turbulent &
wake region together with recirculation zones can be seen just the downstream of the orifice meter.

"Surface Integral Report"

Mass-Weighted Average

Velocity Magnitude (m/s)
inlet 1.85
interior-partbody 10.113476
orifice 0
outlet 1.411644
Net 10.087149

Pressure inside the tunnel can be calculated by using ANSYS which is shown in figure 5. Considering figure 5&
surface integral report the change in the pressure can only be seen at the inlet, the interior body and the outlet part.

"Surface Integral Report"
Mass-Weighted Average

Total Pressure (pascal)
inlet 24945382
interior-partbody 892.70003
orifice 0

outlet 0.87148827

Net 893.79812

the Reynolds No of the flow at the various sections of the tunnel is shown in figure 6. From the figure & surface
integral report it is found that the Reynolds Number reaches its highest value at the outlet of the regulator plate i.e.
60.
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"Surface Integral Report"

Mass-Weighted Average
Cell Reynolds Number

inlet 0.2248959
interior-partbody 4.7989897
orifice 0
outlet 1.6433612
Net 4.7869971

The turbulent kinetic energy model is shown in figure 7. From the figure, it is found that the velocity difference can
be seen at the outlet of the regulator plate where as in surface integral report it is in between inlet, outlet and the
interior body part

"Surface Integral Report"

Mass-Weighted Average

Turbulent Kinetic Energy (K) (m2/s2)
inlet 1
interior-partbody 40.907852
orifice 0
outlet 5.3617837
Net 40.790772

Central axial velocity profiles for experimental as well as computational with & without orifice are shown in figure 8
& 9 respectively. Their values are presented in table 1 &2 respectively. Considering both the figure it is found that
the velocity increases as the flow approaches the throat of the orifice meter, further it travels downstream of orifice
meter &reaches at it’'s maximum value. This point of maximum value is known as vena-contracta. Beyond this value
the velocity decreases. From the above experiment we can see that the average velocity of air through the regulator
plate that we got from the ANSYS figure is almost equal to the average velocity of air flow in the wind tunnel in both
inlet and outlet. Hence, the model which was established in this experiment get validated in terms inlet and outlet
velocities of both the mine gallery and wind tunnel.

CONCLUSION AND RECOMMENDATIONS

The experiment is done by putting a regulator plate inside the wind tunnel and the flow velocity test is done at
different heights measured by Betz Manometer. The experimental results agree well with the computational results
in terms of flow pattern & velocity profile. The location of vena-contracta was determined from CFD simulations.
The flow rate has been established at different sections of the orifice plate at different pressures. It is also concluded
that the CFD technique can be used as an alternative and cost effective tool towards replacement of experiments
required for estimating discharge coefficient, empirically. Further work to use orifice meter on different liquids and
gases at different beta ratios are to be carried out in future
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Table 1 The observations of Pitot tube between orifice plate and exhaust fan

Physical Model Numerical Model
Velocity (m/s) Velocity (m/s)
5.7 4.9
484 5.25
52 5.95
5.37 6.3
7.6 6.65

7.36 7

6.71 73
7.36 6.3
7.83 5.95
484 5.6
5.7 525

Table 2. The observations of Pitot tube between orifice plate and inlet

Physical Model Numerical Model
Velocity (m/s) Velocity (m/s)
1.34 6.28
2.32 941
9.96 3.16

23.08 1
23.47 34
17.77 60
5.54 33
-2.32 18
-1.34 -6.28
2.125 3.16
3 0.02

32509

[=] s:?%
m


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences

ﬁ www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

Ramesh Chandra Mohapatra

Fig. 1 Pitot Tube

Fig.2 Experimental set up of orifice mete
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ABSTRACT

The Randic type Lodeg index is a degree — based molecular structure descriptor, defined as

RLodeg (G): ZI?(du) In(dv)'

uveE(G

Where duand dv denotes the degree of the respective vertices. It's a computational paper which is having
the generalization of the Randic type Lodeg index of double graphs, subdivision graphs and
complements of some standard graphs.

Keywords : Randic type Lodeg index, double graphs, subdivision graphs, k-complement, K(i)-
complement. AMS Subject Classification: 05C50.

INTRODUCTION

Topological indices and spectral analysis are the popular topics in Graph Theory. There are different sorts of
topological indices such as degree-based topological indices, distance based topological indices etc., Topological
indices correlate certain physicochemical properties such as boiling point, stability, enthalpy of vaporization of
chemical compounds etc., These are oftenly used to study QSAR of pharmaceuticals to analyze their molecular
characteristics by numerical computation.

Randic type Lodeg index is one of the topological indices defined as follows[13]:

RLodeg (G): ZI?(du) In(dv)

uveE(G
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Representing a chemical structure in the form of graph is very easy and the graph obtained is known as the
molecular graph. {V1 Vo,V } represents the vertex set and m mentions the number of edges. The following
definitions are important for our next results.

Definition 1. The subdivision graph (S(G)I of a simple graph G is defined as the new graph obtained by adding an
extra vertex into each edge of G. The subdivision graphs have been studied in literature, [3].

Definition 2. For a graph G with vertex set V (G) = {vl,vz,---,vn}, we take an other copy of G with vertices

labeled by {Vl,v2 vV, } this time, where vi corresponds to vi for each i. If we connect vi to the neighbours of vi

for each I, we obtain a new graph called the double graph of G. It is denoted by D(G). [4]
In this paper we compute the Randic type Lodeg index for different graph structures.

RANDIC TYPE LODEG INDEX OF SOME STANDARD GRAPHS

Randic type Lodeg index is a degree based index, in this section we compute this index for some well known and
much studied graphs.

Theorem 1.
(n-3)In(n-3)f if G=P, forn>3
nQn(Z)]Z if G=C,
n(”—_1[|n(n—1)]2 if G=K,
Repa (G)= mn[In(m)in(n)] ifG=K,,
0 ifG=K,,,
n[In(2)F + 2n[In(2) In(2n)] ifG=F>
(n=[In3f° +(n-1Im3In(n -1)] if G=W,
(p+q-H[In(2)f +3In21n3 ifG=T,,

Proof. In path graph Pn, there are n — 3 edges between the vertices with degree 2 and two edges between the vertices
having degree 1 and 2. According to the definition of Randic type Lodeg index,

Riogeg (P) = (n=3)(In(n=3)In(n - 3))+2(In1 In 2))

=(n-3)[In(n-3)]

The same proof technique can be used to other graph structures.
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RANDIC TYPE LODEG INDEX OF DOUBLE GRAPHS

Theorem 2.
(16n—32)In 2 if G=P,,n>3,
4[In 2] ifG=P,n=2
Rioue (D(G)) = an[in 4T if G=C,
2n(n-1)[In(2n-2)J if G=K,
4n-Yin(2n-2)[In2] fG=K,,,

Proof. We prove the theorem for Double graph of Path Pn. The same proof methods can be used for other graphs. In
this graph structure, eight edges are there between the vertices of degree 2 and 4. Also it has 4n — 12 edges between
the vertices of degree 4 each. Proof follows by the definition of Randic type Lodeg index.

RANDIC TYPE LODEG INDEX OF SUBDIVISION GRAPHS

Theorem 3.
(2n—4)in 2] if G=P,
2n[In 2J° ifG=C
Rooss [(5(G))]= n
o (S(G))] 2mn([In 2Jinm+Inn] ifG=K,,

[2(p+a)-4In2]* +3In2]In3] ifG=T,,

Proof. Subdivision graph of complete bipartite graph will have 2mn edges. There will be mn edges between the
vertices with degree 2 and n, remaining mn edges exist between the vertices with degree 2 and m. thus apply the
definition of the index, one can get the desired result. Same proof method can be.

RANDIC TYPE LODEG INDEX OF GRAPHENE

Graphene is an important chemical structure which will be used for different purposes in industries. The structure is
the honey comb lattice formed by carbon atoms. ??. Here we compute the Randic type Lodeg index of the grapheme.

Theorem 4.
Randic type Lodeg index of grapheme with x rows of benzene rings such thaty benzene rings are placed in each row
is given by

Ryoce, (graphene) = {(X +4)In2)* +(2x+ 4y —4)In2)In3)+ (3xy — 2y — x —1)(In 3)°

6(In 2)° + (4y - 4)In 2)(In 3)+ (y ~1)In 3)° @

Proof. The molecular graph of Graphene is having x rows and y benzene rings in each row, x + 4 edges between the
vertices of degree 2 each in addition to 2x + 4y — 4 edges between the vertices of degree 2 and 3. Also there are 3xy —
2y — x — 1 edges between the vertices of common degree 3. Thus

32514

[=]
0

4

=


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

Prakashaet al.

Case -1. Randic type Lodeg index of grapheme for X #1 is
RLoceg (raphene) = (x+4) (IN2)* +(2x+ 4y — 4)In 2)(In 3)+ (3xy — 2y — x —1)In 3)*.

Case-2. When x = 1,6 edges between the vertices with degree 2 each, 4y — 4 edges between the vertices of degrees 2
and 3andy - 1 edges between the vertices of degree 3 each. Thus,

R0 (graphene) =6(In 2)° + (4y — 4)(In 2)(In 3)+ (y —1)In 3)* .

REFERENCES

1. Hosamani, S.M., Lokesh, V., Cangul, I.N., Devendraiah, K.M., On Certain Topological Indices of the Derived
Graphs of Subdivision Graphs, Turkic World of Mathematical Sciences, Journal of Applied Engineering
Mathematics, 6(2)(2016), 324-332.

2. Lokesha, V., Shetty, SB., Ranjini, P.S., Cangul, I.LN., Computing ABC, GA, Randic and Zagreb Indices,
Enlightments of Pure and Applied Mathematics (EPAM), 1(1), 2015, 17-28.

3. Ranjini, P.S., Lokesha, V., Cangul, I.N., On the Zagreb indices of the line graphs of the subdivision graphs, Appl.
Math. Comput., 218(2011), 699-702.

4. Ranjini, P.S., Rajan, M.A., Lokesha, V., On Zagreb Indices of the Subdivision Graphs, Int. J. of Math. Sci. & Eng.
Appns (WMSEA), 4(2010), 221-228.

5. R. Rajendra, Rajendra P.SK.Reddy, Tosha-Degree of an Edge in a Graph, Southeast Asian Bulletin of
Mathematics 45(1):105-117.

6. R.RAjendra, Ismail naci Cangul, P.S.K.Reddy., Stress Indices of Graphs, Advanced Studies in Contemporary
Mathematics (Kyungshang) 31(2):163-173.

7. G.Sridhara, M.R.Rajesh Kanna, and R.S.Indumathi, Comp[uitation of Topological Indices of Graphene, Journal of
Nanomaterials Volume 2015, Article ID 969348.

8. Togan, M,, Yurttas, A., Cangul, I.N.,Zagreb and multiplicative Zagreb indices of r-subdivision graphs of double
graphs (preprint).

9. Togan, M., Yurttas, A., Cangul, I.N., Some formuylae and inequalities on several Zagreb indices of r-subdivision
graphs, Enlightments of Pure and Applied Mathematics (EPAM), 1(1), 2015, 29-45.

10. Togan, M., Yurttas, A., Cangul, I.N., All versions of Zagreb indices and coindices of subdivision graphs of certain
graph types, Advanced Studies in Contemporary Mathematics, 26(1) (2016), 227-236.

11. Yurttas, A., Togan, M., Cangul, I.N., Zagreb indices and multiplicative Zagreb indices of subdivision graphs of
double graphs, Advanced Studies in Contemporary Mathematics, 26(3) (2016)(, 407-416.

12. D.Vuki cevic, M.Ga s perov, Bond Additive Modeling 1 Adriatic Indices, Croat. Chem. Acta, (2010), 83, 243-260.

32515

[=] g}%
m


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

RESEARCH ARTICLE

IPSEC-Based Virtual Private Network

T. Sheela* and G. Suresh Kumar2

1Associate Professor, Electronics and Communication Engineering Department, Vinayaka Mission’s
Kirupananda Variyar Engineering College, Vinayaka Mission’s Research Foundation (Deemed to be
University), Salem, Tamil Nadu, India.

2Assistant Professor, Electronics and Communication Engineering Department Vinayaka

Mission’s Kirupananda Variyar Engineering College, Vinayaka Mission’s Research Foundation (Deemed
to be University), Salem, Tamil Nadu, India

Received: 01 Jun 2021 Revised: 16 Jun 2021 Accepted: 28 Jun 2021

*Address for Correspondence

T. Sheela

1Associate Professor,

Electronics and Communication Engineering Department,

Vinayaka Mission’s Kirupananda Variyar Engineering College,
Vinayaka Mission’s Research Foundation (Deemed to be University),
Salem, Tamil Nadu, India.

@ (MEE)| This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License
(CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

Tunneling for mobile devices IPSec allows end users to securely access information on their or network
(for example, an intranet) over a public network such as the Internet. A VPN using IPSec is a connection
that has the appearance of a dedicated link and many of the benefits of one, but it is built over a shared
network. Data packets are sent through a public routed network, such as the Internet or another publicly
accessible network, in a private tunnel that simulates a point-to-point link, using a technique known as
"tunnelling.” This method allows network traffic from multiple sources to pass through the same
infrastructure through separate tunnels.VPN with IPSec allows us to save money and be more flexible on
the Internet while still protecting our confidential business data. Two machines can be linked securely
using IPSec, which is known as the Road Warrior Configuration. This is accomplished by the use of
Transport mode. The operating system used for this may be Windows or Linux. Two subnets can be
connected securely using VPN, which is known as Subnet-to-Subnet Configuration. Packets are
encrypted only between two subnets/clients in this situation, but not between Routers. Tunnel Mode is
used to do this.VPN Server also uses firewalling to filter unwanted packets through the organization's
network. It's also used to prevent people on the network from accessing websites.

Keywords: Virtual Private Networks, Mobile Tunnelling, Shared Networks, Security.
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INTRODUCTION

Enterprise networks are no longer limited to local or even interoffice connections. They now link consumers,
partners, and remote users around the Internet. Virtual Private Networks (VPNSs) are crucial in this situation. They
allow you to take advantage of the Internet's cost-cutting and versatility while still safeguarding your confidential
business data. VPN solutions provide robust protections for your expanded network, as well as the versatility and
manageability that long-term expansion necessitates. One or more of these solutions may be appropriate for your
business, depending on your needs and plans.

Analyze the System

Remote access is becoming more and more popular in the workplace. It allows you to increase efficiency and
maintain competitiveness in a highly competitive market world that has already gone "electronic." ”. Remote access
is a business "must" that allows for further connectivity and interaction. It gives mobile workers and remote users
access to essential information at any time and from any location. It also allows businesses to collaborate efficiently
with contractors and consultants, as well as clients, associates, and suppliers, beyond their own employees.
Traditionally, remote access has been achieved using leased line dial-up methods. While successful, this approach is
typically hampered by slow transmission speeds and high network costs, making it difficult to provide the service
levels your customers need to conduct business efficiently.

As a result, when a user connects to a remote server to access his account and transfer data over the internet, his
secret password and sensitive data can be exposed to other internet users (those attempting to hack) through Man-in-
the-middle, ips poofing, and network monitoring.

Proposedsystem

A Virtual Private Network (VPN) allows end users to access information on their corporate network (e.g., an
Intranet) in a secure manner over a public network infrastructure such as the Internet. A virtual private network
(VPN) is a connection that has the appearance and many of the benefits of a dedicated connection but operates over a
public network. Data packets are sent through a public routed network using a technique known as "tunnelling." in a
private "tunnel” that simulates a point-to-point link, such as the Internet or another publicly accessible network This
method allows network traffic from multiple sources to pass through the same infrastructure through separate
tunnels.

VPN solutions provide robust protections for your expanded network, as well as the versatility and manageability
that long-term expansion necessitates. One or more of these solutions may be appropriate for your business,
depending on your needs and plans. The most important advantage of all, however, is that VPNs enable businesses
to concentrate on their core business goals rather than managing corporate networks. The value of remote access has
shifted dramatically. Remote access is no longer an executive toy or an IT luxury; it is now critical to business
operations. However, as the size of remote access deployments has grown, as has the demand for connectivity, the
cost of owning and maintaining conventional remote access technology has skyrocketed. This is mostly due to the
telephone system's high long-distance costs. VPN will be a standard component in the future of remote access to
overcome these competing demands and pressures. As the technology matures and service providers provide cost-
effective data access, VPN implementation can accelerate.

Snap Shots
configuration Of Ipsec. Conf File In Vpnl
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System Performance

IPsec is incredibly versatile, since it works at the network layer, and it can be used to encrypt virtually any form of
Internet traffic. However, there are two applications that are extremely popular: By encrypting all contact between
the sites, a Virtual Private Network, or VPN, enables multiple sites to communicate safely over an insecure
Internet."Road Warriors" connect to the office from their homes or, in some cases, from a hotel. Vendors are flocking
to the applications because they provide ample opportunity. IPSec is mainly used to support these applications and
is integrated into routers, firewall components, and major operating systems. We support both of those applications,
as well as a number of lesser-known IPSec applications, but we also have our own: The ability to set up Opens wan
gateways such that any two of them can encrypt to each other and will do so as packets pass between them is known
as opportunistic encryption.

Future Improvement

The project's potential growth would require it to be improved in the following ways:
1. Toincrease the VPN Server's computing power;

2. To configure DNS and WEB using Shell Script coding rather than configuring.

3. To make security policy modification easy, even a layman may specify it.

RESULTS AND DISCUSSION

When the only communication between two networks is via a third network that they do not trust, a VPN allows
them to communicate safely. Between each of the interacting networks and the untrusted network, a security
gateway machine is placed. The gateway machines encrypt and decrypt packets entering and exiting the untrusted
network, forming a safe tunnel across it. If the cryptography is good, the implementation is cautious, and the
gateway administration is professional, the tunnel's protection can be fairly trusted. The two networks then act as if
they were one big private network, with some of the connections being encrypted tunnels via untrusted networks.
VPNs are frequently more complicated. One company can have fifty branch offices, as well as suppliers and
customers, with whom it must securely communicate. Another company could have 5,000 stores or 50,000 POS
terminals. The Internet does not have to be the untrusted network. Regardless, when two departments try to interact
privately with each other on a corporate or institutional network, problems occur. The administrative benefit of
many VPN configurations is that large portions of them are static. Most of the machines' IP addresses are known to
you. More importantly, you are certain that they will not abandon you. This makes certain administrative tasks
easier. In the event that the addresses do change, proceed to the next segment.

CONCLUSION

Virtual Private Network (VPN) technology can be used in both small and large businesses to secure network
communication over a public network (the Internet) and save money on phone bills. Virtual private networks
(VPNs) that are industry-standard are ushering in the next wave of network access. According to most estimates,
internet-based VPNs would be widely adopted because they provide significant cost savings and new market
opportunities for both businesses and NSPs. Many of these advantages can be obtained by quickly forming new
forms of mutually beneficial business partnerships. Corporations are combining VPNs with their existing remote
access solutions to optimise the benefits. As a result, the company now has an integrated remote access solution that
lowers total costs by lowering long-distance charges. As the technology matures and service providers provide cost-
effective data access, VPN implementation can accelerate.
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config setup
interfaces="ipsecO=eth0"

conn net-to-net
1eft=100.0.0.1
leftsubnet=10.0.0.0/8
leftnexthop=100.0.0.2
right=200.0.0.2
rightsubnet=172.16.0.0/16
rightnexthop=200.0.0.1
# To authorize this connection, but not actually start it,
# at startup, uncomment this.
authby=secret
auto=start

conn road
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leftnexthop=100.0.0.2
right=0.0.0.0
rightsubnet=
rightnexthop=
# To authorize this connection, but not actually start it,
# at startup, uncomment this.
authby=secret
auto=add

#Disable Opportunistic Encryption

include /etc/ipsec.d/examples/no_oe.conf

Fig. 3. Configuration Of Ipsec. Conf File In VVpnl
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ABSTRACT

In all metro cities noise, is one of the biggest pollutants, but the risk is often ignored in spite of many
health problems linked with it. Unplanned urbanization, industrialization coupled with a tremendous
increase in vehicular volume leading to an increasing trend in sound level exceeding the ambient
standards over Hyderabad. In the present study, we have evaluated and analysed the monthly mean
sound levels of last five years from 2016 to 2020, monitored at 11 different locations of the city. The study
reveals that commercial zones are highly exposed to noise pollution followed by industrial, residential
and sensitive zones. It was also observed that five year mean values of sound levels at all locations except
at Jeedimetla and Gaddapotharam exceed the permissible limits both at day and night hours. The
statistical overview of sound level discloses that there is a considerable difference in day-time and night-
time sound levels across all the stations. To quantify the significance difference of the means, a two-
sample t test analysis with 95% confidence level for day-time and night-time shows that noise exposure
level differs significantly with p < 0.05 across all zones. The results show an instrumental contribution
with a statistical approach to the policy makers to implement certain measures to control the noise
pollution in the city.

Keywords: Sound levels, noise, traffic, day-time, night-time.

INTRODUCTION

In urban environment, the most undesirable sound which interferes our day-to-day life is noise. Over the two
decades, exposure to the noise pollution was increasing rapidly due to the population growth. The sources for noise
are numerous in number like vehicles, rails, industries, air, neighbourhood and recreational commotion. The World
Health Organisation [WHO] published that noise pollution is ranked second among the series of environmental
stressors on public health in Europe [1]. Specifically, road traffic is considered to be the major source of noise in the
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urban environment which leads to non-auditory effects of traffic noise such as annoyance and sleep disturbance [2].
The noise value levels show variable intensities in urban areas like residential, commercial, sensitive and industrial
zones. Reference [3] reported that commercial areas have high noise levels, followed by industrial and residential in
the capital city of India, Delhi. The impact of noise pollution was observed to be more in the morning and afternoon
hours with variable intensity values [4]. Night-time noise exposure leads to a serious impact on long term health
issues such as cardiovascular disease, obesity and diabetes [5-7]. All these investigations have clearly shown the
adverse effects of noise pollution. In consideration of these effects, the Central Pollution Control Board (CPCB),
India, developed a National Ambient Noise Monitoring Network Programme, which includes the installation of
noise monitoring stations all over India. This programme was initiated in the phase wise over 7 metropolitan cities
that include Bangalore, Chennai, Delhi and Hyderabad. Hyderabad, the capital city of Telangana State is located at
17.37 °N, 74.48 °E and lies on hilly terrain in the southern part of India. The city is spread over 650 sq. km with a
population of 10,269,000. It was subjected to a persistent increase in urbanisation and industrialisation activities.
Hyderabad has been recording a steady growth in the number of vehicles over the years. As per the statistics,
number of vehicles in Hyderabad before 2011 is around 4 million and the figure now shot up to 10 million. The noise
monitoring stations are installed in the city areas like residential, commercial, industrial and sensitive zones. In order
to assess the impact of noise pollution, very few studies were carried out over this city of Hyderabad. In view of the
above, the main objective of this paper is to provide a statistical analysis over the variations of noise pollution levels
during day and night hours in these zones of Hyderabad. This study will facilitate for better understanding of noise
pollution in the city for preventing and/or taking necessary corrective measures.

METHODOLOGY

As stated earlier, Real Ambient Noise Monitoring of Hyderabad has been carried out at 11 locations. At each station
the data was recorded instantly on the daily basis using sophisticated equipment and thereby processed and
disseminated monthly mean values in its website. This study is based on the mean data collected from the website
of Telangana State Pollution Control Board (TSPCB) for five years from Jan 2016 to Dec 2020. These monitoring
stations provide day (6 AM to 10 PM) and night (10 PM to 6 AM) noise levels over Hyderabad that includes five
commercial zones, two industrial zones, two residential zones and two sensitive zones. Few data gaps are filled with
linear interpolation. The details of the monitoring stations are depicted in Table 1. To study the noise pollution
generated by various sources CPCB has set standards for noise pollution (regulation and control) rules, 2000 for
different categories of areas, separately for day-time and night-time, listed in Table 2.In this study, two-sample t-test
was used to analyse parametric noise levels for each station between day and night hours. The test statistic is given
by

—_ Xy
T - \/% 1)
where ‘s’ is the pooled sample standard deviation and ‘n’ and ‘m’ are the numbers of observations in the ‘x’ and ‘y’
samples. The test was made with significance of 95 % confidence interval for the true difference in mean.

RESULTS

A statistical overview of sound levels

The average value of sound level over 11 stations in Hyderabad for day and night hours during the study period
with their standard values was depicted in Table 3. It was observed that during the day-time and night-time, the five
year mean values were exceeding the prescribed standard values across all the stations, except for JIDM and GPM. At
these two sites the mean value meets the ambient noise standards. Overall, the sound level ranges between 56.8
dB(A)and 72.3 dB(A) with mean value of 66.42 dB(A) for day-time whereas 54.26 dB(A)and 70.60 dB(A) with mean
value of 63.40 dB(A) for night-time in the city of Hyderabad. The mean sound level in the city was found to be high
~3 dB(A) in day hours when compared to night hours. The frequency of occurrence of monthly mean sound levels at
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each station during the day and night times are shown in Table 4. A majority of occurrences during day-time were
found to be in between 56 - 65 dB(A) and 66 - 75 dB(A), rarely crossing 75dB(A). Similarly, during night-time
majority of occurrences were observed to be in the same range as in day-time, except at ZOO, where the majority
levels fall in the range 46 — 55 dB(A). The frequency distribution of sound levels for all the stations during the study
period is depicted in the Figure 1. The frequency of occurrence in the night-time sound levels was well in
comparison with day-time. It was observed that the frequency distribution of sound levels during the day-time and
night-time are well above the standard values for commercial places (66 - 75 dB(A)) like ABD, INTU, PAR, RCP,
SAN. Similarly, the residential zones like JBH, TAR were also recorded the highest values for day-time and night-
time which are much higher than the standard values. This indicates that, due to dense population, heavy traffic and
commercial activities leads to high values of sound level over commercial and residential zones. Particularly during
nigh-time, the high values of sound level result in the disturbance of sleep in the residential zone. Out of all 11
stations, 100% exceedance was observed in 9 stations during day and night times.

Further, in this study boxplot was used as a standardized way to display the distribution of data. The graphical
representation of noise level for different stations during day-time and night-time over the study period was
depicted in Figure 2. The central box comprises values of 25 (Q:) and 75 (Qs) percentiles, and whiskers show the
range of value falling within 1.5 times of inter-quantile range beyond the box. The solid line within the box
represents the median value. The outliers defined as data points beyond the inner fence are represented with ‘+’
symbol. The Figure shows clearly that the median values of sound level during night-time are less than day-time at
all stations. These levels were found to be high at five commercial sites (ABD, JNTU, PAR, RCP and SAN), followed
by industrial JDM, GPM), residential (JBH and TAR) and sensitive (ZOO and GCB) areas. In general, more outliers
are observed at commercial sites than compared to other stations, except ZOO. This indicates that, a large variation
of sound levels was observed at commercial sites. In our study period, median values of sound level for day-time
and night-time were found to be same at PAR, JDM and GPM. Residents staying and passengers crossing
commercial sites are exposed to a high level noise, especially during day-time. At these sites, apart from traffic
noise, other invasive noise source that includes loud speaker, hawking and human conversation may contribute to
environmental noise pollution. The low population density (sensitive) areas have low irritation responses due to this
noise. The station wise statistical values of ambient noise levels for day and night-time, are tabulated in Table 5. The
median value of sound levels were observed to be high at Abids (73 (dB(A)) during day-time and found to be as high
as 72dB(A) at PAR during night-time. The levels are found to be minimum at ZOO both during day (56.00dB(A))
and night (52.17 dB(A)) time. High standard deviations during night-time compared to day-time across all stations,
except at PAR indicates a large deviation of sound level. At PAR, the deviation was almost same during day-time
and night-time.

Yearly trends of ambient sound level

The monthly data of each year were averaged on yearly basis, both for day-time and night-time and the results for all
the stations are shown in Figure 3.Close examination of data reveals that sound levels at ABD, JNTU and SAN have
shown an overall decreasing trend both for day-time and night-time in the last five years. At TAR, a clear increase of
sound level around 3dB(A) and 5dB(A) was observed in the years 2019 and 2020 during day-time and night-time
respectively. At ZOO, the sound levels shows a decreasing trend from 2016 to 2019, but suddenly shoots up in 2020
during day-time. Whereas, during night-time sound levels were found to be almost same from 2016 to 2019 and rises
in 2020. There is no much variation of yearly averaged sound level at JBH, JDM, GPM and GCB both during day
and night time.

Monthly trends of ambient sound level

In order to study zone wise trends of sound level, the available data of day-time and night-time for all the stations
were averaged falling under respective zones as listed in Table 1. Later, the data was averaged month wise of all
years (2016 to 2020), for all zones to study the monthly trends of sound levels during day-time and night-time and
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the results are depicted in Figure 4. The monthly variations of day-time and night-time sound levels for industrial
zone were well within the ambient noise standards. The monthly mean values of day-time and night-time sound
level in all zones except industrial zone are well above the ambient standards. Close examination of the above results
reveals that the difference of sound levels was much higher during night-time (~ 10 dB(A))when compared with day-
time difference (~ 5 dB(A)). The day - night sound levels have not shown any clear monthly variation in residential
and commercial zones, while slight variations were observed in industrial and sensitive zones. These observations of
sound level, in the last five years, shows that the commercial, residential and sensitive zones require immediate noise
control measures.

Day-time and Night-time difference in ambient sound level

To understand more effectively about the impact of sound levels for day and night hours the difference in sound
levels of day-time and night-time were calculated and are depicted in figure 5as bar graph for different zones. It was
observed that the difference in day-time and night-time sound levels show high in the commercial zone, followed by
residential, sensitive and industrial zones. Surprisingly, the industrial zone is not showing much variation in the
values of day-time and night-time sound levels. This indicates that the noise contributed by the industries was same
in day-time and night-time and they are very much within the limits of standard values. The difference in day and
night sound levels (Lo — Ln) for the past five years shows a difference of 4.07 dB (A) for commercial, 3.79 dB(A) for
residential, 3.42 dB(A) for sensitive and 2.23 dB(A) for industrial.

Two sample t-test analysis of sound level data

The results of two sample t-test analyses on the difference of day-time and night-time sound level is depicted, station
wise and zone wise in Table 6. The result of hypothesis test shows that the Boolean value (H value) is zero for PAR
and GPM indicating that the hypothesis of equality is accepted for these two stations whereas, the test value is one
for the remaining stations. Hence out of eleven stations, nine are having the samples where the hypothesis of
equality is rejected. Further, the analysis shows a significant difference (p < 0.05) in day-time and night-time sound
levels across all the stations except PAR and GPM where there is no significant difference (p > 0.05). This indicates
that the means of day and night time sound levels have significant difference at all stations except PAR and GPM.
Further, two sample t-test analysis was performed zone wise and the result shows a significant difference between
day-time and night-time sound levels with Boolean value (H value) one and p < 0.05. Hence the hypothesis of
equality is rejected and the means of day-time and night-time sound levels show significant difference across all
zones.

DISCUSSION

To evaluate the impact of sound level on a target individual, the measurements of sound level over 11 stations in the
city were used to assess the impact. The above result gave some important findings and the possible reasons of
annoyance with the existing noise environment. It has been observed that the mean values of sound levels for the
study period was exceeding ambient noise standards. Out of 11 sample stations, five are under commercial zone
which are busy areas in Hyderabad city. Within these commercial zones, ABD was found to record maximum sound
level during day hours followed by PAR, SAN, JNTU and RCP. The high noise intensity was associated with heavy
movement traffic and high population density during day hours. The significant difference of sound level between
day-time and night-time was observed to be more in commercial zone indicating low night-time activities.
Surprisingly, at PAR, there is no difference between day-time and night-time sound level as it is the busiest location
surrounded by many commercial buildings, malls, hotels, hospitals, railway station and bus stations. Minimum
sound level recorded in these commercial zones also exceeds the ambient noise standard, which clearly indicates that
the rising noise level has a serious effect on the health of citizens leading to various problems like irritation, trauma,
dizziness, and cardio vascular problems. Noise exposure among different zones and their persistent effect on health
problems was studied by many researchers [8-10].
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General life, household activity, sound coming from construction works, shouting of hawkers, children play, etc., are
some of the sources of noise in residential zones. Both JBH and TAR are highly populated areas in Hyderabad. As
per the statistical figures in 2020, the population density at TAR is 17705 people per km? with total population 40779.
Whereas, at JBH the population density was recorded as 11,071 people per km2 with total population 1,48,869. Out
of two residential stations TAR shows higher sound level when compared with JBH. Reference [11] reported that,
noise levels in the residential area were exceeding the prescribed limits. Year to year variation of sound level, both at
day and night times was much higher at TAR when compared with JBH. Automobiles especially three and two
wheelers’ movement at TAR may also be the main reason for high values of sound level at TAR. Reference [12]
reported that the noise levels in residential and commercial zones is almost 1.5 times more than CPCB standards.
Reference [13] found levels in commercial and silent zones of Visakhapatnam are slightly higher than the prescribed
limits of ambient air quality noise standards. Stress related illness, diseases such as cancer, kidney failure, mental
retardation, hearing failure or complete deafness are the main health hazards experienced by industrial workers due
to high sound levels in industrial zones. In our present study, even though sound levels at JDM and GPM are within
the limits of ambient standards, long exposure to these levels may result the above health problems. Another
observation related to these industrial zones is the less difference (~ 2.25 dB(A)) between day and night sound levels
when compared to other zones. This indicates that the source of sound levels is same for both day-time and night-
time.

As per the noise pollution (regulation and control) rules 2000, an area not less than 100 metres around religious
places, courts, educational institutions and hospitals were stated as silence zones. Interestingly, the sensitive zones,
namely ZOO and GCB also breach the noise levels in the area. Reference [14] reported that the day-time and night-
time noise levels in the silence zones were above the ambient standards. The key reason for this is, sensitive areas
are becoming the hub for commercial activity coupled with vehicular traffic as a result the demarcation laid down
between sensitive and other zones is slowly fading. The Zoo Park is one of the most iconic tourist places in
Hyderabad. Among sensitive areas, ZOO recorded higher sound level than permissible noise levels, especially
during night hours. The biggest prevailing source of night-time noise level at ZOO is from heavy vehicles with an
indiscriminate usage of horns as it is one of the major routes to enter the city from NH7. In recent years, GCB, one of
the sensitive areas became an IT hub and many software companies established their offices in and around GCB. In
addition to this many business establishments, malls are also started in this area. An increase in population, vehicles,
and construction of high range buildings are some of the factors for an increased intensity of sound level at GCB. On
the other hand, the statistical two sample t-test analysis reveals that there was a significant difference (p < 0.05) in
sound level during day-time and night-time over the study period. This indicates a continuous increase of vehicular
volume at road junctions or busy roads, commercial centres and high-density residential area were major
contributors to high intensity of sound levels.

CONCLUSIONS

In our present study, five years of monthly mean sound level data (2016 to 2020), downloaded from TSPCB website
over Hyderabad was analysed and the results are reported in this paper. The annual and monthly means of day-
time and night-time sound levels observed during the study period exceeded the permissible ambient noise
standards at almost all sample stations. The measured sound levels vary with different characteristics of the location
like heavy traffic volume, vehicle horns, unmuffled vehicles, etc., are the reason for high mean value of sound level
(70.33 dB(A) (67.56 dB(A))) during day-time (night-time) at commercial zones, respectively. In residential zones, the
high sound levels (61.89 dB(A), (58.2 dB(A))) during day-time and night-time respectively, may be due to the
coupled effect of traffic volume, commercial activity and high-density population. Interestingly, selective sensitive
locations are also record high noise levels due to fading of demarcation between sensitive and other zones. A
statistical analysis shows that the noise exposure levels are differs significantly (p < 0.05) during day-time and night-
time across all zones. This shows a risk of excess noise exposure among the people staying in Hyderabad, which
may lead to many health issues such as noise — induced hearing impairment and psychological effects like
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susceptibility to irritation, sleeping disturbance, especially among the people residing near commercial, residential
and sensitive areas where the mean sound level exceeds much higher than standard values.

RECOMMENDATIONS

In view of high intensity of sound level over Hyderabad, the present study recommends various evocative measures.
Different techniques and tools were to be used to control the noise pollution in different zones. For example, rubber
sealing or noise dampers are to be used to reduce the noise produced by machines in industries. Preventive and
control measures like usage of ear plugs and mufflers are required to the industrial workers. Noise sensors help to
reduce sound level in residential and sensitive areas thereby provide protection against adverse effects of noise.
Graphic display boards are to be installed in sensitive areas like hospitals, schools and religious places, for bringing
awareness to the public. The use of noise absorbing materials in the construction of buildings in commercial zones
needs to be encouraged. Suitable noise reduction measures like installation of noise barriers especially near schools,
hospitals and religious places, excessive tree plantation, monitoring and control of loudspeakers, generators sets, etc.
should be taken to control the noise over Hyderabad. Proper planning and design are essential to control the noise
due to traffic. Smooth flow of traffic causes less noise than stop and go traffic. Regular and thorough maintenance of
vehicles helps to avoid noise pollution. Implementation of staggered times of schools, offices etc. can reduce the
traffic in peak hours so that noise pollution can be reduced to some extent. Sharing of transport (Vehicle pooling) and
using public transportation instead of using private vehicles also reduces the vehicular volume thereby reduces the
noise. In residential zones, stringent implementation of vegetation around houses and communities is highly
recommended. Policy makers and stakeholders can play an important role in formulating and enforcing stringent
rules and to create awareness among the general public about risk and complications of high noise exposure. To
conclude, the loss of hearing due to noise exposure is irreversible. So, there is need to involve the community, stake
holders and policy makers to effectively reduce the magnitude of the noise problem worldwide.
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Table 1. Details of monitoring stations in Hyderabad
S.No. | Station Name Category Latitude Longitude
1. Abids (ABD) Commercial zone 17923'27.42" N 78°28' 25.59" E
2. Sanathnagar (SAN) Commercial zone 17925'27.77" N 78%27'3.74" E
3. Jeedimetla (JDM) Industrial zone 17°30'44.12" N 78°28'10.43"E
4, Z00 (ZO0) Sensitive zone 17922'8.44" N 78°28'17.42" E
5. Jubilee Hills (JBH) Residential zone 17926'22.08" N 78°23'58.28" E
6. Tarnaka (TAR) Residential zone 17925'43.57" N 780°32'15.83"E
7. Gaddapotharam (GPM) Industrial zone 17936'4.1" N 78°22'19.8" E
8. Gachibowli (GCB) Sensitive zone 17927'36.1" N 78°20'3.3"E
9. Paradise (PAR) Commercial zone 17926'36.7" N 78°29'15.9" E
10. JNTU, Kukatpally (JNTU) Commercial zone 17929'45.3" N 78°23'39" E
11 R C Puram (RCP) Commercial zone 17°30" 30" N 78°18' E

Table 2.Ambient standard values of noise level

Category of area / zone Limitin dB(A) Leq
Day-time | Night-time
Residential 55 45
Commercial 65 55
Industrial 75 70
Sensitive 50 40

Table3.Comparison of mean sound levels (2016-2020) with ambient noise standards

Station | BH | TAR | ABD | INTU | PAR | RCP | SAN | ibM | GPM | zoO | GCB
Day-time
Standard | 55 55 65 65 65 65 65 75 75 50 50
Mean 6052 | 6327 | 7235 | 69.83 | 7034 | 69.12 | 7003 | 6774 | 6897 | 56.80 | 6165
Night-time
Standard | 45 45 55 55 55 55 55 70 70 40 40
Mean 5672 | 59.68 | 69.08 | 6697 | 70.16 | 6633 | 6526 | 6490 | 6752 | 5396 | 56.87
Note: All values arein Leq dB (A)
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Table 4. The frequency of occurrence of monthly mean sound level data for five years across all stations

Station | 3BH | TAR | ABD [ INTU | PAR | RCP | SAN | ibM | GPM | zoo | GCB
Day-time
Standard 55 55 65 65 65 65 65 75 75 50 50
<45 0 0 0 0 0 0 0 0 0 3 0
46-55 0 0 0 0 0 0 0 0 15 0
56-65 59 38 1 1 3 0 2 11 10 37 53
66-75 1 15 50 59 19 36 48 47 45 5 7
>75 0 0 1 0 3 0 1 1 0 0
Night-time
Standard 45 45 55 55 55 55 55 70 70 40 40
<45 0 0 0 0 0 0 0 0 0 1 0
46-55 15 15 1 0 2 0 0 4 1 43 26
56-65 45 24 3 3 1 2 21 24 17 11 30
66-75 0 13 53 50 30 35 23 32 38 5
>75 0 0 0 0 1 0 0 0 2 0 1
Note: All values are in Leq dB (A)
Table 5. Station wise statistical values for day and night time
Parameter Median Min. Max. Std. Q1 Q3
STATION DT NT DT NT DT NT DT NT DT NT DT NT
JBH 60.62 | 5644 | 55.00 | 4500 | 68.39 | 63.14 | 1.79 | 250 | 59.40 | 55.41 | 61.09 | 58.00
TAR 62.00 | 58.50 | 55.00 | 45.00 | 7391 | 7257 | 401 | 594 | 60.00 | 55.00 | 66.10 | 65.00
ABD 7300 | 6999 | 5942 | 52.09 | 77.00 | 7400 | 261 | 424 | 7231 | 69.00 | 7340 | 71.04
INTU 70.00 | 6701 | 62.87 | 55.00 | 7250 | 69.77 | 1.52 | 2.13 | 69.00 | 66.84 | 71.00 | 68.00
PAR 72.00 | 72,00 | 52.00 | 50.00 | 79.67 | 75.08 | 6.02 | 5.89 | 68.03 | 6833 | 73.00 | 73.01
RCP 69.00 | 66.79 | 65.00 | 55.00 | 70.37 | 68.13 | 0.97 | 2.04 | 69.00 | 66.00 | 70.00 | 67.00
SAN 7025 | 6574 | 61.15 | 56.90 | 77.00 | 7500 | 231 | 2.77 | 6887 | 6454 | 7100 | 66.61
JDM 68.00 | 66.87 | 49.00 | 48.00 | 78.00 | 75.00 | 486 | 5.74 | 66.00 | 61.00 | 71.00 | 69.01
GPM 69.00 | 69.05 | 60.00 | 53.00 | 75.00 | 76.70 | 349 | 4.81 | 66.70 | 64.16 | 72.00 | 70.80
ydele) 56.00 | 52.17 | 42.19 | 37.00 | 69.93 | 69.30 | 467 | 6.05 | 5500 | 51.00 | 58.00 | 55.17
GCB 6100 | 56.70 | 50.00 | 40.00 | 70.00 | 78.06 | 331 | 554 | 59.95 | 53.09 | 63.83 | 59.28

Note: All values are in Leq dB (A); DT - Day-time and NT - Night-time

Tables 6. Two sample t-test analysis of sound level data

Parameter | H | p-value | Cl limits | t stats
Station Wise
JBH 1.00 0.00 301 459 9.57
TAR 1.00 0.00 1.65 5.52 3.68
ABD 1.00 0.00 1.92 461 4.81
IJNTU 1.00 0.00 219 3.53 8.44
PAR 0.00 0.91 -2.90 3.26 0.12
RCP 1.00 0.00 2.05 353 753
SAN 1.00 0.00 377 577 9.47
JDM 1.00 0.00 0.93 4.77 293
GPM 0.00 0.07 -0.12 3.03 1.83
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Z00 1.00 0.00 0.88 479 2.88
GCB 1.00 0.00 3.12 6.42 5.73
Zone Wise
Residential 1.00 0.00 2,64 476 6.86
Commercial 1.00 0.00 2.28 355 9.02
Industrial 1.00 0.00 0.88 341 3.34
Sensitive 1.00 0.00 244 517 5.49
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Fig 1. Frequency distribution of sound levels for all the station during the study period for day-time
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ABSTRACT

COVID-19 pandemic is affecting societies and economies at their core. The impact of the pandemic will
vary from country to country, it will most likely increase poverty and inequalities at a global scale. The
objectives of this study are to (i) determine the net income of sweet potato + Alfonso mulberry tree
variety as affected by the different sweet potato varieties; (ii) determine the net income of sweet potato +
Alfonso mulberry tree variety as affected by the different fertilizers; & (iii) determine the net income of
sweet potato and Alfonso mulberry tree variety as affected by the interaction effect of sweet potato
varieties and different fertilizers. This study was laid out in a 4 x 4 following the split plot RCBD factorial
design replicated three times. The following factors were tested: main plot (V1 — Seven Flores, V2 — Seri
Kenya, Vs — Immitlog and Vs - Violeta) and subplot (Fo — No fertilizer application, F1 — RR 100% chicken
compost, F2 — RR 100% urea and Fs — 50% RR chicken compost + 50% Urea). Result of this study revealed
that the net income of intercropping schemes between sweet potato & Alfonso mulberry tree variety as
affected by sweet potato varieties was highly significant highest in treatment Immitlog sweet potato
Variety + Alfonso mulberry trees variety with 184,181.29 pesos per hectare but comparable to the net
income of Seven Flores sweet potato variety + Alfonso mulberry trees variety ranked second with 137,
881.71 pesos per hectare. On the other hand, effect of different fertilizers to the net income of sweet
potato variety and Alfonso mulberry trees variety revealed highly significant highest to the plants
applied with % RR chicken compost and %2 RR N with 159,198.00 pesos per hectare but comparable to
plants applied with 100% RR Urea alone that ranked second with 128,643. 00 pesos net income per
hectare. However, there was no significant effect on the interaction between sweet potato varieties and
different fertilizers to the net income of sweet potato + Alfonso mulberry tree variety intercropping
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schemes. This study concluded that intercropping of sweet potato varieties and Alfonso mulberry tree
with the application of fertilizers is a good intercropping scheme that can help to increase the income of
the farmer’s particularly in rural areas and consequently alleviate poverty. And recommended that if the
concern of the farmers is to get higher income intercropping of Immitlog sweet potato variety, Seven
Flores sweet potato variety + Alfonso mulberry tree variety applied with 50% RR Chicken Compost
(3t/ha) + 50% urea (60+0+0 kg/ha) and or applied with 100% urea (60+0+0 kg/ha) are the best
intercropping schemes. Conduct related study with the use of other sweet potato varieties and fertilizers.

Keywords: Covid 19, Economic Analysis, Agroforestry, Sweet potato Varieties, Different Fertilizers,
Alfonso Mulberry Tree Variety & Intercropping.

INTRODUCTION

CQOVID-19 crisis has disrupted our lives in a manner unprecedented in modern times, more than low-income
working families with children. Unemployment has spiked sharply, and families have experienced income losses &
increasing their economic hardship. Compounding this loss of income, widespread physical school closings have
meant that millions of children have lost access to subsidized school meals that play a key role in helping families
with children meet their basic food needs. Food insecurity is a measure that indicates a household has experienced
limited access to adequate food due to a lack of money and other resources. A recent survey that specifically asked
whether children in a household were not eating enough because the family could not afford enough food found that
17% of mothers reported that their children were experiencing food insecurity. Food insecurity was predicted to hit
its lowest point of 10.1% in March 2020 & 0.6 percentage points lower than the 2018 average .The food insecurity rate
from the April 2020 COVID Impact Survey is 22.8% and is more than double the predicted level for March 2020
(Schanzenbach and Pitts, 2020).

Moreover, UN (2020) reported that COVID-19 pandemic is far more than a health crisis: it is affecting societies and
economies at their core. While the impact of the pandemic will vary from country to country, it will most likely
increase poverty and inequalities at a global scale, making achievement of SDGs even more urgent. Without urgent
socio-economic responses, global suffering will escalate, jeopardizing lives and livelihoods for years to come.
Immediate development responses in this crisis must be undertaken with an eye to the future. Development
trajectories in the long-term will be affected by the choices countries make now and the support they receive.
Anislag, (2019) mentioned that to improve the livelihood and nutrition status of the people of the Philippines and
the world as well, the viable agricultural solution to this problem is to adopt the practice of agroforestry systems.
Because Agroforestry is the combination of agriculture and forestry practices within a farming system. It involves
the combination of trees and crops that increase the environmental and economic value of land while sustaining food
security. Among the agroforestry systems that would be an effective tool to solve land degradation, poverty and
malnutrition is intercropping. Intercropping is a sustainable practice to increase diversity and productivity in the
farming system. High value agricultural crops like sweet potato and trees like mulberry applied with different
fertilization strategies is an efficient intercropping system (Anislag, et al., 2020).

This study would encourage the farmers all over the world to promote intercropping of sweet potato varieties and
Alfonso mulberry tree variety as high value Agroforestry crops while community quarantine is implemented
because this farming system helps to increase their daily incomes, maintain good health condition and food
sufficiency for survival while pandemic is still go on. Ghosh et al., (2017) mentioned that mulberry leaf is solely used
for feeding and rearing the silkworm, Bombyxmori for the production of silk yarn. It is estimated that mulberry silk
contributes around 90% of the total global raw silk production and it is a very attractive economic activity mostly to
the rural people. In addition to the utilization of mulberry leaves as silkworm feed, it is also used for many other
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purposes such as the fruit. Mulberry fruit due to its high nutritive value and delicious taste is getting importance as
valuable foodstuff. The mulberry bark and wood are also useful for the manufacturing of paper and sports goods
items. Popescu&Matei, (2013) concluded that production of mulberry trees has a positive effect leading to an
increased profitability. Moreover, Belen et al., (2018) revealed that sweet potato provides strategic opportunities to
improve nutrition and rural incomes in several countries and regions affected by micronutrient deficiencies. All in
all, growers are not too afraid, because sweet potatoes are recording increasing demand worldwide (Mulderi, 2016).

Domestic measures to maintain adequate levels of domestic production and farmers’ income might be used to
support the economy and ensure food security. While farmers may boost domestic production, purchasing locally
produced products helps to reduce physical distance, it should not disrupt trade flows. Supporting farmers’ incomes
can also be achieved through direct payments, decoupled from production decisions, as a potentially more cost-
efficient approach (FAO, 2016). In the Philippines and other parts of the world no studies have been conducted on
economic analysis of sweet potato (Ipomoea batatas L.) varieties and Alfonso mulberry tree variety intercropping
schemes to different fertilizers hence this study.

OBJECTIVES

1. Determine the net income of sweet potato + Alfonso mulberry tree variety as affected by the different sweet
potato varieties;

2. Determine the net income of sweet potato + Alfonso mulberry tree variety as affected by the different fertilizers;
&

3. Determine the net income of sweet potato and Alfonso mulberry tree variety as affected by the interaction effect
of sweet potato varieties and different fertilizers.

METHODOLOGY

Research Design

The study was laid out following the 4 x 4 split plot technique in Randomized Complete Block Design (RCBD)
replicated three times (Figure 1). The sweet potato varieties were the main plot and the different fertilizers were the
subplot. Each subplot measured 2 m by 1.25 m and per main plot measured 8 m by 5 m. The treatments used were as
follows:

Main plot: Sweet potato varieties (V) Subplot: Different Fertilizers (F)

Experimental Procedure

A total land area of 480 sq m Alfonso mulberry tree variety plantation of Sericulture Research Development Institute
(SRDI) in Don Mariano Marcos Memorial State University North La Union Campus Compound, Sapilang, Bacnotan,
La Union was prepared by removing all the weeds and undesirable vegetation with the use of a spading fork and
bolo. Alfonso mulberry trees were pruned at thirty five (35) cm from the ground. Prior to land preparation, the area
was flooded to make the soil soft and provide moisture before it was cultivated twice using a tractor to loosen the
soil. Furrows were constructed between rows of Alfonso mulberry tree variety plantations with the use of a carabao
drawn plow at 25 cm deep and wide. Chicken composts were applied in furrows following the basal method at 2.4
kg/subplot for RR organic fertilizer; 106.66 g/subplot for RR inorganic fertilizer and 1.2 kg chicken compost and 53.33
g urea for %2 RR organic and % RR inorganic urea, respectively. After basal fertilizer application, irrigation was done
to dilute the fertilizers for an easy absorption of nutrients by the crops.

The second fertilizer application was done twenty five (25) days after planting of sweet potato. This was done by two
points drill method with a distance of twenty (20) cm per plant to avoid burning the root system. Irrigation
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followed after fertilizer application. Two hundred eighty eight (288) sweet potato cuttings per variety were prepared.
These cuttings were matured 30 cm long and with 5 nodes/cuttings as recommended by (DA et al., 2011; Abidin et
al.,.2017). The cuttings were put in rice sacks and placed in a pail filled with water and stored in a cool place before
they were planted. Planting of cuttings was done at 30 cm between hills and 50 cm between rows of Alfonso
mulberry tree variety plantation. Half of the length of cutting with 3 nodes was buried to the ground using a hand
trowel. There were 24 plants/subplots. Irrigation was done just after planting and every other two weeks thereafter
to facilitate the development of the roots and stems of sweet potato varieties and Alfonso mulberry tree variety until
the termination of the study to maintain the moisture of the soil. Replanting was done a week after planting sweet
potato varieties. The cuttings that died were immediately replaced so that the yield of sweet potato varieties will not
be affected. Weeding was done two weeks after planting by hand weeding to avoid disturbing the development of
storage roots of the sweet potato varieties. Hilling-up of sweet potato plants was done fifteen (15) days from planting
to fully cover the root systems with soil. Hilling- up of sweet potato tubers would minimize direct sunlight exposure
thus, preventing tubers to become green and not fit for consumption. In fact, green potatoes can carry toxins and
become poisonous. Weekly pest surveillance was done after planting to monitor the presence of insect pests, disease
incidence and degree of damage.

Harvesting of the Alfonso mulberry leaves was done 60 days from pruning as a cultural practice of Sericulture
Research Development Institute of Don Mariano Marcos Memorial State University North La Union Campus
Compound .Harvesting of sweet potato was done 90 days after planting of sweet potato using a spading fork and
pruning of Alfonso mulberry tree variety using pruning saw. The spading fork was inserted below the ridges of the
plants and turned upright to expose the storage roots. The vines with storage roots were uprooted and the tubers
were handpicked and placed in net bags. The harvested vines were transported to SRDI storage room building using
the wheelbarrow for data collection. After data gathering, the tubers were sorted and classified into damaged, large,
medium and small sizes as recommended by (Abidin et al., 2017; Sweet Potato Production Guide, 2018). The
harvested leaves of Alfonso mulberry tree variety and harvested sweet potato cuttings and tubers were marketed to
the people who raised silkworms and consumers living near the research site. The price of Alfonso mulberry leaves
was priced as low as 7.00 pesos per kg, sweet potato cuttings was priced 7.00 pesos per 30 cm cutting and sweet
potato tubers were priced 80.00 pesos per kg as the highest local market of La Union Province of the Philippines.

Data Gathered

Inputs and outputs generated in the intercropping schemes were gathered and recorded as the basis of computing
the net returns. Production (materials and labor) inputs were quantified and priced with the prevailing market
prices. Outputs concentrated in three major products as cuttings and storage roots for sweet potato and leaves for
Alfonso mulberry tree variety. These were quantified and priced using the prevailing market prices. Net income or
net returns was estimated as Gross income — total production cost (materials, labor and fixed cost and contingency
cost). The following were the data collected by this study to determine the net income.

e Weight of leaves of Alfonso mulberry tree variety (kg) per hectare. This was taken by the use of an electronic
weighing scale.

e Length of cuttings (m) of sweet potato per hectare. This was taken by the use of tape measure.

e Weight of storage roots (kg) per hectare. This was taken by the use of an electronic weighing scale.

e Calculation of net income of intercropping schemes of sweet potato varieties and Alfonso mulberry tree variety
was generated from the harvested yield per hectare using this formula:

Yield per sub plot
Yield per ha (kg) x 10000 sgm
Area per subplot
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Data Analysis

All agronomic and yield components of data gathered were subjected for the analysis of variance (ANOVA).
Treatment means were compared using Least Significance Difference Test (LSD) at 5% level of significance to
evaluate the treatment effects.

RESULTS AND DISCUSSION

Economic Analysis

To assess the profitability of intercropping schemes of different varieties of sweet potato and Alfonso mulberry tree,
production in yield per hectare was priced using the prevailing prices in the locality. Likewise, production inputs
(materials & labor) and fixed cost (land rent, water pump and other facilities) and contingency cost were estimated.
Net income was calculated by deducting the production cost to the gross income from the products.

Effect of Sweet Potato Varieties

Figure 2 shows the net income of intercropping schemes of sweet potato and Alfonso mulberry trees variety as
affected by the different sweet potato varieties. Statistical analysis revealed that the net income of Immitlog sweet
potato variety + Alfonso mulberry tree variety was highly significant highest over other treatments with 184,181.29
pesos per hectare. Nevertheless, comparable to sweet potato Seven Flores variety + Alfonso mulberry tree variety
with 137,881.71 pesos per hectare. However, the Seven Flores sweet potato variety +Alfonso mulberry tree variety
ranked second highest net income but similar to sweet potato Violetavariety + Alfonso mulberry tree variety with 80,
592.00 pesos and Seri Kenya sweet potato variety + Alfonso mulberry tree variety with 68, 370.38 pesos net income
per hectare. The result implies that intercropping schemes of Immitlog sweet potato variety, Seven Flores sweet
potato variety + Alfonso mulberry tree variety is a sound intercropping scheme as to higher production and income
per hectare.

Effect of Different Fertilizers

Figure 3 shows the net income of intercropping schemes of sweet potato + Alfonso mulberry tree variety as affected
by the different fertilizers. Statistical analysis revealed that the net income of sweet potato + Alfonso mulberry tree
variety applied with 50% RR Chicken Compost (3t/ha) + 50% urea (60 + 0 + 0 kg/ha) was highly significant highest
over other treatments used in the study with 159, 198. 00 pesos per hectare. But comparable to the net income of the
sweet potato + Alfonso mulberry tree variety applied with RR 100% urea got 128, 643.00 pesos per hectare. However,
net income of intercropping schemes of sweet potato + Alfonso mulberry tree variety applied with RR 100% urea and
RR 100% chicken compost were comparable with each other and significant lower over the intercropping schemes
applied with 50% RR Chicken Compost + 50% Urea. Net income of intercropping schemes of sweet potato and
Alfonso mulberry tree variety applied with 100% chicken compost and no fertilizer application were comparable
with each other and significantly lowest over the other treatments used in the study. This result implies that
application of 50% chicken compost (3t/ha) + 50% urea (60+0+0 kg/ha) highly favored to have higher yield and
consequently income of intercropping schemes of sweet potato varieties + Alfonso mulberry tree variety per hectare.

Interaction Effect

As to the net income of the interaction effect between sweet potato varieties X different fertilizers to the sweet potato
variety + Alfonso mulberry tree variety, statistical analysis revealed no significant variations were observed. Net
incomes ranged from 68,370.38 to 184, 181. 29 pesos per hectare. This implies that any of the used factors of this
study can be used for intercropping schemes.
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CONCLUSION

This study concluded that intercropping of sweet potato varieties and Alfonso mulberry tree variety with the
application of fertilizers is a good intercropping scheme that can help to increase the income of the farmer’s
particularly in rural areas and consequently alleviate poverty.

Recommendation

This study recommended that if the concern of the farmers is to get higher income intercropping of Immitlog sweet
potato variety, Seven Flores sweet potato variety + Alfonso mulberry tree variety applied with 50% RR Chicken
Compost (3t/ha) + 50% urea (60+0+0 kg/ha) and or applied with 100% urea (60+0+0 kg/ha) are the best intercropping
schemes. Conduct related study with the use of other sweet potato varieties and fertilizers.
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Fig. 1. Experimental Lay out
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Figure 3. Net Income of Intercropping Schemes of Sweet potato + Alfonso Mulberry Tree Variety as Affected by
the Different Fertilizers
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ABSTRACT

Famotidine is a receptor H2 blocker secretion in the stomach. Famotidine is currently used for the
treatment of gastric ulcer, Zollinger elision syndrome and GRED.However, randomized clinical trial
revealed that duodenal ulcers. Famotidine is a BCS classification IV drug with low aqueous solubility
and permeability. The oral bioavailability of famotidine ranges from 40-50% with usually preferred oral
dose of 40mg. The protein binding was found to be 15-22% with minimum first pass metabolism. Among
the H2 receptor blocker like Cimetidine & ranitidine, famotidine is 100 times more potent than cimetidine
and 6 to 17 times more potent than ranitidine. Famotidine is classified as regency category B drug and
can be used during regency if needed. Different formulate approaches were developed to enhance the
gastric residence time and controlled delivery of drug like floating effervescent tablets, microbeads,
proniosomes and mucoadhesive systems. Famotidine can be estimated in plasma by HPLC, micelle
rextaction technique, tanden mass spectroscopy. A recent study revealed the ability of Famotidine to
reduce canine gastric blood flow induced by NSAIDS. The current approach of developing famotidine
formulation is based on the enhancement of drug release and to achieve more controlled release pattern.
Since Famotidine specifically works by reducing the amount of acid produced in the stomach.

Keyword : Famotidine,Zollinger-ellison, Gastric esophageal reflux disease, HPLC.

INTRODUCTION

Famotidine is a histamine H2 blocker antagonist. The drug is commonly used in the treatment of gastric ulcer,
duodenal ulcer, Zollinger-ellison syndrome, reflex disease, endoscopically diagnose and esophageal reflex disease. In
the treatment of benign duodenal and gastric ulcer, the oral dose and around 40 mg, daily for 4 to 8 week in bed
time. Where as in GI reflux the dose will be 20 mg orally for around 6 to 12 weeks. In case of esophageal ulceration
the oral doses is around 40 mg twice in a day. In in case of heartburn or non-ulcer dyspepsia the dose is around 10
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mg twice daily, where as in Zollinger-ellison syndrome the initial dose is 20 milligrams orally given for 6 hours
and if necessary the dose is increased to 80 milligram daily [1]. Oral Famotidine is used for the treatment of
pathological Gl hypersecretory condition. IV formulation is given for hospitalized individuals with pathological Gl
hypersecretory condition when oral administration is not possible. The plasma half-life is around 2.5 to 4 hrs. in
single dose. It has a bioavailability of 40 to 50 percentage when given orally that favors the sustained release of drug.
Usually therapy will be designed with appropriate delivery system and that too the drug picture more advanced
type of dosage form is sustained release, which is selected for better Pharmaceutical activity by selection and longer
duration of action. Thus Famotidinecan be used for sustained release formulation [2]. According to
biopharmaceutical classification system (BCS), Famotidine belongs to the class IV drugs that have low permeability
and poor aqueous solubility. So that the oral formulation is ineffective because of lower water solubility issues and
critical pharmacokinetics parameters with low oral bioavailability. Its marketed product is available ascapsules,
tablets and even chewable tablets for adults. For oral suspension, powder form is being employed, but after
reconstitution, stability is restricted to 30 days and sometimes it shows bitter taste [3].

PHARMACOKINETIC STUDIES

The pharmacokinetic process of Famotidine when given as a single dose is well explained with oral and IV
administration. The steady state data after oral administration of Famotidine is not well reported. In biological fluid,
the assay of famotidine was done by HPLC and Flurophotometry and the distribution into human tissues and fluid
is not yet concerned.

Absorption

As we know that Cmax is around 1-3 hrs. After oral administration, the mean concentration reported for 20 mg oral
was 60pg/ ml, 30 mg was 29 to 33ug/ml, and 5mg was 17 -22ug/ml. But usually given the oral dose40 mg and the
Cmax is 78ug/ml.

Distribution

The Apparent volume after IV was found to be 1.14 to 1.42 litre/kg, but it has no relation with the oral administration
or distribution into human tissues and certain fluids. The protein binding of in humans are comparatively low. This
was proved by giving oral administration of famotidine 20 mg to 5 healthy people and the mean value of plasma
protein binding was found to be 21.8 % after of 2 hours administration followed by 19.3 % for 3 hrs and15.1 % for 4
hrs [4].

Elimination

Elimination is through feaces and kidney. Around 67 to 79 % is been eliminated over 72 hours. In total patients
with renal insufficiency the dose was reduced by 25 and 50 percentage with moderate clearance that is 0.21 to
4.2L/hr., 35 to 70 ml per minute in severe cases ; CL cr <0.21l/hr. i.e.; 35ml/ min [5].

Mechanism of Action

Famotidine is a competitive H2 receptor antagonist that binds to the H2 receptor that is located in the basolateral
membrane of parietal cells of stomach. According to the pharmacological response the result in the inhibition of
gastric secretion by suppressing with concentration and volume of gastric secretion. As such the drug inhibits the
nocturnal and basal gastric acid secretion which eventually reduces the gastric volume and acid secretion stimulated
by food and caffeine [6].

PHARMACODYNAMIC STUDIES

In vivo- In vitro studies

This studies explained about the Famotidine as a histamine H2 receptor antagonist without agonist or antagonist
effect on other histaminergic, muscarinergic, and nicotinic alpha or beta receptors. Since Famotidine is relatively an
inhibitor of gastric acid secretion both in vivo and also in animal Gl tract preparation. In in-vitro cases the biding
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between Famotidine and H2 receptor site is dissimilar from the otherH2 receptor blockers i.e.; ranitidine receptor
interaction .This happens because famotidine dissociates from receptor site. Potentially we can say that Famotidine is
100 times more potent than other H2 receptor blockers like cimetidi ne and 6 to 17 times than ranitidine in
suppressing the H2 mediated acid secretion and acetylate cycle’s activity in gastric tissue. Usually the degradation
study of famotidine was done under isothermal and non-isothermal conditions. In isothermal testing, the
temperature was placed constant as samples were taken simultaneously and studied by analytical method i.e.; HPLC
from the sample solution of Famotidine and pH buffer. Here the tray temperature is increased from 25 to 55, 70 and
80. The sample will run at certain isotherm will be extended to include 3 t1/2 of the initial material. Finally it was
conducted and the sample run time at 25°C is almost 20 hrs. Whereas change in concentration in case of 85°C. In non-
isothermal testing: as the above case same temperature will be maintained from 25 to 50 over 72 min and samples
are withdrawn followed by analysis by HPLC and the samples of single set of vials is required with the same pH as
used in previous case.

STABILITY STUDIES

The oral solution form of famotidine is not frequently available. So that the inadequate stability of its available liquid
dosage forms help to develop and evaluate as 10ug/ml solution which shows stability at 25°C for at least 2 hrs. Most
of the literature reviews explains that there was no much information described about the physiological properties of
Famotidine. The pKa value of Famotidine was reported to be 7.1 at 25°C, 6.45 at 37°C and 6.7 (no temperature is
indicated). These values do not provide any precise result by spectrophotometry and potentiometric methods.
Followed by this the ionization behavior Famotidine was not yet reported. The low solubility of Famotidine
restricted its degradation in plasma and urine.

SIDE EFFECTS

The data about the side effects is obtained from short term controlled and open studies of peptic ulcer treated
patients. Even the patient treated for long term around (10 week), shows that famotidine given twice daily or 40mg
at bedtime has been well tolerated [11].The overall side effect was reported in 3 to 7% of the patient as frequent
headache, dizziness, constipation and diarrhea [12] .

TOXICITY

Famotidine's package insert, oral doses outside of FDA-approved doses of up to 640 mg per day have been given to
adult patients with pathological hypersecretory states with no serious adverse outcomes. Cases of overdose are
similar to those encountered in normal clinical experience. Treatment of an overdose should include removing
unabsorbed medications from the gastrointestinal tract, the patient should be monitored accordingly and supportive
therapy should be provided. Famotidine is classified as pregnancy category B drug and should be used during
pregnancy only if needed. Famotidine is secreted through breast milk, and the decision for a mother to breastfeed
during therapy should be based on the balance of risk to the infants and treatment benefits to the mother [13].

DIFFERENT PURPOSE OF USING FAMOTIDINE

Formulation as Floating Effervescent Tablet

This work is done to prolong the Gl residence time, increase drug bioavailability and to target gastric ulcer, giving
the oral administration of Famotidine. The effervescent system was possible with gas foaming agents like sodium
bicarbonate, citric acid, HPMC andcarbopol 934P.Later on preparations were undergone for pre compression studies
and followed by evaluation.The invitro studies like lag time, swelling index is important for evaluation.
Theformulation has been modified to SR for around 124 hrs. which shows 98% of release required [14].

Formulation with Cod liver oil entrapped Calcium alginate Beads Containing Famotidine

In this work the drug Famotidine is taken as cod liver oil entrapped Calcium alginate beads containing Famotidine
which helps in floating in GI and further studies were taken care off. The set of beads has been prepared by emulsion
gelation method with mixture of hydrophilic copolymers such as carbopol 934P, HPMC K 15 M, with mixture and
single form of sodium alginate in different concentrations. Floating properties of the percentage oil, amount of
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polymers were to evaluated followed with the beads to study the drug loading, entrapment efficiency, in vitro
floating studies. Here the Rostle Rice test apparatus was used to conduct these studies. Finally result confirmed that
cod liver oil entrapped Calcium alginate can act as a carrier for intragastric floating drug delivery systems [15].

Formulation and valuation of Famotidine by Guava Starch Binding

For the preparation of tablets binding property is a major concern. So in this study an attempt is made to improve the
solubility and dissolution rate of the dug with help of guava starch as the binder. Since guava contains more amount
of starch and taken at different concentration in famotidine tablet. From this the result obtained, was compared
between standard and prepared form. And the factors that affect the formulation is hardness and dissolution time is
also been taken and improvement as final drug release at 3.54%. So we can use these mode of formulation for tablet
binder [16].

Formulation and Optimization of Famotidine Proniosomes an In vitro and Ex vivo Study

The design of the study was develop the form, which could effectively release entrapped drug for an extended
release. Here the excipients used is Span 60 and cholesterol from which the method employed will be coacervtion
phase separation methods. To know the different characteristics FTIR, SEM and XRD studies has been taken.From
above studies % drug loading can be calculated and found to be around 78-89%. Required level is maintained by
increasing cholesterol and surfactant, can help in the encapsulation efficacy but just further increment can lead to
deactivation of the product. Both the in vivo &ex vivo studies showed a significant increase in % drug release when
compared with marketed form [17].

Extraction Proceeded For Isolation of Famotidine From Aqueous Samples

For extracting from aqueous Famotidine samples liquid liquid and solid phase method is being employed. Further
isolation and spectrometric detection is done on the basis of complexationwith tymol blue as indicator. The
guantification of Famotidine was done at 544nm using dichoromethane as solvent or 434 nm for methanolic extracts.
These 2 were used as the extraction solvents to obtain product [18].

Micellar Extraction to Isolate Famotidine from Aqueous Samples

Micellar study was done to extract famotidine from aqueous samples. The extraction process is done with the help of
a mixture of anionic sodium dodecyl sulfate and nonionic Triton X 114 surfactants. Electrolyte, surfactant
concentration, pH of sample, temperature and centrifugation parameters were evaluated to know their effect on
efficiency in the extraction process. Since the final product is obtained from aqueous sample, foreign substance is
also been evaluated. This follows with the application for HPLC and UV detection of drug along with the natural
water samples. Finally the comparison between 2 samples has been taken [19].

Determination of Famotidine by Development, Validation of Spectrophotometric and Pre-column Derivatization
HPLC Method for Determination of Famotidine in Pharmaceuticals by Reaction with Sodium Nitroprusside in direct
& combined tablets

In this study, pharmaceutical formulation of famotidine was analyzed through spectrometric and HPLC methods
with help of sodium nitroprrisside. The former method can be estimated on the red color flame after the reaction
with sodium nitroprissside. Later this is subjected to HPLC method with C18 column, mobile phase is with buffer at
pH 4, and the absorbance at 498nm. According to the result, the linear absorbance obtained around 20- 500ug/mil.
This precise results were obtained due to quality of the method adopted [20].

Determination of famotidine by rapid HPLC method in human plasma using a monolithic column

This study has been designed for the estimation of famotidine in plasma using a rapid and sensitive HPLC method
with monolithic column. This study helps the evaluation of famotidine for therapeutic drug monitoring with low
detectable limit of around 5mg/ml .One step extraction process is the method used and the separation was carried
out in reversed phase condition using monolith performance column. The column process the mobile phase of
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isocratic which contains 0.03M disodium hydrogen phosphate and acetonitrile with pH adjust to 6.5. The UV
determination was at 267nmi.e. The analytical recovery is almost normal with linear curve in the calibration status
[21].

Determination of famotidine in human plasma by HPLC using solid-phase column extraction

Determination of Famotidine in human plasma with the help of HPLC is being employed. The drug and reference
Sample were separated chromatographically from plasma essentials with help of certain cartridge for solid phase
separation with mobile phase, which contains triethylamine in water and acetonitrile. The absorbance was measured
and finally compared with different samples with patients [22].

HPLC with column switching method in determining famotidine in human plasma

Estimation of Famotidine in human plasma can also be determined by HPLC method with column stitching and an
internal standard. Extraction is by cation exchange solid phase method to isolate famotidine and reference. With the
help of inertasil C4 column issued for chromatographic separation with mobile phase as acetonitrile / phosphate
aqueous solution, which has been joined by switching valve to BDS. The absorbance was measured at 267nm
followed with the standard to obtain linear. According to the daily reading the concentration obtained is less than
10% and for subsequent days it was accessed by samples. The process has been utilized in clinical studies when
given orally and the limit for estimation was given as 1mg/ml [23].

Determination of famotidine in human plasma by HPLC in alkaline media using solid phase extraction

The study was done to determine the Famotidine by solid phase extraction from alkalinized human plasma. The
method employed is reverse phase HPLC using mobile phase acetonitrile / alkalinebuffer with mosidomine as
reference standard. For evaluating at different concentration of Famotidine acetonitrile or buffer is used as
acetonitrile as buffer mobile phase. Since alkaline media helps in the drug to show an intense absorption at 286nm.So
working in alkaline media is widely used because the peaks can be separated and also shows success in the kinetic
studies [24].

Validating and Quantitative Determination of Famotidine in Human Plasma

The experiment was designed to validate and quantitatively determine the famotidine in human plasma using a
reverse phase HPLC method. Here the separation between Famotidine and reference is by chromatographic method
and peaks are achieved using C18 column. The mobile phase is the mixture of 0.1% triethylamine: buffer at pH 6.8:
acetonitrile in ratio of 70: 15:15% v/v/v. The procedure for evaluation is reverse phase HPLC and UV spectroscopy
was used at 274nm.The result obtained will produce better accuracy, precision over a linear range of 4-40ug/ml of
standard curve [25].

Determination of famotidine in low-volume human plasma by normal-phase liquid chromatography / tandem
mass spectrometry

Determination of Famotidine in human plasma and urine using a sensitive process with LC coupled with tandem
mass spectroscopy. Test and sample were isolated from human plasma sample by cation exchange. Solid phase used
was benzesulfonic acid cartridges. Urine assay was done by direct injection of diluted urine sample. With the help of
BDS hypersil silica column the chromatographic separation was done. The mobile phase was taken as HPLC water.
The sample introduction was done by positive ionization mode using electrospray technique. Calibration curve was
obtained from samples, and from the single day studies the level was <10% and for subsequent studies by running
the quality sampling each day. This studies can be performed in infants of maximum 12 months. (21

Spectrophotometric Determination of Famotidine Using Sulphonphthale in Dyes
In this study quantitative estimation of Famotidine was done by four new extraction free spectrometric methods. In
this the formulation is based on yellow ion pair complexes, between FMT and four sulphonphthalein dyes such as
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bromothymol blue, bromophenolblue, bromocreosl purple, and bromocresol green, in acetone. The result obtained
was comparatively successful with better accuracy followed with standard curve [27].

Quantitatively determine famotidine in human maternal plasma, umbilical cord plasma and urine by high-
performance liquid chromatography & mass spectrometry

In this study the determination of Famotidine in human urine and umbilical cord plasma is done by liquid
chromatography with electrospray ionization mass spectrometry. With the help of ammonium hydroxide the
plasma samples were alkalized and extracted twice with ethyl acetate. Primary result show that extraction of drug in
maternal umbilical cord ranged from 53 to 64 and 72-79%. Followed with the urine samples which are directly
diluted with mobile phase and then only injection toHPLC column. The mass spectrometric detection was done in
positive mode with ion monitoring method. Internal standard was taken as Carbon -13 labelled Famotidine. The
calibration cure obtained linear and relative deviation method was <14% excess for inter and inter days assay. Final
accuracy obtained was around 95-110% [28].

Role of Famotidine and Other Acid Reflux Medications for SARS-CoV-2: A Pilot Study

In this work the H2 blocker Famotidine has been suggested by FDA which shows the potential in treatment of
COVID 19 patients and even reduce the symptoms. According to the conclusion there is no association with
incidence of COVID 19 and the use of reflux medication, including Famotidine when given orally to decode the high
dose [29].

Enhancement of famotidine dissolution rate through liquisolid tablets formulation: In vitro and in vivo
evaluation

Purpose of the study was done to enhance Famotidine dissolution through formulation into liquidsolid system and
to carry out in vitro in vivo evaluation process. To know Famotidine crystanality DSC (Differential scanning
colorimetric) and XRD (x- ray diffraction) show loss on the liquid solid formulation. And later confirm by SEM
analysis. Almost all test liquid-solid shows increased drug dissolution rate than the directly compressedtablets 20,

Potentiometric determination of famotidine in pharmaceutical formulations:

Famotidine in the pure form and any one of the tablet form was analyzed with 2 new potentiometric methods. In the
primary method for poly (vinyl chloride) (PVC) matrix-type famotidine ion-selective membrane electrode is used for
the potentiometric determination of famotidine in pharmaceutical preparations.The electrode exhibited a linear
response of famotidine solutions over the pH range 1-5.Common organic and inorganic solvents showed negligible
interference. These are done with the commercial product also. The results obtained reveal good percentage release
[31].

Famotidine: kinetics of acid catalyzed hydrolysis

In this work the kinetics of hydrolysis of the drug Famotidine were studied with hydrochloric acid of 0.01-0.10 of
2mg/ml using stability indicating HPLC assay. Here kinetics observed was pseudo first order with concentrations of
famotidine. The observed rate constant was found to depend on hydrogen ion concentration, which is not influenced
by the ionic strength. The temperature dependence of famotidine hydrolysis was investigated in 0.1 M hydrochloric
acid. It was estimated that at gastric pH 1-2,gastric emptying half-life is 50 min in normal young adults and about
5.3-35.8% of an oral dose of famotidine would undergo degradation in the stomach. This percentage might be even
increased to 12.0~57.8% in the elderly [32].

Formulation and in-vitro evaluation of effervescent floating tablets of an antiulcer agent’

In this study, the drug release in stomach & intestine from floating drug delivery system was studied. Work was
done to increase the absorption in stomach .Polymers like HPMC of different grades are taken with citric acid and
sodium bicarbonate as effervescent moisture. After formulation, evaluation of the prepared tablets was done. Further
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parameters such as effect of effervescent agents & polymers were done and compared with marketed formulations
[33].

Formulation and Characterization of Effervescent Floating Matrix Tablets of Famotidine Hydrochloride

Work was done to increase promote gastric residence time and to improve bioavailability of drug. Formulation was
developed with different polymers such as HPMC K 100M and K4M, followed by evaluation. Comparing both
gradesof formulation, optimized and detected the values [34].

Design, development and optimization of famotidine gastro retentive drug delivery system

Work was done to formulate the control release of Famotidine floating tablets to improve bioavailability and gastric
residence time. Both natural and synthetic polymers has been taken and evaluated the parameters like drug content,
floating property [35].

Preparation and evaluation of floating tablets by non aqueous wet granulation method of famotidine’

The study was designed in a way to develop gastric resistant drug delivery system of Famotidine by wet granulation
method. Certain synthetic polymers has been used &checked the evaluation data and including buoyancy test & was
compared with all polymers to know the best result [36].

Preparation and characterization of famotidine microcapsule employing muco adhesive polymers in combination
to enhance gastro retention for oral delivery’

Study based on sustained release of micro capsulated drug delivery system with the help of certain polymers. These
capsules formulated by orifice ionic gelatin method using Famotidine as model. Synthetic polymers of different
concentration was used followed by the evaluation. Data collected and statistically analyzed with modern tool
ANOVA [37].

Famotidine prevents canine gastric blood flow reduction by NSAID

To evaluate Famotidine on gastric blood flow reduction caused by diclofenac sodium. In this methodgastric irritation
by laser Doppler Flourimetry was used. The examination was done in a crossover single-blinded fashion. All dogs
underwent both famotidine (0.5 mg/kg) and placebo (saline) injection simultaneously with the administration of
diclofenac. In addition, the tissue concentration of prostaglandin E2 was measured [38].

CONCLUSION

From the recent articles it explained that the use and effect of Famotidine in different preparation has enabled the
better advantage of the drug. Here mostly related articles mentioned about the purpose over other H2 blocker
agents. The different controlled delivery system were developed using famotidine mainly to increase drug gastric
residence time and specificity. Various studies on the effervescent floating tablet with different grades of polymers
has been employed. Following with some comparison with the marketed product to make sure which one shows
better effect. And even the preparation with some natural product like guava starch, marine sources like code liver
oil. In this tablets will be enclosed and compared the studies. Different analytic method such as HPLC, Tandem
microscopy, mass spectroscopy is also been used for development and validation. In this cases the reaction with
sodium nitropresside will direct and combined tablets has been used. And even the effect of Famotidine in ulcer
treatment, Zollinger elision syndrome has been noted. And even using of Famotidine in human plasma by HPLC
method with certain medium used. And a brief discussion on the drug Famotidine about the basic criteria,
pharmacodynamics, pharmacokinetics adverse effects, toxicity uses has been mentioned in the earlier phases.
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ABSTRACT

A Vehicular Ad-Hoc Network, or VANET, is a form of mobile ad-hoc network that allows vehicles to
communicate with each other and with Fixed equipment, such as roadside equipment, is located nearby.
VANET is used in the military, and it provides safety alerts, congestion warnings, and other services.
Infotainment is a term that refers to the combination of entertainment and information. VANETSs are self-
organizing not-for-profit networks need aa fixed network system or a central base station. They're
dependable, scalable, and flexible and versatile, with energy transfer efficiency and the ability to produce
and use location data. Vehicular Ad-hoc Networks are supposed to use a wide range of wireless
technologies, including Dedicated Short Range Communications (DSRC), a form of WiFi. Cellular,
satellite, and WiMax are some of the other wireless systems that could be used. Vehicular Ad-hoc
Networks (VANS) are a kind of Intelligent Transportation System (ITS)

Keywords: Short-Range Communications , Electric Vehicles ,Intelligent Transportation System,
Vehicular Ad-hoc Networks ,Worldwide Interoperability for Microwave Access.

INTRODUCTION

This project's aim is to create broadcast protocols that improve the reliability of broadcast message delivery in
VANETSs. We base our assumptions on the fact that a node in a VANET can detect collisions and congestion simply
by examining the packets it has recently received. In a VANET, each node broadcasts its status at least 10 times per
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second to its neighbours. Impulse Radio Technology is a low-power scheme for radio transmission that can transmit
data at extremely high speeds. Radio impulse wireless technology can be used to increase the efficiency of Vehicular
Ad-hoc Networks where radio communications need a high data rate and low power. Power use that is error-free
and immune to external noise and interference The desired characteristics can be achieved by using radio impulse as
a carrier in VANET communication. A ns-2 software tool can be used to model performance characteristics.

An Ad-Hoc Vehicular Network, or VANET, is a form of mobile ad-hoc network that allows vehicles to communicate
with each other and with Fixed equipment, such as equipment for the roadside is located nearby. The key aim of
VANET is to ensure passenger security and ease of use To accomplish this, each vehicle will be equipped with a
special electronic system that Ad-Hoc Network access will be provided. Passengers would have internet access. This
network is more likely to run without the need for any networks or legacy client-server communication .Each vehicle
is equipped with a VANET system can act as a node in the Ad-Hoc network, receiving and relaying messages over
the wireless network. Confrontation alert, road sign warnings, and in-place traffic view can provide the driver with
the necessary resources to make the best decision possible. Collision alert, road sign warnings, and view of traffic in
real time can provide the chauffeur with the information they need to choose the right direction.

This project's aim is to create broadcast protocols that improve the reliability of broadcast message delivery in
VANETSs. Fig 1.We base our assumptions on the fact that a node in a VANET can detect collisions and congestion
simply by examining the packets it has recently received. In a VANET, each node broadcasts its status at least 10
times per second to its neighbours. Although a node has no way of knowing whether or not the packets it sends are
transmitted correctly, it does know what percentage of packets sent to him by neighbouring nodes are successfully
received. This strategy is unique in that there is no contact control overhead.Furthermore, the proposed
methodology would not necessitate any changes to the current 802.11 network. Instead of focusing on the parameters
used by 802.11, the specification focuses on optimising the parameters used by 802.11.As a result, we assume this
method has a reasonable chance of being commercially viable. This project will focus in particular on the production
of:

Prioritized access protocols,

Adaptive contention window protocols,

Adaptive transmission range control protocols,

Dynamic transmission power control protocols are all examples of prioritised access protocols.

PwbdPE

Literature survey

The aim is to create a reliable vehicular communication system. An evolving cryptographic strategy, community
signatures, and tamper-resistant devices are among our main arms (chips).Vehicular networks are seen as a large-
scale distributed system. All device accesses should be approved. A maintainable vandal device in the vehicle
enforces managed access. In addition, A dependable tamper-proof device in the vehicle enforces the managed access.
Furthermore, all messages sent should be signed, and all messages received should be checked using the community
signature technique to achieve accountable privacy. In vehicular networks, the system would ensure the following
properties: Authenticity: the device ensures that the packets/data is sent from a legitimate source. Integrity: the
system ensures that data has not been tampered with or changed after it has been developed. Anonymity: the
identity of the vehicle transmitting each packet/data is hidden. In the event of a dispute, the system will assign
actions to the person that triggered those actions. Constraints on real-time communication: the security approach
allows for low-latency communication.
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METHODOLOGY

Developing Efficient Vehicular Applications By In-Vehicle Database Management Techniques

A vehicle's data has evolved as quickly as today's vehicles in terms of both volume and form fitted with an
increasing number of functions/applications (e.g., navigation, music, vehicle diagnostic, driving log, and calendar).In
order to achieve effective vehicular applications, data processing has become a critical problem. Currently, different
applications in the same vehicle use various Currently, various systems in the same vehicle use proprietary data
management methods, which has a variety of disadvantages, including a data problems with data sharing and
incorporation exchanging incapacity and facts to update data dynamically. We will develop effective strategies to
resolve specific challenges in in-vehicle data management in this project.

RESULTS OF THE SIMULATION

Parameters for Simulation
For evaluating the route lifetime algorithm, The simulation is done in NS2. Table 1 indicates the relevant The
following parameters were chosen for the NS2 simulation.

The graph shows how it performs on various metrics such as
1. end-to-end latency

2. throughput

3. The ratio of packets delivered

The throughput in the network is depicted in Figure 2. It is known as the total the quantity of packets received at a
given time at the destination side. Figure 3. In a network, the packet distribution ratio is higher than for other
protocols. It's also directly proportional to the passage of time. As time passes, the packet delivery ratio increases in
lockstep.

Work in the Future

For many examples, research in the discipline of intelligent vehicular ad-hoc networks (INVANET) is currently
underway. Applications for traffic situations, Sensor networks, phone systems, and potential battle systems are of
particular interest. According to new studies concentrated on topology-related issues including routing methods,
range management, and address systems, as well as security concerns include traceability and encryption, as well as
routing mechanisms or address systems. There are also very particular study interests include the impact of
directional antennas on wireless communication. In VANETs and sensor network consumption of energy. The
majority of this study's goals are to either take a broad a strategy for cellular networks or to concentrate on a very
specific topic.

CONCLUSION

The efficiency of the Vehicular Ad-hoc Network has been enhanced by using radio impulse wireless technology,
which includes a high data rate, low power consumption, and low error rate, as well as resistance to external noise
and interference. The desired characteristics can thus be achieved by using radio impulse as a carrier in VANET
communication. The desired characteristics can thus be achieved by using radio impulse as a carrier in VANET
communication ns-2 software tool was used to simulate the performance characteristics.
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Table 1. Literature survey

Types of Traffic CBR
CBR Rate 512 bytes x 6 per second
The total number of connections is 50

Table 2. Parameters for Simulation

Time for Simulation 100s
Size of the topology 700m x 700m
The total number of nodes 70
MAC Type MAC 802.11
Model of Radio Propagation Free Space Model
Range of Radio Propagation 250m
Pause for a moment 0s
Maximum Speed 4m/sec-24m/sec
Energy at the Start 100J
Sending Power 0.3W
Obtain Power 0.2W
Types of Traffic CBR
CBR Rate 512 bytes x 6 per second
The total number of connections is 50
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ABSTRACT

In the year 2020, during the global pandemic when the GDP of India was in negative, it was only the agriculture
sector which rescued the Indian economy and results in positive GDP growth. During this pandemic, the
government brings reform in agriculture laws by introducing three farm bills which were passed by the parliament
in less than the period of one week. At present, the country is witnessing a huge protest of farmers against these
reforms which has questioned the validity of these laws but here the question is whether there was any need to pass
such laws hastily amid of the global pandemic? And what will be the impact of these reforms in long run on the
economy of India at large? These questions need to be focused taking into consideration of the present scenario. This
chapter intends to discuss the importance of the agriculture sector in the economy of India along with the pros and
cons of these new agriculture laws and its impact on the economy of India after the Covid-19 pandemic era. The new
reforms can be more effectively enforced if the state governments support the same. There is a need to boost the
confidence of farmers to trust the reforms as it benefits the community at large. The chapter elaborates on how the
farmers and the common man will be affected by these three laws. The research also finds that how empowering
farmers will empower the economy in the light of recent agriculture developments.

Keywords: Farms law, Covid-19, Indian Economy, Agriculture sector.

INTRODUCTION

“Agriculture is the greatest and fundamentally the most important of our industries. The cities are but the branches
of the tree of national life, the roots of which go deeply into the land. We all flourish or decline with the farmer.” -
Bernard Baruch.

As the quotation stated by famous philanthropist Bernard Baruch, the agriculture sector is the basis of development
for any nation and its economy. After independence, India was an agriculture-based economy with 72 percent of the
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total population was indulged in the agriculture sector which contributes 50 percent to the nation's income. At
present, this contribution is declined to 18 percent, however, the overall growth of the Indian economy is determined
by the production in agriculture. At present, India is the second-largest producer in the agriculture sector with 8% of
global agriculture production. Hence, the agriculture sector still remains an influential sector of the economy of
India. Agriculture sector plays a major role in the economy of India as it contributes over 18% to the total GDP with
the large populace of approx 263 million across the country who are directly indulged in the agriculture sector. With
such an important role in the Indian economy, the agriculture sector needs to evolve by time for better performance
and more contribution. Post-independence, the focal point of the Indian government was on the method used for
farming and distribution of food grains in the market. For this purpose, the area of agriculture land was increased to
boost productivity. In addition to that, the government of India introduced a new reform in the agriculture sector in
1966- 1967 which is famously known as Green Revolution of India. It is said to be the major initiative taken by the
government for the growth of the farming sector, especially in the northern states of India. The sole purpose of the
Green Revolution was to introduce farmers with the modern methods and technologies like HYV seeds (high
yielding variety seeds), use of fertilizers, new equipment, multiple cropping and so on. Along with this, the
government launched some new schemes for states suffering from drought and opened a few agriculture research
institutes [1]. The government also faced backlash for the damaging environment by extensive use of pesticides and
fertilizers. Farmers were also facing financial issues as the government failed to provide them financial assistance
and number of farmer suicide case was increased.

Lately, the government of India introduced three most controversial farm bills which were passed by both the houses
of parliament and become law on 27t September 2020 with the assent given by the president. The three farm laws,
namely — The Farmers’ Produce Trade and Commerce (Promotion and Facilitation) Act 2020, The Farmers
(Empowerment and Protection) Agreement on Price Assurance and Farm Services Act 2020, and The Essential
Commodities (Amendment) Act 2020 are being highly criticized by farmers, especially in Punjab, Haryana, Rajasthan
and Uttar Pradesh. The farmers are demanding to revoke all three Acts for the reason that the big corporate houses
can easily exploit not-so-educated farmers through these acts as there will be no intervention on the part of the
government and no minimum support price (MSP) will be given to the farmers. Whereas, the government is
contending that the farmers are being misinformed and the Prime Minister has given the assurance that these laws
will benefit the farmers and the economy of India as a whole, in spite of that, a huge number of farmers are fighting
on the ground to revoke the new agricultural reform [2].

RESEARCH METHODS
The author has adopted the analytical doctrinal methods of research which includes the legislations on agriculture,
judicial pronouncements, reports, articles and recommendations of various committees and law commission.

RESULT AND DISCUSSION

Agriculture Market System

The farmers are being abused from ages, earlier by English men during the British raj and later by zamindars, traders
and middlemen. They were being pressurized to sell their production at lower prices. To abolish such an oppressive
practice, the government intervenes and took measures such as obtain transparency in the system, proper
implementation of the law, provide better storage, warehouses and transport facilities. Another measure step taken
by the government was to guarantee MSP for their produce and constitute Agriculture Produce Market Committee
(APMC) also known as Mandis which is regulated Agriculture Produce Marketing Regulation Act. In layman
language, Mandi is a market place set up by the government where farmers sell their produce to a trader on certain
price according to the demand of the product through a middleman. There are more than 7000 mandis in all over
India regulated by the state governments.
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In April 2016, the Union Agriculture Minister Shri Narendra Tomar has launched an online platform namely e-NAM
(National Agriculture Market) where farmers and traders can sell and purchase the produce on accurate prices.
There is a total of 841 mandis registered on e-NAM of 18 states.

Why India needs Mandi System?

From many years farmers are trading their agrarian produce through mandisand they have witnessed the evolution
and growth in the agriculture sector. Mandis plays a crucial role in the food supply chain across the country, mainly
in north India. Mandis are not only a place for farmers and traders but also a major source of livelihood for
middlemen and transporters. APMC bridges the gap between farmers and traders as it facilitates seller and
purchaser in one shed for smooth functioning. Apart from that, it is a primary duty of the committee to ensure
accurate prices of the produce, to ensure fair transaction between the parties and reduces the complexity of trading.
However, APMC has many major loopholes in its functioning such as the monopoly of mandis, cartelization by
commission agents, entry fees which are barred by government, heavy taxes and outstanding payments. These issues
with mandis are needed to be resolve for the betterment of the agriculture sector.

The need for Minimum Price Support

The concept of Minimum Price Support (MSP) is considered as a safeguard for the farmers of India. MSP is a system
where the price is fixed by the government as per the advice of Commission for Agricultural Costs and Prices
(CACP), upon which the farmers sell their produce directly to the government when the farmer is unable to incur the
cost of production from the open market. Twice in a year, 23 goods fall under the mechanism of MSP.
(cacp.dacnet.nic.in) It protects farmers from an unstable market and fluctuation in prices which results in sustainable
farmers' income. However, the ground reality differs from the main purpose of MSP as there is lack of awareness in
farmers which give the opportunity to middlemen to loot them. Additionally, it would be fair to say that the
minimum support price converts into the maximum price in such circumstances.

Impact of Covid-19 on Agriculture Sector

The agriculture sector has been tremendously hit by covid-19 and the consequent worldwide lockdown. There was a
sense of foreboding that the agriculture sector would be crushed when the government announced nationwide
lockdown in March 2020. Due to the transport restrictions, it has been highly challenging to deliver products across
the nation. Labour based farming was in trouble as the labours were fleeing back to their home town and the
production was directly suffered. Regardless of all the obstacles, initially, the sector was not much affected by it and
the prices of produce agriculture were stable as compared to other countries. Only the agriculture sector among all
three sectors was performing efficiently during Phase 1 of lockdown. However, the farmers were not able to deliver
their production to mandis in Phase 1. In June, the government announced Unlock 1.0 which lifted the transport
restriction and the arrival of production was resuming in mandis as shown in figure 1.

Later, it was observed that after Phase 5,there was a decline in arrivals of production in mandis as shown in figure 1,
increase number of farmers’ suicide cases and hike in prices. Hence, the consequences of Covid-19 have been equally
suffered by the Indian economy, farmers and the common man. In May 2020, it was discovered that 26 percent of
families of India has reduced the consumption of food for the reason that they were out of work and suffering
financial crisis. To minimize the hardship of vulnerable groups, the government of Indialaunched a scheme in June
which helped around 800 million people and provide free ration to 90 percent of ration card holders which includes
the number of farmers. (IDinsight) Yet millions of families which fall under below poverty line (BPL) were unable to
receive the benefits of the scheme which shows the inefficiency on part of the government [3].

A shortfall was noticed in the production and availability of food from the month of March to June 2020 as there was
a delay in the arrival of food production in mandis and local markets. The intermediators took the advantages of
adverse time of pandemic and create problems such as black marketing and hoarding. The agriculture sector has
experienced a delay in the harvesting of Rabi farming and unstable supply chain due to the lockdown and
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unavailability of labours. The nationwide shutdown results in temporal closure of restaurants, hotels and travels
which decrease the demand of agriculture products in the markets and hence, the demand and supply chain was
crushed causing huge loss to all sectors of Indian economy [4].

The Agriculture Reforms 2020

The Farmers (Empowerment and Protection) Agreement on the Price Assurance and Farm Services Act, 2020-
According to this act, private companies can directly purchase the produce of farmers by entering into a legal
agreement where they can negotiate on prices. The company, in advance, can put down the particulars of the
product and delivery required from the farmer in the legal agreement. Also, to avoid delay in payments, the farmers
will receive their payments in advance. The act provides the provision of Dispute Settlement Mechanism which
resolves any dispute arising out of the contract. The farmers protesting against the law claims that the law will give
the opportunity to the private player can effortlessly exploit the illiterate farmers by including various clauses in
favour of companies and majority of farmers will not be able to avail legal assistance [5].

The farming Produce Trade and Commerce (Promotion and Facilitation) Act, 2020-

The new legislation provides the option to farmers to sell their produce in or outside the mandis by removing the
barriers of intra-state dealing. The government has given the liberty to farmers to choose a marketplace where they
can receive higher prices and gain more profits.The act also permits agriculture trading on online platforms.
Additionally, no tax can be imposed on farmers and traders by the state government on the sale of produce outside
the mandis.

The act is being criticized by the state government for not imposing taxes on private companies which may result in
loss of state revenue. This act is more beneficial for big farmers as small and marginal farmers are not economically
sound enough to incur conveyance cost. Farmers’ income will also depend upon the fluctuation of price in the
market and the government will not provide MSP in case of sell outside the mandis. Hence, if the cost of cultivation is
higher than the market prices then the farmer will suffer the loss [6].

The Essential Commodities (Amendment) Act, 2020

The legislation for essential commodities was first introduced in 1955. This act categorized certain commodities as
essential to avoid artificial demand in the market via black marketing and hoarding. Before the amendment, the list
of essential commodities includes medicines, fertilizers, food items, fuel and seeds and so on. After the amendment,
the government has removed cereals, pulses, potato, onion, edible oilseeds and oil which means these commodities
will only be regulated by the government in case of war, famine, high price rise and natural calamities. This may
sound beneficial for farmers but also there are high chances of hoarding and an increase in prices. Here, the
government contends that there will be intervention by government in the situation of the rise in prices. However,
there are certain conditions to that too. The government will only intervene if there is a 50% increase in the price of
non-perishable items and 100% increase in the price of perishable items [7].

New Agriculture Laws and its Impact on the Economy of India:

In the middle of the pandemic, when the farmers were suffering misery, the government rushed to pass three bills in
the parliament without discussion and consultation as claimed by opposition parties which raise a question on
legislative scrutiny of the country. The three bills were converted into law within weeks but farmers straightway
reject all three Acts claiming it unfavourable for them. The new laws are facing backlash from opposition parties and
thousands of farmers, mainly from the states of Punjab, Haryana, Rajasthan, Uttar Pradesh and Madhya Pradesh,
protest on borderline of the capital. [8] Whereas, the government is continuously claiming that the reforms are for the
welfare of farmers and the economy of the nation. The opinion of the nation is divided on the new reforms in the
agriculture sector. According to the government and several economists, these reforms will cease the monopoly of
commission agents in the mandis and permit the corporate companies to enter in the sector and offer much better
prices to the farmers against their produce which will boom their income and help them to get rid of their debts.
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Liberalizing the trade in the agriculture sector will boost the economy which will help to generate more revenue.
Certainly, the private companies will introduce new methods, tools and technology for effective and efficient
farming which will ultimately bring advancement in the agriculture sector. Effective and efficient farming will boost
production and it will result in an increase in export. Also, the law promises better competitive market with fairer
prices to the farmers, therefore, will open more option for farmers to sell their produce [9].

The farmers and opposition argue that these farm laws will bring agony to the lives of farmers as the new legislation
did not guarantee MSP outside trading of mandis. The concept of contract farming already exists in the agriculture
sector where corporate enters into the contract with farmers and the price are pre-determined and the raw material is
provided by the corporate. Companies like Hindustan lever Ltd, PepsiCo, Nestle India Ltd, Himalaya Drugs Ltd,
Unicorn Agrotech Ltd etc. are involved in contract farming. The idea of contract farming is beneficial for big farmers
only as it has been seen small farmers are subject to exploitation because they often agree on lower prices [10].

During the lockdown, the GDP of India crippled but only the agriculture sector results in positive growth. Post
Covid-19, the new agriculture reforms will aid the Indian economy by liberalizing agriculture trade for farmers as
well as private companies. The new laws will bring advancement in farming by introducing modern methods of
farming and technologies. The role of commission agent has been minimized by this law and the cost-cutting of
transportation through this law will increase the income of farmers. The initiative taken by the government by
permitting online trading in farming has been highly praised and this move will prove favourable in long-run for the
Indian Economy [11].

CONCLUSION

The nation has witnessed the manner in which the central government has passed the farm bill in both the houses of
parliament which is subject to high criticism and destructive for the basic structure of the constitution. The state
government has absolute power to make law on agriculture, despite the fact, the centre invades the jurisdiction of the
state government. It is detrimental to pass a law in such an undemocratic way in a country like India. As far as the
new agriculture reform is a concern, the nation has divided opinion. The reforms made by the centre were much
needed but there are plenty of loopholes and uncertainty which are needed to be addressed by the government. The
protest shows that the farmers have no confidence in the government which needs to be restored. The hands which
feed the nation are now freezing in cold, fighting for their demands. The government needs to resolve the issue and
bring farmers' confidence back. The economy of India does not lie in the urban economy but in the rural economy
which will vanquish the economic crisis.

SUGGESTIONS

The number of mandis should be increased by the government which will reduce the cost of conveyance and increase
the profit margin of farmers. These mandis need the independent regulatory body to keep a check on middlemen,
commissioner agents and officials. The government should take some effective initiatives to educate the farmers
regarding inaccurate weighing machines, price determination, use of online platforms and new technologies. The
issue of improper storage and warehouse facilities should be dealt with by the government. The center should
launch schemes which provide loans to the farmers at the lowest interest rate or zero interest rate. This will
encourage farmers and improve their productivity. The implementation of MSP is irregular and deficient, the
respective governments of state should re-examine the process and rectify the lacuna.
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ABSTRACT

Concrete has gain vast popularity in the infrastructural development because of its tremendous
advantages over strength and durability concerns. Cement is considered as one of the important
ingredients for the preparation of concrete. In India the production of cement is significantly increasing
to fulfil the demand of concrete production That's why we can substitute a material that may have
partially or fully similar properties like cement which can be used to prepare concrete by considering
various aspects such as environment friendly, cost effective and satisfying the desired other properties of
concrete. Since micro silica which is a by-product of silicon metal and also satisfies different properties of
cement like chemical as well as physical properties due to its pozzolanic activity can be taken as a
replacing material of cement for the concrete preparation to enhance the strength. Here in this paper the
effect of commercial densified silica fume with the replacing percentage of 0%, 3%, 6%, 9%, 12% and 15%
respectively to cement has been carried out and discussed. The results of mechanical strengthening
properties have been shown by testing the compressive, splitting tensile and flexural strength for
concrete mixes. In order to enhance various properties, super plasticizer has been added in a percentage
of 1%, 1.1%, 1.2%, 1.3%, 1.4%, and 1.5% as chemical admixture

Keywords: Cement, pozzolanic activity, densified silica fume, concrete mixes.

INTRODUCTION

Concrete which is also known as a versatile construction material is the most used material in the world as it can be
designed based on environmental condition and client demand. Continuous research is going on to improve its
strength and durability using chemical admixtures and supplementary cementitious materials. That’s why now a
days most of the concrete are prepared by adding or replacing various types of cementitious materials fulfilling
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partially or fully the constituents and other properties of concrete with the similar effect in case of strength and
durability. Those replacing materials can be a by-product or any other collection of wastes products such as fly ash,
GGBS, micro silica, cupper slag, RCA etc. by any industry or structure which can be used for the preparation of
concrete in a wide range. The major benefits of replacing the SCMs are that, they can be used in the preparation of
concrete by partially replacing the cement without hampering its properties due to its similar cementation
constituents and as well as it also helps to enhance different characteristics of fresh and hardened concrete in various
ways. Mostly, the concrete produced day today includes fly ash and slags which is again compared in between the
both by considering their optimum concrete mixing properties. It has been found that use of fly ash or slag in
concrete lead to drastic reduction in strength properties. Effect of addition of these alternative materials depends
upon the extent of their pozzolanic reaction with calcium hydroxide liberated from cement. So, to replace cement
without much affecting the strength properties, an alternative binder having higher degree of pozzolanic activity is
required. Micro silica a byproduct of silicon industry in this regard can be considered to be perfect alternative binder
as per the requirement due to its higher fineness and pozzolanic activity.

According to Panjehpour et al. (2011), the concrete mix prepared by micro silica gives significant mechanical results.
The investigation done by Singh et al. (2016) states that the SiO2 vapours produced at a high temperature nearly
about 2000°C oxidizes and condense in low temperature zone to small particles which consists non-crystalline silica.
A report investigated by Newman and Choo (2003) states that, filtration of gases was started before 1970s and was
used in a large scale and the micro silica formed firstly having the standard NS 3050 was granted to use in case of
factory-made cements. As per Thomas et al. (2012), the fine particles presence in the micro silica makes the concrete
mix denser and increases its cohesiveness. The substitution percentage of micro silica with cement should lie
between 7% to 9% by mass of binding material according to Bhanja and Sengupta (2005).

Several research works have been performed to enhance the strength of concrete using different contents of micro
silica. For instance, Perumal and Sundararajan (2004) have investigated the influence of micro silica on the strength
properties of concrete and found that 10% micro silica can enhance the strength of concrete of any grade. Similarly,
Hanumesh et al. (2015) have investigated the influence of addition of 5 - 20% micro silica on mechanical properties of
M20 concrete. It is found that the optimum gain in compressive strength is observed at 10% micro silica. Besides, as
per Katkhuda et al. (2009), the maximum enhancement in compressive strength is recorded for 15% micro silica
content. In addition, Ismeik (2009) has used 5- 15% micro silica at 2.5% intervals with varying w/c ratio i.e., 0.30, 0.35
and 0.40. It is revealed that the highest enhancement in compressive strength is observed at 10% micro silica content
with 0.30 wi/c. Similar investigation carried out by Amudhavalli and Mathew (2012) reveals that he maximum gain in
compressive strength at 28 days is observed at 15% micro silica. Kumar and Dhaka (2016) have studied the effect of
5%, 9%, 12% and 15% micro silica on concrete properties. The optimum percentage replacement of micro silica has
been found as 12%. Investigation of Ajileye (2012) also reveals an increasing trend in compressive strength up to 10%
of micro silica and gradual fall in strength beyond this content. It has been mentioned in ACI Committee 226 (1987)
report that the real effectiveness of micro silica in enhancing the strength of concrete usually starts at 3 days of
normal curing. Furthermore, other notable researchers also have similar opinion about addition of micro silica in
enhancing the mechanical properties of concrete (Mohyiddeen and Maya, 2015; Memon et al., 2013; Mazloom et al.,
2014). As discussed in the above literature that most of the studies have been conducted with micro silica as binder,
which enhances the strength. But in order to produce high strength concrete it requires use of appropriate super
plasticizer in addition to the micro silica. Therefore, in this research work the experiment has been carried out by
gone through various testing procedures with the replacement of 0%, 3%, 6%, 9%, 12% and 15% micro silica with
cement respectively and adding appropriate doses of super plasticizer.

Aim and Objective

The aim of this research work is to find out various mechanical properties like compressive, splitting tensile and
flexural strength of concrete replaced by micro silica with OPC in various proportions by adding chemical
admixture.
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Scope of the Present Work

The investigation work has been done for the preparation of M40 grade of concrete by replacing micro silica at
various proportions like 0%, 3%, 6%, 9%, 12%, 15% with cement and by adding 1%, 1.1%, 1.2%, 1.3%, 1.4%, and 1.5%
by conducting different tests.

Experimental Programme
A comprehensive experimental programme has been designed to accomplish the objective of the study. The
experimental procedures followed in the investigation are discussed below.

MATERIALS AND PROPERTIES

43 grade Ordinary Portland Cement of Ultratech Cement Company was taken from local market of Bhubaneswar for
the test procedure by confirming the standard IS: 8112. Elkem micro silica of 920u (Elkem India Pvt. Ltd.) was
collected through internet to use in the investigation. Siliceous type fine aggregates consist of finely divided rocks
and minerals were taken from Kuakhae River, near Hansapaal, Bhubaneswar. Crushed granite stone chips (angular)
of 20mm nominal size were collected from Tapanga, Khurda, Odisha for the work. Normal portable water was taken
for the preparation of mixes and curing process. Sika Visco Flow®-3105 NS as super plasticizer was used from the
local market of Bhubaneswar. The physical properties of binders i.e., OPC and micro silica were evaluated by
following the test procedures of IS 4031 (Part 1 to Part 11) are shown in the Table 1. Similarly, Table 2 shows the
chemical compositions of OPC as per IS 8112 and micro silica as per ASTMC 1240 respectively. Properties of
aggregates i.e., both fine aggregate and coarse aggregates were evaluated by considering different parts of IS 2386
and the values are shown in Table 3.

Concrete Mix Design

To fulfill the objective of producing high strength concrete using micro silica, it requires preparation of six concrete
mixes including the control concrete. The control concrete mix was designed as per 1S 10262 (2019) using OPC,
natural surface saturated dry aggregates and water. The effective w/c ratio was 0.36, but meanwhile to maintain the
slump in a medium workable range, super plasticizer was used. In rest of the five concrete mixes, OPC was replaced
with 3%, 6%, 9%, 12% and 15% micro silica by mass. As the fine particles of micro silica has the tendency of
absorbing water during mixing of concrete, the workability was maintained by increasing the super plasticizer
content with micro silica without altering the effective w/b ratio (0.36). Super plasticizer (Sika Visco Flow®-3105 NS)
has been added in various percentages such 1%, 1.1%, 1.2%, 1.3%, 1.4%, and 1.5% to all the six concrete mixes. The
details of materials required for the six concrete mixes are furnished in Table 4.

Production of Fresh Concrete, Specimen Casting and Curing

In the first stage all the solid ingredients were thoroughly mixed in the concrete blender to form a homogenous solid
mixture. After that required water was slowly added to the solid mixture and the again mixed thoroughly for 5-6
minutes to form a homogenous wet mix. The super plasticizer was added along with the water in the process of
mixing. After the mixing process, the fresh concrete was undergone slump test and its workability was confirmed.
After having the workable concrete prepared, it was filled into the different moulds like cubes, cylinders and prisms
to prepare the concrete specimens. The fresh concrete was laid in the mould in three layers compacted with required
blows by the temping rod. After 24 hr of casting, the specimens were removed from the moulds and put in water for
curing up to the desired age.

Testing Procedures

Different types of testing methods has been carried out to find various mechanical properties of the concrete
prepared by replacing micro silica with cement such as compressive strength, splitting tensile strength and flexural
strength at 28 days of curing by considering relevant IS codes. To calculate the result of compressive strength, 150

D ME 32562

e


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS
Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

Soumyakanta Mohanty et al.

mm cube specimens were tested under 2000 kN compressive strength testing machine at a constant rate of loading of
14 N/mm?#'min till the failure as per IS: 516 (1959). To calculate the splitting tensile strength of the specimen after 28
days curing having dimensions 150 mm dia and 300 mm height, the test was conducted by the help of compressive
testing machine considering IS: 5816 (1999). To calculate the flexural strength ofprism specimens having dimensions
150 mm x 150 mm x 700 mm were tested after 28 days of curing by applying two points load on the specimen
considering IS: 516 (1959).

RESULTS AND DISCUSSIONS

The investigation work has been carried out to find different properties of M40 grade concrete mix by replacing
micro silica and by adding super plasticizer with a wi/c ratio of 0.36 and results were calculated after 28 days of
curing. The workability results (slump and compaction factor) of the prepared concrete mixes are represented in
Table 5. The workability of the concrete mixes decreases to a lower value by replacing micro silica with cement with
the mentioned percentages. That’s why super plasticizer has been added in the mixes to enhance the workability to
some extend so that the slump can be used for any construction work with a considerable result. In the same way the
compaction factor result of the concrete mixes has been kept in between 0.9 to 1.0 by adding super plasticizer which
is acceptable to use.

Compressive Strength of Micro Silica Replaced Concrete

The compressive strength of the prepared concrete mixes with M40 grade concrete has been obtained by confirming
IS 10262-2019. The compressive strength result of concrete mixes in which micro silica was replaced with OPC and
the addition of super plasticizer is shown in Table 6. The compressive strength value for the control mix was
calculated as 49.7 MPa and the values increased in a gradual manner of 51.2 MPa, 55.2 MPa, 57.4 MPa, and 57.8 MPa
with the concrete mixes RS3, RS6, RS9, and RS12 respectively. The values increased with the replacing percentage
due to its pozzolanic nature. But the value decreased suddenly to 55.0 MPa for RS15 i.e. less as comparing to the mix
RS12 which is 57.8 MPa. Because the optimum incremental value of micro silica with replacement of cement was up
to 12% in this study which was the maximum limit for the hydration process with Ca(OH)z present in OPC .

The maximum compressive strength value of concrete mix was found when micro silica were replaced with 12% by
OPC. The lower water cement ration was became effective by the addition of super plasticizer which helped to
achieve the required workability. The graphical representation of the same compressive strength value at 28 days
curing is shown in Fig 1.

Splitting Tensile Strength of Micro Silica Replaced Concrete

The splitting tensile strength for the M40 grade concrete mixes were obtained by considering the testing method
according to the standard code IS 5816-1999 for. The test results of the same has been shown both in tabular form in
Table 7 and in graphical manner in Fig 2 for a clear view. The values of splitting tensile strength increased initially in a
gradual manner with the replacement of micro silica by OPC. The splitting tensile strength results varies from 4.09 MPa
to 4.42 MPa with concrete mix ratio from RSO to RS12 respectively. But the value of value decreased to 4.31 MPa when the
replacing percentage increased to 15%.

Flexural Strength of Micro Silica Replaced Concrete

The results of flexural strength for M40 grade concrete mixes were obtained by going through the test procedure as
per IS 516-1959. The investigation results for the micro silica replaced concrete mixes are shown in Table 8 in a
tabular manner and in Fig3 in a graphical manner for clear view. The flexural strength value increases with the
increasing percentage of micro silica in the mix up to 7.6% i.e. 5.52 MPa with the comparison to controlled mix. The
maximum value increased at 28 days of curing for M40 grade concrete made with replacement of 12% micro silica is
found to be 5.52 MPa as shown in Table 8. The graphical representation for the same results has been shown in Fig 3.
The results investigated from the above tests can be concluded as that, the replacing percentage of micro silica
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carried out for the research work to know the various mechanical properties are comparable and are significant to
use in case of preparation of concrete to enhance its properties as compare to controlled mix. The result of enhancing
properties by using micro silica is due to its ultra-fine particle nature which contains amorphous silica and its
pozzolanic nature.

CONCLUSIONS

1. The replacement percentage of cement with micro silica up to 12% at 28 days of curing tends to increases the
values of its various mechanical properties such as compressive strength, splitting tensile strength and flexural
strength.

2. The compressive strength, splitting tensile strength and flexural strength values increased in a percentage by
16.30%, 8.07%, and 7.60% respectively comparing to controlled mix concrete.

3. The workability of the mixed concrete decreased as the replacing percentage of micro silica increased. Therefore,
the consumption of water will be more if the replacing percentage will be higher.

4. The maximum replacing percentage level of micro silica is found to be 12% for M40 grade concrete mix in an
effective manner.
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Table 1 (Physical Properties of Binders)

Properties OPC Micro Silica
Specific gravity 3.14 224
Fineness (m2 /kg) 322 22000
Consistency (%) 32 18
Initial setting time (min) 80 220
Final setting time (min) 340 280
Soundness (mm) 4 10.6
28 days compressive strength of mortar (MPa) 4445 54
Elﬁlil 32565
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Table 2 (Chemical Properties of Binders)

Oxides OPC Micro Silica
CaO 63.65 057
SiO: 22.15 91.86

Al203 5.40 0.76
Fe:03 3.70 1.35
MgO 1.75 -

SOs 2.34 0.44
Na20 0.11 0.39
K20 0.30 1.45

LOI 0.60 3.08

Table 3 (Properties of aggregates)

Properties FA CA

Loose bulk density (kg/m3) 1420 1511

Compact bulk density (kg/m3) 1596 1652
Specific gravity 2.46 2.79

Water absorption (%) 13 0.28
Free surface moisture (%) 0.07 0.3
Fineness modulus 2.8 6.58
Impact value (%) - 19.4
Crushing value (%) - 11.6

Table 4(Quantities of materials required for a cubic meter concrete)

Mix OPC Micro Silica FA CA Water Super plasticizer
% kg % kg kg kg kg kg
RSO 100 410 0 0 640 1230 148 41
RS3 97 398 3 12 640 1230 148 45
RS6 94 385 6 25 640 1230 148 4.9
RS9 91 373 9 37 640 1230 148 5.4
RS12 88 361 12 49 640 1230 148 5.7
RS15 85 348 15 62 640 1230 148 6.2

Table 5 (Workability result of concrete mixes with addition of super plasticizer)

Concrete mix Slump Value (mm) Compaction factor
RSO 75 0.95
RS3 75 0.95
RS6 72 0.94
RS9 70 0.94
RS12 68 0.93
RS15 65 0.92

Table 6 (28 days compressive strength of concrete mixes with the addition of super plasticizer)

Concrete mix Compressive strength (MPa)
RSO 497
RS3 51.2
RS6 55.2
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RS9 574
RS12 57.8
RS15 55.0

Table 7 (28 days splitting tensile strength of concrete mixes with the addition of super plasticizer)

Concrete mix Splitting tensile strength (MPa)
RSO 4.09
RS3 4.16
RS6 4.32
RS9 4.40
RS12 442
RS15 431

Table 8 (28 days flexural strength of concrete mixes with the addition of super plasticizer)

Concrete mix Flexural strength (MPa)
RSO 5.13
RS3 5.21
RS6 5.40
RS9 5.50
RS12 5.52
RS15 5.38
@ 60 © 4.5
P = > 4.4
8 55 TS 43
s = o
€ = £ 42
85 5o Eg 41
28 2o
] a < 4
-5 2 2
Q 45 5 5 39
RSO RS3 RS6 RS9 RS12 RS15 Q RSO RS3 RS6 RS9 RS12 RS15
Concrete mixes Concrete mixes
Fig. 1. (28 days compressive strength) Fig. 2. (28 days splitting tensile strength)
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ABSTRACT

Various natural gums and mucilages have been examined as polymers for control and sustained drug
release, in the last few decades. Natural polymers remain attractive primarily because they are
commercial, readily available, capable of multitude of chemical modifications and potentially degradable
and compatible due to their origin [1]. The last few decades have witnessed major academic and
industrial efforts aimed at the development and application of polymeric materials for controlled drug
delivery. Drug delivery systems can be defined as pharmaceutical dosage forms or formulations which
are used to introduce drugs (active entities) into or onto the body. The aim of the delivery system is to
transport an active entity to its site of action at a rate and concentration that both minimise side effects,
and maximise therapeutic outcome [2].Polymers from plants have fabulous interest due to their
pharmaceutical applications such as diluent, binder, dis integrant in tablets, thickeners in oral liquids,
protective colloids in suspensions, gelling agents in gels and bases in suppository and also used in
cosmetics, textiles, paints and paper-making [4].

Keywords: TDDS, Polymers, Controlled drug delivery

32568

[=] ::%
m


http://www.tnsroindia.org.in
mailto:Manish.yadav@sgtuniversity.org

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

Manish Yadav
INTRODUCTION

Transdermal System

TDDS system lying under the category of controlled delivery in which the aim is to deliver the drugs through the
skin in controlled rate [8]. TDDS is, mostly known as one of the most effective, appealing and reliable drug delivery
systems. A transdermal system can be defined as a medicated adhesive apply on skin to give a specific dose of drug
through the skin with a predetermined rate of drug release to reach into the circulation [7]. Transdermal drug
delivery offers many cons over other traditional routes of drug delivery, such as a better control of blood levels,
reduce incidence of systemic toxicity, and the absence of hepatic first-pass metabolism[38]. Currently tdds delivery is
one of the most promising methods for drug application. It decreases the load that the oral route commonly places
on the GIT and liver. It increases patient compliances and reduce harmful side effects of a drug caused from
temporary over dose and is convenience in tdds drugs that require only once weakly application. That will improves
bioavailability, more consistent plasma levels, longer period of action resulting in a lessening in dosing occurrence,
reduced side effects and enhanced therapy due to safeguarding of plasma levels up to the end of the dosing period
compared to a decline in plasma level with usual oral dosage forms [15].

Desired Features of TDDS: [12]

1) The skin has pH of 4.2 to 5.6, solution which have this pH range are used to keep away from damage to the skin.
2) For the healing action of the drug, there is a need of optimum partition coefficient.

3) API must have a low melting point (less than 200°C).

4) Transdermal system should be less than 40 cmz2 in dimension.

5) Shelf life upto 2 yrs.

6) The half-life t¥ of the drug have to be short;

Limitation for a drug substance to be incorporated into a transdermal delivery system are[16, 12]

1. Heavy drug molecules (>500 Da) regularly difficult to penetrate the stratum cornea.

2. Very low or high partition coefficient drug cannot reach circulation.

3.Drugs that are very melting can be given by this route due to their low solubility together in water and fat [16].
4.Some degree of skin permeability.

5. Variation in absorption competence at different sites of skin [12].

Route of delivery system and prospects:

Skin: The skin is the largest organ of the human body which covers a surface area of approximately 2 sq.m. and
receives about one third of the blood circulation through the body [14]. The skin layer function is to provide a
barrier for allergen, microorganisms, the permeation of ultraviolet (UV) radiation & chemicals, [10].Skin is a major
factor in determining the various drug delivery aspects like permeation and absorption of drug across the dermis.
The diffusional resistance of the skin is greatly dependent on its anatomy and ultra structure [15]. The percutaneous
absorption facilitates the infusion of diverse but characteristically defined molecular entities across the skin barrier,
and any further absorption of the substance gets it into the systemic circulation [36].

Epidermis: The epidermis is the outermost layer of the skin and varies in thickness with approximately 0.8 mm on
the palms of the hands and soles of the feet. It consists of multi-layered regions of epithelial cells and the viable
epidermis is often referred to as the epidermal layers below the stratum corneum. The cellular content of the
epidermis consists predominantly of keratinocytes (approximately 95% of cells), with other cells of the epidermal
layers including melanocytes, Langerhans cells and merkel cells. The stratum corneum is the most superficial layer of
the epidermis [10].The stratum corneum is a highly structured lipid-rich region that minimises the ingress and egress
of water, oxygen and chemicals. Skin products may target sites like dermis, epidermis and hypodermis. The key
target region for the majority of topical products is the viable epidermis and sites targeted here include nerves,
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keratinocytes, melanocytes, Langerhans cells and hair follicles. Transdermal products target the systemic circulation
[18].

Dermis: Dermis consists of collagenous (70 %) and elastin fibres and is 0.1-0.5cm thickness. the ground substance
that promotes the elasticity of the skin is glycosaminoglycans or acid mucopolysaccharides are linked to peptide
chains to form proteoglycans. Fibroblasts are major cells which create the connective tissue components of collagen,
laminin, fibronectin and vitronectin; mast cells that are concerned in the immune and inflammatory effect; and
melanocytes involved in the manufacture of the pigment melanin. In dermis Nerves, blood vessels and lymphatic
vessels are additionally present[44]

Hypodermis: The hypodermis layer is rich in proteoglycans and glycosaminoglycans. It act as a connecting tissue
between skin, muscle and bones. Large quantity of adipose tissue in the hypodermis provides thermal padding to
stay the body warm [42].

Principles of Transdermal Permeation

The skin permeation routes include transport across the epidermis and skin appendages, particularly the hair
follicles and sweat glands that form an alternative pathway to the intact epidermis. The skin appendages represent
only 0.1% of the total surface of the human skin and the contribution of this route for permeation flux of drugs is
small [43].

Initially skin was measured as an impermeable protective barrier, but afterwards investigations were carried out
which proved use of skin route as systemic delivery. The various steps involved in transport of drug from
patch to systemic circulation are as follows [11]:

1. Flow of API from drug pool to the rate controlling membrane.

2. Distribution of drug to stratum corneum through rate limiting membrane.

3. Penetration through epidermis and absorption by stratum corneum.

4. Capillary intake of drugs in the dermal layer.

5. Outcome on target organ.

Types of Transdermal Patches

a) Single layer drug in adhesive: In single layer system drug is available in adhesive lining. It adheres to the skin
and also responsible for drug release for the skin. It is covered with temporary liner and a backing[54].

b) Multi -layer drug in adhesive: It contains more than one layer like immediate drug release and controlled release
along with the adhesive layer. The adhesive layer is responsible for the releasing of the API. This patch also has a
temporary liner-layer and a stable backing [64].

¢) Vapour patch: In this type of patch the role of adhesive layer not only serves to adhere the various layers together
but also serves as release vapour. The vapour patches are new to the market, commonly used for releasing of
essential oils in decongestion. Various other types of vapor patches are also available in the market which are used to
improve the quality of sleep and reduces the cigarette smoking conditions [54].

d) Matrix System: This system is of Two type:

a) Drug-in-Adhesive System: For the formation of drug reservoir, the drug dispersed in an adhesive polymer and
then spreading the medicated polymer adhesive by solvent casting or by melting the adhesive (in the case of hot-
meltadhesives) on to an impervious backing layer.

b) Matrix System: In matrix dispersion system hydrophilic or lipophilicpolymer matrix is used for drug dispersion.
The polymer and drug is fixed onto an occlusive base plate in a compartment fabricated from a drug- impermeable
backing layer. A strip of adhesive rim is formed in this system along the circumference instead of applying on the
face of drug reservoir[55].

The rate of drug release (dQ/dT) from this matrix dispersion system is defined as follows:

dQ/d p T D=xVA Cx p/2T
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where A is equal to the initial drug loading in the polymer matrix dispersal unit, and Cp and Dp are the solubility
and diffusivity of the drug in the polymer, respectively, and T stands for the time [36].

e) Micro-Reservoir Systems: This drug delivery system is a combination of reservoir and matrix-dispersion systems.
The drug reservoir is formed by suspending the drug in an aqueous solution of water-soluble polymer and then
dispersing the solution homogeneously in a lipophilic polymer to form thousands of un leachable, microscopic
spheres of drug reservoirs. The thermodynamically unstable dispersion is stabilized quickly by immediately cross-
linking the polymer in situ [56].

Modern Techniques of Transdermal Drug Delivery System:

lontophoresis: It involves passing of current (few milli amperes) to skin limited to a certain area using the electrode
remains in contact with the formulation which is to be administered. In the diagnosis of cystic fibrosis and
lontophoretic delivery of lidocaine is considered and Pilocarpine delivery is the best example [12].

Electroporation: Electroporation which uses short electrical pulses of high voltage to create transient aqueous pores
in the skin [64]. Thesepores provide pathways for drug penetration that travel straight through the horny layer.
Thistechnology has been successfully used to enhance the skin permeability of molecules with differing lipophilicity
and size including biopharmaceuticals with molecular weights greater that 7kDA [65].

Ultrasounds: In this method, the low frequency of ultrasound has shown to enhance transdermal transport of
various medicaments including macromolecules and it is known as Sonophoresis. It also involves rupturing the
lipids that are present in stratum cornea, which allows the drug to deliver through the biological barrier[68].

Sonophoresis: Sonophoresis (which uses low-frequency ultrasonic energy to disrupt the stratum corneum) and
thermal energy (which uses heat to make the skin more permeable and to increase the energy of drug molecules)
[64].

Magnetophoresis: In this method the function of magnetic field which acts as an external force to increase the
diffusion of a diamagnetic solute over the skin. Skin exposure to a magnetic field also induce structural alterations
that could provide enhance in the permeability. It is a novel approach in increasing the drug delivery over the
biological barrier and benzoic acid, a diamagnetic substance was selected as a drug candidate. The impact of magnet
field strength on diffusion flux of drug substance was found to increasing the applied strength [68].

Laser ablation: In this approach, the high energy of the laser creates pores in the skin that permit the transit of
drug through the SC for example, from a topically applied patch or gel. There are two optimal wavelengths at
which skin ablation can be achieved: a wavelength absorbed by tissue proteins (2940 nm) and one absorbed
by tissue water (mid-infrared; 2790 nm). During laser irradiation, the energy is absorbed by the
components of the skin in the form of vibrational heating [67].

Skin Abrasion: In this technique, the upper layers of the skin is directly removed or disrupted, so that it easily helps
in permeation of topically applied medicaments. There are also some devices that are based on techniques which are
employed by dermatologists for superficial skin resurfacing (e.g. micro dermabrasion) that have use in the treatment
of acne, scars, hyper pigmentation and other skin blemishes[12].

Polymers in TDDS

Degradable Polymers: Degradable polymers can be categories as natural and synthetic examples are
polyanhydrides, a-hydroxy acids, and natural sugars such as chitosan [22].
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Biodegradable Polymers: Biodegradable polymers degrade after some time and are offer temporary support. With
an estimation of 68 million kilograms per year in 2001[5].

Biodegradable polymers are biocompatibility and biodegradability[1]. Biodegradable polymers are natural or
synthetic in origin and are degraded in vivo, either enzymatically or non-enzymatically or both to produce
biocompatible, toxicologically safe by-products which are further eliminated by the normal metabolic pathways [3].
Herein, a new type of naturally occurring nanoparticles obtained from the sticky exudates on the adventitious roots
of English ivy (Hedera helix), was explored for its poten-tial biomedical application [20]

Some of the important properties of a biodegradable biomaterial can be summarized as follows [21]:

e The material should not evoke a sustained inflammatory or toxic response upon implantation in the body

e The material should have acceptable shelf life

e  The degradation time of the material should match the healing or regeneration process

e The degradation products should be non-toxic, and able to get metabolized and cleared from the body

Polymers In Pharmaceutical Applications

Polysaccharides can be homo-or hetero-polymers and may be obtained from marine and vegetal sources. The
common examples from marine sources are chitin and chitosan; while the common examples from vegetal sources
are starch, cellulose, and alginic acid (alginate). Proteins are heteropolymers made up of different polar and
nonpolar a-amino acids. Thebiodegradation of proteins is commonly achieved by amine hydrolysis using enzymes
such as proteases. Proteins can be obtained from animal or vegetal sources. The common examples of proteins from
animal sources for biomedical applications are silk, gelatin, collagen, elastin, aloumin, and fibrin. The common
examples of proteins from vegetal sources are wheat gluten, soy protein, peanut, and whey protein [2].

Zein: Zein is a protein present in corn in the seeds of maize in large amounts, which has a high content of
hydrophobic amino acids (leucine, proline and alanine) [63]. Zein might serve as an inexpensive and most effective
substitute for the fast-disintegrating synthetic and semi-synthetic film coatings currently used for the
formulation of substrates that allow extrusion coating [9].

Starch:Starch is widely used and in the presence of a plasticizer such as glycerol, starch loses much of its original
granular structure and is transformed into a molten plastic state named thermoplastic starch. Unfortunately,
thermoplastic starch has two main disadvantages in comparison with most plastics currently in use, namely that it
absorbs moisture and exhibits poor mechanical properties. [63].

Starch-Based Polymers: Starch is a natural polymer which possesses many unique properties and some
shortcoming simultaneously. Therefore, by combining the individual advantages of starch and other natural
polymers, starch-based biodegradable polymers are potential for applications, in the form of microsphere or
hydrogel, for drug delivery. Pure starch possesses the characteristic of being able to absorb humidity, and is thus
being used for the production of drug capsules in the pharmaceutical sector. Flexibiliser and plasticiser such
as sorbitol and glycerine are added so the starch can also be processed thermo-plastically. By varying the
amounts of these additives, the characteristic of the material can be tailored to specific needs (also called "thermo-
plastical starch") [9].

Gelatin: Gelatin is a natural biopolymer derived from collagen via controlled alkaline, acid, or enzymatic hydrolysis.
As a result of its biological origin, it has excellent biodegradability and biocompatibility and because it is widely
available, gelatin is a relatively low-cost polymer. Gelatin is a versatile biopolymer that traditionally enabled the
design of several different drug carrier systems, such as microparticles, nanopatrticles, fibers, and hydrogels [19].
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Rosin:Rosin, a film-forming used as film-coating and microencapsulating materials to achieve sustained/controlled
drug release. [9].

Polyisobutylenes (PIBs): PIBs in contrast, are characterized by a low solvent capacity for drugs. PIBs are often used
in membrane-controlled systems where the initial burst of drug released from the adhesive layer should be limited.
PIB-based adhesives are mixtures of high and low molecular weight polymers, which provide cohesion and
tackiness, respectively. By adjusting the composition of the PIB formulation, cold flow and adhesiveness can be
customized for each system [70].

Polyamides: Polyamides, where the repeating units are held together by amide groups (CO-NH), may be produced
by polymerization of amino or the interaction of an amine (NH2) group and a carboxyl (CO2H) group. Polyamides
are not generally biodegradable. As a result of the strong hydrogen bonding ability of amide bonds and the
biodegradability imparted by the ester bonds, poly(ester-amide)s have been used in various biomedical applications
including bio resorbable suture materials, drug-eluting dressings for burn treatment, vascular patches, gene delivery
vehicles for transfection purpose, coating materials for metallic drug-eluting stents and wound closure biomaterials.
Poly (ester-amide)s have also been used in various drug delivery applications, including anticancer drug delivery

[21.

DIFFERENT ADVANCEMENT IN MARKETED FORMULATION OF TDS

The drugs which are available in market and studied widely for the use of TDDS are nifedipine [25], nitroglycerin
[26, 27, 40], captopril [28, 29], chlorpheniramine [30], propranolol [31,32],aspirin [33,34], norethindrone[35],
hydrocortisone [37, 38], acyclovir [39], fentanyl [40], theophylline [36, 45], nicotine[36, 40], testosterone[40,
46],clonidine [40], lidocaine [35], scopolamine [40],estrogen [48], norelgestromin [49], estradiol [47],triptolide [50],
rivastigmine [51, 52], terbinafine [53],primaquine[57], rotigotine [58, 59], methylphenidate [60]and selegiline[61] [24].

Transdermal products currently on the US market

REFERENCES

1.  Om Prakash Pal, RishabhaMalviya, VipinBansal, Pramod Kumar Sharma, “Rosin an important polymer for drug
delivery: a short review”, 2010; 3(1), 35-37.

2. Siew Yong Teo, Siang Yin Lee, Michael J Rathbone, Seng Neon Gan. “Polymeric materials as platforms for
topical drug delivery: a review”. Int J Pharm PharmSci 2017;9(1):14-20.

3. lJain RA, “The manufacturing techniques of various drug loaded biodegradable poly (lactide-coglycolide)
(PLGA) devices”, Biomaterials, 21, 2000, 2475-2490.

4. LohithasuDuppala, ShabariGirinath K., D. Midhun Kumar, DivvelaHema Naga Durga, “Applicability of natural
polymers in transdermal Patches: overview”, world journal of pharmacy and pharmaceutical sciences, 5 (12),
513-527

5. KiranDhaliwal, PriyaDosanjh. Biodegradable Polymers and their Role in Drug Delivery Systems. Biomed J Sci&
Tech Res, 2018, 11(1)8315-8320.

6. J.C. Middleton, AJ. Tipton, “Synthetic biodegradable polymers as orthopedicdevices” ,Biomaterials 21 (2000)
2335-2346

7. Shinde Ramesh, MalarkodiVelraj, “An overview on novel approach of transdermal drugdelivery systems”, Drug
Invention Today, 2018, 10(3),297-303.

8. Mrs.AshwiniJadhav, Miss. ShubhangiVidhate, Mr.Akshay More, Mr. Nikhil Bhujbal, Dr.SandipKshirsagar,
“Review on Transdermal Drug Delivery System: Novel Approches”, Sch. Acad. J. Pharm., Sept, 2018; 7(9): 407-
413.

32573

[=]
0

4

=


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Manish Yadav

Kiran Sharma, Vijender Singh, AlkaArora, “Natural biodegradable polymers as matrices in transdermal drug
delivery”. Int.J. Drug Dev. & Res., 2011, 3 (2): 85-103

AhlamZzaidAlkilani,Maeliosa T.C. McCrudden, and Ryan F. Donnelly, “Transdermal Drug Delivery: Innovative
Pharmaceutical Developments Based on Disruption of the Barrier Properties of the stratum corneum”,
Pharmaceutics. 2015 Dec; 7(4): 438-470.

RohitTiwari, Manish Jaimini, Shailender Mohan, Sanjay Sharma, “Transdermal drug delivery system: a review”,
International Journal of Therapeutic Applications, Volume 14, 2013, 22-28

KharatRekhaSudam and Bathe Ritesh Suresh, “A Comprehensive Review on: Transdermal drug delivery
systems”, International Journal of Biomedical and Advance Research 2016; 7(4): 147-159.

RichaSachan, MeenakshiBajpai, “Transdermal drug delivery system: a review”, Int. J. Res. Dev. Pharm. L. Sci., ,
2013, Vol. 3, No.1, pp 773-790.

HimanshiTanwar * and RuchikaSachdeva, “Transdermal drug delivery system: a review”, IJPSR, 2016, 7(6).2274-
90

N. Sandeepthi, L. Satyanarayana, “Transdermal drug delivery: an overview”, J. Global Trends Pharm Sci, 2017,
8(4): 4537 — 4541

Kamal Gandhi, AnuDahiya, TarunaKalra, Monika, &Khushboo Singh, “Transdermal drug delivery - A review”,
International Journal of Research in Pharmaceutical Sciences,2012, 3(3), 379-388.

BabitaLodhi,Gajanan Parikhl, Ganesh Gajare, AnujaDharashive, SwapnaliShinde, “Shrewd natural and
synthetic biodegradable polymers for targetedsustain and controlled release formulation”, JIPBS, 2014, Vol 1 (4),
102-116.

Heather A.E. Benson, Jeffrey E. Grice, Yousuf Mohammed, SarikaNamjoshi and Michael S. Roberts, “Topical
and Transdermal Drug Delivery: From Simple Portion to Smart Technologies”, Curr Drug Deliv. 2019 Jun; 16(5):
444-460

Song R, Murphy M, Li C, Ting K, Soo C, Zheng Z, “Current development of biodegradable polymeric materials
for biomedical applications”, Drug Design, Development and Therapy, 2018:12 3117-3145

Huang Y, Wang YJ, Wang Y, et al. Exploring naturally occurring ivy nanoparticles as an alternative biomaterial.
ActaBiomater. 2015;25:268-283.

Lakshmi S. Naira, Cato T. Laurencina,b,c, “Biodegradable polymers as biomaterials”, Prog. Polym. Sci. 32 (2007)
762-798

NazilaKamaly, BasitYameen, Jun Wu, and Omid C. Farokhzad, “Degradable Controlled-Release Polymers and
Polymeric Nanoparticles: Mechanisms of Controlling Drug Release”, Chem Rev. 2016 Feb 24; 116(4): 2602-2663.
HaoZhong, Ging Chan, Yuanjia Hu, Hao Hu and Defang Ouyang, “A Comprehensive Map of FDA-
ApprovedPharmaceutical Products”, Pharmaceutics 2018, 10, 263, 1-19

VenkatesanRadhakrishnan, Peter Christoper G.V. Manasa. Singirikonda, Mohammedhabibuddin“Transdermal
Drug Delivery Technology — A ProspectiveReview”, International Journal of Pharmacy Research & Technology
| July - Dec 2020 | Vol 10 | Issue 2, 49-73

D. Thacharodi, K. PandurangaRao, Ratecontrolling biopolymer membranes astransdermal delivery systems for
nifedipine:development and in vitro evaluations,Biomaterials, 1996,Volume 17, Issue, 1307-1311.

HoumanSavoji, Amir Mehdizadeh, and Ahmad RamazaniSaadatAbadi, “Transdermal Nitroglycerin Delivery
Using Acrylic Matrices:Design, Formulation, and In Vitro Characterization”, ISRN Pharmaceutics, 2014(6), 1-9
Da-Ming Wang, Fung-Ching Lin, Li-Yen Chen, Juin-Yih Lai, Application of asymmetric TPX membranes to
transdermal delivery of nitroglycerin ,Journal of Controlled Release, 1998, Volume 50, Issues 1-3, Pages 187- 195.
S.Duraivel, Rajalakshmi A.N and DebjitBhowmik, “Formulation and evaluation of captopril Transdermal
Patches”, Elixir Pharmacy 76 (2014) 28209-28213.

VandanaMohabe, RachnaAkhand and Anupam Kumar Pathak2, “preparation and evaluation of captopril
transdermal patches”, Bulletin of Pharmaceutical Research 2011;1(2):47-52

Bagyalakshmi J., Nipu Sam P., George, Ravi T.K. Formulation and Evaluation of Chlorpheniramine Maleate
from Methyl Cellulose Patches. Research J. Pharm.and Tech. 4(6): June 2011; Page 965-971.

D ME 32574

e


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

Manish Yadav

V.N.L. Sirisha, P. Kirankumar, M.ChinnaEswaraiah,, “Formulation and Evaluation of Transdermal Patches
ofPropranolol Hydrochloride”, IOSR Journal of Pharmacy, 2012, Volume 2 Issue 5, PP.31-37

D. Thacharodi and K. PandurangaRao,“Development and in vitro evaluation ofchitosanbased transdermal drug
delivery systems for thecontrolled delivery of propranololhydrochloride” Biomaterials, 1995, Volume 16, Issue
2,Pages 145-148

Anindya Banerjeel*, Md.Harun al Rashid2. Raja Chakravertyl, Sayantan Deyl, Debojit Basakl, Chiranjit
Biswasl, “Preparation and evaluation of aspirin transdermal patch using HPMC”, Int. J. Pharm. Sci. Rev. Res.,
15(1), 2012; ne 10, 45-46

H.O. Ammar, M. Ghorab, S.A. EI-Nahhas, R. Kamel, “Design of a transdermal delivery system foraspirin as an
antithrombotic drug”, International Journal of Pharmaceutics 327 (2006) 81-88

Silvia Latsch, TorstenSelzer, Lothar Fink, JorgKreuter, “Determination of the physical state of norethindrone
acetate containing transdermal drug delivery systems by isothermal microcalorimetry, X-ray diffraction, and
optical microscopy” ,European Journal of Pharmaceutics and Biopharmaceutics, 2004, Volume 57, Issue 2, 383-
395

NaseemAkhtar, Varsha Singh, Mohammad Yusuf and Riaz A. Khan*, “Non-invasive drug delivery technology:
development and current status of transdermal drug delivery devices, techniques and biomedical applications”,
Biomed. Eng.-Biomed. Tech. 2020; 65(3): 243-272

José Mario Barichello, Hiroshi Handa, Masatoshi Kisyuku, Taiki Shibata, Tatsuhiro Ishida, Hiroshi Kiwada,
“Inducing effect of liposomalization on the transdermal delivery of hydrocortisone: creation of a drug
supersaturated state”, J Control Release. 2006;115(1):94-102

Abruzzo, A, Armenise, N, Bigucci, F, Cerchiara, T, Gosser, MB, Samori, C, Galletti,P, Tagliavini, E, Brown,DM,
Johnston, HJ, Fernandes, TF &L uppi, B 2017, “Surfactants from Itaconic Acid: Toxicity to HaCaTkeratinocytes in
vitro, MicellarSolubilization, and Skin Permeation Enhancement of Hydrocortisone”, International Journal of
Pharmaceutics, vol. 524, no. 1-2, pp. 9-15.

U.T. Lashmar, J. Manger, “Investigation into the potential for iontophoresis facilitated transdermal delivery of
acyclovir, International Journal of Pharmaceutics,1994, Volume 111, Issue 1, Pages 73-82

Michael N Pastore,1Yogeshvar N Kalia,2 Michael Horstmann,3 and Michael S Robertsl 4, “Transdermal patches:
history, development and pharmacology”, Br J Pharmacol. 2015 May; 172(9): 2179-2209

Kalpana S Paudel, MikolajMilewski, Courtney L Swadley, Nicole K Brogden,PriyankaGhosh, and Audra L
Stinchcombl, “Challenges and opportunities in dermal/transdermal delivery”, TherDeliv. 2010 Jul; 1(1): 109-131
DellyRamadon , Maeliosa T C McCrudden , Aaron J Courtenay , Ryan F Donnelly , “Enhancement strategies for
transdermal drug delivery systems: current trends and applications”, Drug DelivTransl Res. 2021 Jan 20;1-34
André LuisMoraisRuela, AlineGravinezPerissinato, MonicaEsselin de Sousa Lino,Paula Silva Mudrik,
GislaineRibeiro Pereira, “Evaluation of skin absorption of drugs from topical andtransdermal formulations”,
Brazilian Journal ofPharmaceutical Sciences, 2016, vol. 52, n. 3,527-544

Clara Luisa Dominguez-Delgado, Isabel Marlen Rodriguez-Cruz and Miriam Lopez-Cervantes, “The Skin: A
Valuable Route for Administration of Drugs”, Current Technologies to Increase the Transdermal Delivery of
Drugs, 2010, 01-22

X. Zhao, J.P. Liu, X. Zhang, Y. Li, “Enhancement of transdermal delivery of theophylline using microemulsion
vehicle”, International Journal of Pharmaceutics, 2006, Volume 327, Issues 1-2, 58-64
DidiErwandiMohamadHaron, ZamriChik, Mohamed IbrahmNoordin, and Zahurin Mohamed, “In vitro and in
vivo evaluation of a novel testosterone transdermal delivery system (TTDS) using palm oil base”, Iran J Basic
Med Sci. 2015 Dec; 18(12): 1167-1175.

Kenneth A. Walters, Keith R. Brain, Darren M. Green, Valerie J. James, Adam C. Watkinson, Robert H. Sands,
“Comparison of the transdermal delivery of estradiol from two gel formulations “, journal of the climacteric
&postmenopause, 1998, Volume 29, Issue 2, 189-195.

John Toole, Stewart Silagy, Anita Maric, Barb Fath, Erhard Quebe-Fehling, Patricia Ibarra de Palacios,
LianeLaurin, Monique Giguere; “Evaluation of irritation and sensitisation of two 50 pg/day oestrogen patches”;
Maturitas, 2002, Volume 43, Issue 4, 257-263.

& MEI 32575

e


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences % www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

49,

50.

51.

52.

53.

54.

55.
56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Manish Yadav

Xiaofen Liu, Cungang Ding, QinghuaGe, XiaojinZhi, Zhen Zhou; Determination of norelgestromin in rabbit
plasma by LC-MS/MS and its application to the pharmacokinetic study of ORTHO EVRA®; Journal of
Chromatography B, 2009, Volume 877, Issue 3, 311-315.

Huabing Chen, Soochow University (PRC), Xueling Chang, Ting Weng, Xiaozhi Zhao et al , “A study of
microemulsion system for transdermal delivery of triptolide”, Journal of Controlled Release 98(3):427-36
Mohsen Sadeghi, FaribaGanji, SeyyedMojtabaTaghizadeh, and BahramDaraeic, “Preparation and
Characterization of Rivastigmine Transdermal Patch Based on Chitosan Microparticles”,Iran J Pharm Res. 2016
Summer; 15(3): 283-294.

George T Grossberg, Carl H Sadowsky, Jason Todd Olin, “Rivastigmine transdermal system for the treatment of
mild to moderate Alzheimer's disease”, International Journal of Clinical Practice 64(5):651-60

MahaE Elmataeeshya, Magda S.Sokarb, Mohammed, Bahey-El-DincDaliaS.Shaker, “Enhanced transdermal
permeability of Terbinafine through novel nanoemulgelformulation; Development, in vitro and in vivo
characterization”, Future Journal of Pharmaceutical Sciences, 2018,Volume 4, Issue 1, 18-28

J. Ashok kumar, Nikhilapullakandam, S.Lakshmanaprabu, V.Gopal., “Transdermal drug delivery system: an
overview” International Journal of Pharmaceutical Sciences Review and Research, 2010, Volume 3, Issue 2, 49-54
Nidhi Sharma, “A Brief Review on Transdermal Patches”, Organic & Medicinal Chem 1J, 2018, 7(2), 1-5

P. K. GAUR, S. MISHRA, S. PUROHIT4, K. DAVE, “Transdermal drug delivery system: a review”, Asian
Journal of Pharmaceutical and Clinical Research, 2009, Volume 2, Issue 1, 14-20

P. Mayorga, E. Deharo, F. Puisieux, G. Couarraze, “Interpretation and prediction of plasma levels of primaquine
following transdermal delivery in Swiss mice”,international Journal of Pharmaceutics,1997, Volume 155, Issue 1,
99-107

Shailesh T. Prajapati, VipulbhaiMandli, “Formulation Development of Rotigotine Transdermal System using
Dot-Matrix Technology”, International Journal of Pharmaceutical Sciences and Drug Research 2020;12(4):404-414
Sabine Bunten and SvenjaHappe, “Rotigotine transdermal system: a short review”, Neuropsychiatr Dis Treat.
2006 Dec; 2(4): 421-426.

Robert L.and Steven Dinh, “Transdermal Therapy for Attention-Deficit Hyperactivity Disorder with the
Methylphenidate Patch (MTS)”, CNS Drugs. 2014; 28(3): 217-228

Eun-Young Lee, Seung-Hyuk Choi, Myung-Kwan Chun &Hoo-Kyun Choi, “Development of transdermal drug
delivery system of selegiline”, Journal of Pharmaceutical Investigation, 2016, volume 46, pages147-152

Dipen Patel, Sunita A. Chaudharyl, Bhavesh Parmarl, Nikunj Bhural, “Transdermal Drug Delivery System: A
Review”, THE PHARMA INNOVATION, 2012, Vol. 1 No. 4, 66-75.

ElisangelaC, Antonio J, Antonio A, Jose A, Luiz H, Preparation and characterization of thermoplastic
starch/zein blends, Mat. Res., 2007, 10, 3, 1516-1439.

Zainab E. Jassim, HalahTalalSulaiman, Saba Abdul Hadi Jabir, “Transdermal drug delivery system: A review”,
Journal of Pharmacy Research,2018,| Vol 12, Issue 5, 802-807

1Bhowmik D, Duraivel S, Kumar KPS“Recent Trends in Challenge and Opportunities in Transdermal Drug
Delivery System” The Pharm Innov. 2012; 1: 9-23.

Sharma D; Microneedles: an approach in transdermal drug delivery: a Review; PharmaTutor; 2018;6(1); 7-15
Suresh C. Joshi and
NakuleshwarDutJasuja,“Enhancementoftransdermaldeliverysystemandantidiabeticapproach: anoverview”, Int J
Pharm. 2012; 2: 129-141.

AbhinavAgarwal, Aman Sharma and GarimaTripathi, “Transdermal drug delivery system: an overview”, world
journal of pharmacy and pharmaceutical sciences, 2020, Vol 9, Issue 11, 1000-1013

Yong Kiel Sung and Sung Wan Kim, “Recent advances in polymeric drug deliverysystems”, Biomaterials
Research (2020) 24, 1-12

Dipen M. Patel, Kavitha K, “Formulation and evaluation aspects of transdermal drug delivery system”,2011,
6(2), 83-90

VirendraYadav, “Transdermal drug delivery system: review”, IJPSR, 2012; VVol. 3(2): 376-382

& MEI 32576

e


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences %

International Bimonthly (Print)

www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 ISSN: 0976 — 0997

Manish Yadav

Table 1. The polymers used in transdermal system [4, 14, 55, 71]

S.No. Polymers Examples

01. Natural Polymers Zein, gelatin cellulose derivatives, gums, natural rubber, shellac, waxes
and chitosan etc.

02. Synthetic Elastomers Hydrin rubber, polyisobutylene, polybutadiene, silicon rubber, nitrile,
neoprene, butylrubber, acrylonitrile etc.

03. Synthetic Polymers Polyvinylchloride, polyethylene, polyvinyl alcohol, polypropylene,
polyamide, polyacrylate, polyurea, polyvinylpyrrolidone,
polymethylmethacrylate etc.

Table-2: Pros and Cons of Drug:[8,11, 14]

Advantages of Drug Disadvantages of Drug

keep away from GIT absorption. Large daily dose is not possible.

Avoid FP hepatic metabolism of drugs. Limited irritation is major problem.

More enhanced and suitable patient compliance Drug with extensive half-life cannot be formulated in

TDDS

Self-medication is feasible. Painful to apply.

Reduces occurrence of doses. May not be reasonable.

Possible for persistent or controlled release drugs. Barrier of the physiological be different in the

functions.

Minimize undesirable side effects. Transdermal system cannot deliver ionic drugs.

Provide use of drug with short biological half-lives,
narrow therapeutic window Inter and intra patient
difference.

It cannot attain high drug levels in blood.

Stop of therapy is easy at any point of time. It cannot transport drugs in a pulsatile fashion.

Provide fittingness for self-administration. It cannot develop if drug or formulation causes

annoyance to skin.

They are non invasive, avoiding the inconvenience of
parental therapy.

Possibility of local irritation at site of application

Table2: Numbers of publications, clinical trials and marketed products of advanced pharmaceutical technologies
(1980-2017) [23].

Ratio of

Key Drug Number of | Number of Clinical Number of Number of | Ratio of Products

Delivery Global Global Trials Clinical Marketed to
Technologie | Publication Clinical to Trials in US Productsin | Clinical Trials in

S S Trials Publications the US the US (%)
(%)
Transdermal 4161 570 13.70 323 54 17.09
patch

(=]

. s:?%
m

32577


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences

Vol.12 / Issue 67 / August / 2021

o

International Bimonthly (Print)
Manish Yadav

Table3: List of transdermal products currently on the US market [41].
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Active
ingredient
S

Type of
delivery
system

Name

Company

Type of
patch

Dose and
application

Regulat

ory
status

Uses

Clonidine

Transder

mal patch

extended
release

Catapres
TTS

Boehringeringel
heim

Drugin
reservoir
and in
adhesive
formulatio
n

3.5-10.5-
c¢m? patches
deliver
0.1-0.3
mg/day for 7
days
Applied to
hairless skin
on the upper
outer arm or
chest

Clonidine

Par Pharm

Reservoir
type

0.1-0.3 mg/24
h for 7 days

Rx

Essential
hypertensio
n

Estradiol

Transder

mal patch

extended
release

Alora

Watson
Laboratories

Adhesive
matrix
drug
reservoir

9-36-
c¢m2 patches
deliver
0.025-0.1
mg/day and
continuous
delivery for
twice weekly
dosing
Applied to
lower
abdomen

Rx

Menopause,
postmenopa
usal and
osteoporosis
,in case of
lowered
estrogen
levels

Climara

Bayer
Healthcare

Adhesive
matrix
containing
drug

6.5-25-
c¢m? patches
deliver
0.025-0.1
mg/day for 7
days
Applied to
lower
abdomen or
upper
quadrant of
buttock

Estraderm

Novartis

Reservoir
type

0.050r0.1-
mg/day and
continuous
delivery for
twice weekly
application
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Adhesive 0.025-0.1
. mg/day
. Mylan matrix .
Estradiol . g continuous
Technologies containing .
drug delivery once
weekly patch
3.25-
ol
Adhesive cm2 delivers
. 14 pg/day for
Bayer matrix
Menostar g 7 days
Healthcare containing .
Applied near
drug
lower
abdomen
Patches
having active
surface area of
. 2.5-1
Adhesive cm? Zeli(\J/er
Vivelle/Viv | Novartis/Novog | formulatio 0.025-0.1
elle-Dot yne n contains ) '
dru mg/day and
9 twice weekly
application
Applied to the
abdomen
0.25-1 g dose
available
Appliedtoa
- Upsher-Smith small area
D | . 1% gel
vige Laboratories 0.1% ge (200 cm?) of
the thighina
thin, quick-
drying layer
Applied once
daily to the
0.06% gel Y
A upper arm
supplied in .
using a
Transder . anon- metered-dose
mal gel Elestrin AzurPharma aerosol, umo that
metered- p. P
delivers0.87 g
dose pump of
ntainer .
containe Elestrin® gel
per actuation
125¢gina
0.06% single dose and
estradiol in applied to
Ascend an 750-cm? area
Estrogel . . .
Therapeutics absorptive | Applied toarm
hydroalcoh | between wrist
olic gel and shoulder
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One, two or
Topical three
application | sprays/day (90
to the skin pl/spray) to Menopause,
of a rapidly adjacent postmenopa
drying nonoverlappi usal and
Transder . KV homogene ng 20- osteoporosis
Evamist Rx .
mal spray Pharm/Ther-Rx ous cmz2 areas on , in case of
solution of the inner lowered
1.7%drug | surface of the estrogenleve
froma arm between Is
metered- the elbow and
dose pump | the wrist and
allowed to dry
22-
c¢cm2 Climara
Pro™ system
contains 4.4
mg estradiol
and 1.39 mg
Estradiol Transder . levonorgestrel
and mal patch . Bayer Drug.ln and delivers Menopausal
Climara Pro Healthcare adhesive Rx
levonorges | extended . 0.045 mg symptoms
Pharmaceuticals layer .
trel release estradiol and
0.015 mg
levonorgestrel
/day for7
days applied
to lower
abdomen

Drug dissolution in patch

Drug diffusion into the skin

' ' Stratum corneum —

15-20 um

Partitioning into
the sebaceous gland

L

Partitioning into , ) ,
the stratum corneum Viable epidermis
130-180 um

- o

Langerhans cell

Partitioning into viable

epidermis Nerve

Dermis
2000 pm

Subcutaneous
fat tissue

Entering into systemic circulation —

Figure 1: Drug absorption routing through the skin Figure 2. Anatomy of the skin [10].

= Dendritic cell
® «Blood vessels
«Lymph vessel

—/_ Sweat gland

/ fair follicle/

sebaceous gland

Diffusion through viable epidermis

Diffusion through upper epidermis

32580


http://www.tnsroindia.org.in

AVE

Indian Journal of Natural Sciences ; www.tnsroindia.org.in ©1JONS

Vol.12 / Issue 67 / August / 2021 International Bimonthly (Print) ISSN: 0976 — 0997
Manish Yadav

Backing

OO0 Y =] Drug-in-Adhesive
Backing
Membrane
%+] Drug-in-Adhesive 3 D in-Adhesi
+s Drug-in-Adhesive

Liner

Liner
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used in drug delivery
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ABSTRACT

Heavy metals are naturally occurring elements that have a high atomic weight and a density five times
greater than that of water. Their various industrial, domestic, agricultural, medical and technological
applications have led to their ample circulation in the background; raising concerns over their impending
effects on human health and the environment. The investigator have made an attempt to study the
removal of Nickel, Zinc and Copper from the Chemical Based Combined effluent by absorption methods.
The highest adsorption of Cu, Ni and Zn was noted at the pH value of 5 .0. The equilibrium time for the
adsorption of Cu, Ni and Zn on the CFA, ASC and 50:50 mixture ranges from 75 to 90 minutes. The
percentage (%) removal of Cu, Ni and Zn increases with increase in the adsorbent amount. Desirable
amount indicate in this study for various adsorbents ranges from 30 to 50 g/L. The equilibrium
experimental data obtained for the adsorption of Cu, Ni and Zn can be described by Freundlich
Adsorption Isotherm model. Among the different adsorbents, ASC (Acacia salinarum Carbon) achieved
that as a waste material has cost effective and has also been proved to be an efficient alternative to
commercial activated carbon.

Keywords: Water Treatment, Adsorption, Isotherm, Heavy Metal, Water Analysis.

INTRODUCTION

Chemical, metal and electroplating industries are responsible for the release of heavy metals into the environment in
the form of industrial effluents [1]. The persistence of free heavy metal ions bounds/ completely soluble in
wastewater is due to their non-biodegradable and toxicity nature [2]. Biological processes are classified into two
broad categories: microbial remediation and phytoremediation [3]. The microbial remediation strategies for heavy
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metal removal in wastewater include bioaugumentation, biosparging and biosorption [4]. The main techniques used
to reduce heavy metals pollution in water bodies include, coagulation, chemical precipitation, solvent extraction,
ultra filtration, biological systems, electrolytic processes, reverse osmosis, oxidation with hydrogen peroxide /ozone,
membrane filtration, ion exchange and photo catalytic degradation [5]. Adsorption technique has advantages over
the other methods because it's simple design, low investment and minimum land required, ease of operation,
flexibility, simplicity, insensitivity to toxic pollutants and also proper design of the adsorption process .[6]. Battery
manufacturing, electroplating, metal processing, mining, paint and pigment manufacturing, petroleum refining,
pesticides, printing and photographic industries, tanneries, textiles, etc. [7] are the important sources of heavy metal
contamination in our environment.

Heavy metal containing aerosols usually accumulate on leaf surfaces in the form of fine particulates and can enter
the leaves via stomata [8]. In environments where industrial activities take place, it is indicated that large amount of
toxic metals deposits are found in their water, soil, crops and vegetable [9]. The cleaning of process tanks and
treatment of wastewater can generate substantial quantities of wet sludge containing high levels of toxic metals[10] .
Heavy metals are mostly present in sludge because of their hydrophobic nature as they are attached with the solid
portion of the wastewater [11]. The pollution of heavy metals has gained worldwide attention due to their toxicity,
difficult degradation, and accumulation in the living organisms [12].

Heavy metals are chemical components with a specific gravity which minimum 5 times the water specific gravity
[13]. Excess amount of heavy metals will be harmful to the human body, aquatic life and environment [14]. In recent
years, bio-electrochemical systems (BESs) have attracted considerable attention for their innovative features and
environmental benefits [15]. Research shows that human body with excess heavy metals can cause health hazard
[16]. The presence of any of these metals in excessive quantities will interfere with many beneficial uses of the water
[17]. The treatment of aqueous or oily effluents is one of the most serious environmental issues faced by the minerals
and metallurgy industries [18]. Membrane separation technology and its applications have been rapidly developed
in recent years[19]. Many heavy metals are amphoteric therefore, their solubility reaches a minimum at a specific pH
(different for each metal) [20]. Studies like ion exchange, electrochemical precipitation, solvent extraction, reverse
osmosis etc. are expensive for large scale treatment of sewage water effluent containing Ni (2*), Zn (2*) and Cu (2*)
particularly in budding countries. Adsorption using activated carbon (AC) is a successful method for the treatment
of sewage effluents with Ni (2+*), Zn (2+), and Cu (2*), The commercial activated carbon is high cost and expensive.
This reveals that the cost effective alternate adsorbents for the treatment process of Ni (2+), Zn (2*) and Cu (2+) waste
streams are needed at present.

Power plant waste like coal fly ash and indigenous carbon prepared from eco-hate Acacia salinarum are used as an
adsorbent for the removal of Ni (2*), Zn (2*) and Cu (2*) from waste water. Batch experiments are carried out for
kinetic absorption methods on the exclusion of nickel Zinc and copper from aqueous solution. Toxic heavy metal
pollution exists in aqueous wastes of various chemical industries. The effects of various parameters such as initial
pH, contact time, dose of adsorbent and initial concentration of absorption are studied. The equilibrium isotherm
experimental data and kinetic experimental data are tested with various isotherm models and kinetic models.

MATERIALS AND METHODS

VAIGAI RIVER Basin

There are 34 river basins in Tamil Nadu. For hydrological studies, they are grouped into 17 river basins. The Vaigai
River basin is one of them. Vaigai river basin covers an area of about 7009.13 sq.km and hilly area extends to 2,101.68
sq.km and located in the Theni, Dindugal, Madurai, Sivaganga, and Ramanathapuram Districts of Tamil Nadu.
Vaigai, the main river originating from Varushanadu valley with its tributaries forms a well-defined, compact
drainage basin. It has a varied climatic condition resulting often in unreliable rainfall, drought prone, sudden floods,
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etc. This gives rise to unpredictable water resources condition but for the Periyar reservoir water flowing through
this basin due to the construction of the Periyar trans-basin scheme which made it possible to divert water from the
Periyar basin in the State of Kerala to Tamil Nadu.The index map of Vaigai River Basin is shown in fig. 1.

Location and Extent

Vaigai river basin lies between the geographic co-ordinates Lat. 90 15’ — 100 20" N and Long. 770 10’ - 790 15" and
falls within the Survey of India toposheets, 58F, 58G, 58] and 58k. The total extent of the area is covered within the
administrative boundaries of 20 taluks and 37 blocks. The present study attempts to assess abundance, distribution
and seasonal variation of trace metals in surface water of Vaigai River at Madurai, in order to prevent and control
water pollution and avoid health risks to human beings in the study region. To observe spatial variation in the metal
concentrations, the samples were collected and analyzed from entire course of the rivers. For sampling 8 sampling
stations were selected in Madurai. The study period of two (May 2018 to April 2019) in three seasons viz., summer,
monsoon and winter have also been followed. All chemicals and double distilled (DD) water free from CO2 were
used to prepare standard solutions. The digested sample was taken for Atomic Absorption Spectrometer (AAS)
analysis. The procedure recommended by APHA (2017) was followed during the field and laboratory in Excellence
laboratory at Madurai.

Preparation of Adsorbent Fly Ash

The fly ash(MTPS) is collected from Mettur Thermal Power Station-I (MTPS) for the study of treatment process. The
fly ash is washed with double distilled water and the activation is carried out by treating it with concentrated H2SOs
(95 % w/w) in 1:1 ratio and is kept in an oven maintained at a temperature range of 155°C for 12 hours. Again it is
washed with double distilled water to remove the free acid and finally dried at 110°C for 6 hours.

Preparation of Adsorbent (Acacia Salinarum Carbon (ASC).

The Acacia salinarum wood applied in this study is collected from are of Madurai district. The method of activation
is carried out in two different stages. Primary process is the Acacia salinarum wood is renewed into wooden charcoal
by carbonization process which is frequently carried out in mud-pits, brick kilns and metallic portable kilns.
Secondary process is wood charcoal is activated by treating with conc. H2SOs at temperature of 155 °C for about 12
hours in an oven. The chemical activation takes place at the internal surface area, creating more sites for adsorption.

Characterization of Adsorbents

The Physical and chemical characteristics like moisture content, particle density, ash content and water soluble
components of adsorbents such as activated coal fly ash and activated Acacia salinarum Carbon were determined
and given in Table 1. The bulk and particle density disturb the adsorption of metal ions. Reduce in the bulk density
enhances the adsorption of metal ions. The bulk density value result is less than 1.2 and it indicates the adsorbent
materials are of fine nature. When this analysis value falls within the range of 1.2-2.5 the materials are intermediate
and the value more than 2 indicates that the materials are small loutish in nature. The particle density value less than
2.2 revels the materials are finer, the value between 2.2-7 are medium and more than 7 indicates materials are more
coarse in nature. In the present study of bulk density and particle density values obtained are closer to fine in nature.
Moisture content, though does not disturb the adsorption capacity, dilutes the adsorbents and therefore necessitates
the need of additional weight of adsorbents to give the needed weight. Ash content generally gives an idea about
inorganic constituents associated with carbon. In any case, the actual amount of individual inorganic matters will
vary from one type to another as they are derived from various source of material. The values of matter soluble in
water and acid are more knowledgeable for designing the adsorption process.

Other Chemicals
All the various chemicals used are analytical reagent grade and were obtained from Loba / Glaxo / BDH, solution of
Buffer is pH equal to 7,7 and 9 for calibration of the pH meter, conc. HNOs. Individual standard solution for Ni @)
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ion, individual standard solution for Cu ® ion, individual standard solution for Zn (" ion, sodium hydroxide pellets,
sodium nitrate and 0.5N Hydrochloric acid

RESULTS AND DISCUSSION

Heavy Metal Analysis

The analysis methods cover the quantitative and qualitative of dissolved and total recoverable Nickel, Zinc and
Copper in water and sewage water by atomic-adsorption spectrophotometry. (AAS). The reason to choose Atomic
adsorption spectrophotometer AAS is the results produced are reproducible and accurate and moreover applicable
to industrial discharges, which may contain less than 6 mg/l of any toxic heavy metal. In atomic adsorption
analyzing sample is aspired into a flame and atomized. A light beam is directed through the flame into a mono
chromator send the beam to detector that measures the amount of light absorbed by the atomized element in the
flame. For some metals, atomic absorption exhibits superior sensitivity over flame emission. Because each element
has its individual characteristic absorption wavelength, a source lamp composed of that element is used, which is
called the Hollow Cathode lamp. It is makes the method relatively free from spectral or radiation interference. The
amount of energy at the characteristic wavelength absorbed in the flame is proportional to the concentration of the
element in the sample over a minimum concentration range. The instrument used in determination of metals and
toxic heavy metals is the Atomic Adsorption spectrophotometer(AAS). In the case of cu'! ion, the absorption of the
color complex is measured at a wavelength of 25 3.3 nm, the Zn"" ion the adsorption of the color complex measured
at a wavelength of 225 .5 nm

Batch Experiments

The batch experiments are analysed by in 250 ml (borosil) shaker bottles by shaking a inital weighed amount of the
CFA, ASC and 50:50 mixture of CFA, ASC with 100 ml of the aqueous solutions for a pre determined period (found
out from Kkinetic studies) at 30°C with an initial adsorbate concentration of 10g/l. The effect of adsorbent amount is
analyzed by varying it in the range of 10-50 g/l with the adsorbate concentration range of 5-25 mg/l at 30°C. The
effect of pH of adsorbate on adsorption is analyzed by varying it in the range of acidic 2 to alkaline (basic) 12.
Moreover the effect of contact time between adsorb ate and adsorbent is studied by different range of 15 to 15 0
minutes.

The various experimental parameters, which influence the process, are as follows:

i. Effect of differential concentrations

ii. Effect of pH differential in solution

iii. Effect of differential the amount of photo catalyst.
iv. Effect of differential the contact time.

Effect of Differential Concentrations

The effect of begining concentration of Cu, Ni then Zn and all on the amount of CFA, ASC and 50:50 mixture was
analysed with a particular dose of adsorbent (10 g/l) and constant contact time (60 min) by differntial the initial
concentration of the above adsorbate. From the analytical results, it is noted that the amount of adsorbate adsorbed
exponentially high while the percentage (%) removal reduce with the increase in the beginning concentration of
adsorbate. This noted that there exposed a reduction in immediate solute adsorption due to the lack of available
active sites required for the high initial concentration of adsorbate. The effect of concentration on the percentage
removal of adsorbate is represented. The relative adsorption power of CFA, ASC and 50:50 mixtures also noted that
under particular conditions, compared to CAC, the adsorptive capacities of CFA, ASC and 50:50 mixtures are
minimum. This may be due to the porous nature of the surface of AC. These low amount adsorbents possess nearly
50% adsorptive capacities compared to that of AC. The percentage(%) reduced of adsorbate by above indicated
adsorbent is noted to exponentially reduce with increase in initial concentration of toxic heavy metal, which may be
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due to the lack of available active sites on the surface of the adsorbent. The amount of adsorbate adsorbed on an
adsorbent increases with increase in initial concentration of toxic heavy metal. The optimum concentration of metals
and toxic heavy metals found to be 15-20 ppm.

Effect of Concentrations Variation

To study the adsorbent dosage on the removal of toxic heavy metal ions, different values have been taken by varying
the adsorbent concentration ranging from 10-50 g/l by keeping the volume of the effluent solution constant under
optimum temperature and contact time. Graph Cu,Ni and Zn shows the effect of adsorbent dosage on the removal of
Nickel, Zinc and Copper by CFA, ASC by 50:50 ratio at optimum temperature of 296 K and time 60 mins. In case of
ASC, copper(Cu) removal 76% to 67% was achieved with respect to dose of 10-50 g/I, Nickel(Ni) removal of 72-56%
was achieved with respect to dose of 10-50 g/l and Zinc(Zn) removal of 72-60 % is achieved with respect to a dose of
10-50 g/l. In case of CFA, copper(Cu) removal 70%-77% achieved with respect to dose of 10-50 g/l ,nickel removal of
36-72% achieved with respect to dose of 10-50g/l and Zinc removal of 36-50% is achieved with respect to dose of 10-
50¢g/l. But in case of 50:50 mixture, copper(Cu) removal of 70-55% achieved with respect to dose of 10-50 g/l,
nickel(Ni) removal of 70-50 % achieved with respect to a dose of 10-50 g/l and Zinc(Zn) removal of 70-50% is
achieved with respect to dose of 10-50g/1. The observation is made in this examine promotes the extent of removal of
toxic heavy metal ions from the electroplating industrial waste increase with increase in adsorbent dosage. This can
be explained by the availability of the exchangeable sites or surface area on the adsorbents. In the minimum
adsorbent dosage level (10 g/l) there will be low availability of exchangeable sites; Successful removal of metal ions
at low adsorbent dosage is minimum. But at the highest adsorbent dosage level (50 g/l) there will be a greater
availability of exchangeable sites or surface area, hence the removal of metal ions at highest adsorbent dosage is also
maximum. Success removal of toxic heavy metal ions with the effect of adsorbent dosage has been evaluated through
the study of the percentage ratio, before and after individual adsorbent dose.

Effect of dose of adsorbent

Characteristic of adsorption isotherm

In this study, as the new adsorbent is developed, it is needed to test the equilibrium experimental data obtained for
toxic heavy metal ions removal using activated tamarind seeds with different isotherm models. Freundlich isotherm
model is tested with the experimentally obtained equilibrium experimental data.

Freundlich Isotherm
The adsorption given experimental data are fitted with the linearised form of Freundlich adsorption isotherm.

Log (x/m) = logK + (1/n) logCe

Where (x/m) is the amount of adsorbate adsorbed per unit mass of the adsorbent, Ce is the equilibrium concentration
and K and 1/n are the Freundlich constants, which are the measure of the adsorptive power and adsorption intensity,
respectively. The log (x/m) values are found to be linearly correlated to the log Ce values in the case of all the
adsorbents. The computed r-values, which are very near to unity, conclude that the Freundlich model is applicable to
the analysis experimental data. The noted highest values of (2 -7) of 1/n in the case of all the adsorbents noted that an
adsorption mechanism with an intra particle diffusion or mass transfer as the rate limiting step. The higher order of
the adsorptive capacities of these adsorbents as indicated by the K values (log k values) for CFA, ASC and 50:50
mixtures.

CONCLUSION

An attempt has been made to the removal of Nickel, Zinc and Copper from the Chemical based combined effluent.
The highest adsorption of Cu, Niand Zn was noted at the pH value of 5 .0. The equilibrium time for the adsorption
of Cu, Ni and Zn on the CFA, ASC and 50:50 mixture ranges from is 75 to 90 minutes. The percentage (%) removal of
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Cu, Ni and Zn increases with increase in the adsorbent amount. Desirable amount indicate in this study for various
adsorbents ranges from 30 to 50 g/L. The equilibrium experimental data obtained for the adsorption of Cu, Ni and Zn
can be described by Freundlich Adsorption Isotherm model. Among the different adsorbents, ASC (Acacia salinarum
Carbon) achieved that as a waste material has cost effective and has also been proved to be an efficient alternative to
commercial activated carbon.
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Table 1 Physical and Chemical Parameters

PARAMETERS CFA ASC
pH 72 58
Bulk density 0.95 (g/cc) 0.67 (g/cc)
Moisture 24% 3%
Ash 2% 21%

Table 2. The Percentage (%) Adsorbend Values

Adsorbent Expe_rlmental COﬂ(EiItIOI’I
Identical Optimum
CFA 75 60
ASC 55 70
50:50 (CFA:ASC) mixture 52 67
[RETENSY- L o N P LT == 1
L] Sl RS R h_

Fig 1. Index Map of Vaigai River Basin
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ABSTRACT

The novel coronavirus 2019 currently designated as COVID 2019 is in the limelight since the beginning of
New Year 2020. Though human coronaviruses have been recognized for many years, but COVID 2019
was a new strain and its wide global spread sparkled panic among the common public. Owing to the lack
of immunity to this new strain of coronavirus, a large number of people at large are susceptible to it.
People are more concerned to raising their immunity. The coronavirus pandemic of 2020 might have
brought medicinal drinks into fresh limelight, but almost every Indian home is familiar with the kadha.
Daily consumption of this ayurvedic herbal decoction was recommended by the Indian Ministry of
Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homeopathy (AYUSH) as one of the key methods
to boost your immune system. This herbal decoction becomes familiar due to phytochemicals present
into it. Phytochemicals have promising potential for maintaining and promoting health, as well as
preventing and potentially treating some diseases. This paper aims to summarize the recent progress in
Corona infection with natural drugs and use of natural products as medicine as a special focus.

Keywords: Corona, Phytochemicals, Ayurvedic medicine, Decoction.

INTRODUCTION

The novel coronavirus 2019 currently designated as COVID 2019 is in the limelight since the beginning of New Year
2020 (WHO, 2020). Though human coronaviruses have been recognised for many years, but COVID 2019 was a new
strain and its wide global spread sparkled panic among the common public (CDC, 2020). Owing to the lack of
immunity to this new strain of coronavirus, a large number of people are susceptible to it. (Kapil Goyal et al., 2020)
and People are more concerned to raising their immunity. Ayurveda, naturopathy and alternative medicine experts
have touted the immense benefits of this drink can impart for decades now. While the benefits of this drink are not
ignored by western medicine yet, the potential of all the individual ingredients that go into it has been
acknowledged by modern science also. Working on your immunity is a lifelong process, and if you’re looking for a
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natural way to do it, then including kadha in your everyday routine would be a great start. A kadha is made with
dry ingredients that cannot be juiced, hence these ingredients are added to water and boiled to extract the nutrients
within. Daily consumption of this ayurvedic herbal decoction was recommended by the Indian Ministry of
Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homeopathy (AYUSH) as one of the key methods to boost
your immune system. But much before, many of our ancestors have passed down this recipe to us as part of their
traditional knowledge of natural remedies.

The reason why kadha is considered to be such a potent immune booster is because of its many components.
According to a 2018, study published in the Journal of Traditional and Complementary Medicine, herbal teas like the
kadha are a rich source of natural bioactive compounds or antioxidants like carotenoids, phenolic acids, flavonoids,
alkaloids, saponins, terpenoids, polyacetylenes, coumarins and many others. Improving the antioxidant status of the
body is a well-known way to reduce the risk of all types of diseases, because all of these antioxidants improve the
antibacterial, antiviral, anti-inflammatory, antiallergic, antithrombotic and vasodilatory actions of the immune
system. Not only does drinking kadha keep seasonal and chronic diseases at bay, but it also improves the quality of
your skin and works as a natural anti-ageing agent.

Herbal medicines, or active compounds derived from natural sources suffer from the same limitations of many other
drugs. However, in the case of synthesized drugs, many of these problems can be overcome by preparing derivatives
of these drugs that retain some of their activities and at the same time enhancing their physical properties to a more
suitable form for pharmaceutical formulations. However, herbal medicines are still the main source of drug and their
side effects are much lower than synthetic drugs. Society is also having deep and strong trust in their efficacy to heal
or prevent disease. The recipe for decoction preparation recommended by the AYUSH ministry, includes tulsi
(Indian basil), cinnamon, black pepper, dry ginger and raisins. The one given by popular Patanjali Ayurved founder,
Ramdev, includes mulethi (liquorice) and giloy (heart-leaved moonseed) along with tulsi, cinnamon, ginger,
turmeric and black pepper. Some even recommend the addition of cardamom pods to this recipe.

Description about Herbal plants

Tulsi (Indian basil)(Ocimum sanctum)

Tulsi (Ocimum sanctum), also known as holy basil, is a medicinal herb used in Ayurveda, a form of alternative

medicine that originated in India. Closely related to culinary basil, Tulsi is native to India and Southeast Asia. Tulsi is

considered an adaptogenic herb. Adaptogens are plants that help to adapt the body to stress and boost energy. Tulsi

contains a number of beneficial compounds including:

e Eugenol: a terpene with pain-relieving properties, also found in clove oil

¢ Ursolic and rosmarinic acid: compounds with antioxidant, anti-inflammatory, and anti-aging properties

e Apigenin: a flavonoid that helps the body removes waste at the cellular level

e Lutein: an antioxidant carotenoid important for eye health

e Ocimumosides A and B:compounds that reduce stress and balances the neurotransmitters serotonin and
dopamine.In alternative medicine, tulsi is typically used for asthma, bronchitis, arthritis, colds, and the flu.

Cinnamon (Dalchini) (Cinnamomum verum)

Cinnamon, (Cinnamomum verum), also called Ceylon cinnamon, bushy evergreen tree of the laurel family
(Lauraceae) and the spice derived from its bark. It is obtained from the bark and is either rolled into cinnamon sticks
(called quills) or ground into a fine powder. Although there are several varieties of cinnamon from countries like
India, Sri Lanka, Indonesia, Brazil, Vietham, and Egypt, Ceylon cinnamon and Cassia cinnamon are the most
popular. Ceylon cinnamon, often referred to as true cinnamon, is the most expensive varietal. Beyond its use in
cooking, cinnamon is believed to have medicinal properties. Alternative practitioners believe that cinnamon can
lower blood sugar, treat superficial fungal infections, and reduce inflammation and pain. In Ayurvedic medicine,
cinnamon is used as a remedy for diabetes, indigestion, and colds, and can help balance a person's kapha (physical
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and emotional energies). It is also a common ingredient in chai tea and cinnamon tea, both of which are believed to
improve digestion. It is used in the treatment of-Diabetes, Hypertension (high blood pressure), Metabolic syndrome,
Irritable bowel syndrome (IBS), Yeast infections (candidiasis), Oral infections, Common cold and Hay fever (allergic
rhinitis). Cinnamon's characteristic flavor and aroma come from a compound in the essential oil
called cinnamaldehyde. Cinnamaldehyde is known to exert antimicrobial and anti-inflammatory properties that may
help treat certain metabolic, infectious, digestive, or respiratory disorders.

Black pepper (Piper nigrum L.)

Considered as the “King of spices”, black pepper (Piper nigrum L.) is a widely used spice which adds flavor of its
own to dishes, and also enhances the taste of other ingredients and as part of the kingdom of medicinal agents. It is
comprising a panoply of bioactive compounds with potential nutraceutical and pharmaceutical applications. The
major bioactive compound identified in P. nigrum is piperine although other compounds are also present including
piperic acid, piperlonguminine, pellitorine, piperolein B, piperamide, piperettine, and (-)-kusunokinin, which also
showed biological potency. In ancient Chinese and Indian medicine, black pepper was used as a natural medicinal
agent for the treatment and alleviation of pain, chills, rheumatism, influenza, muscular pains, chills, and fevers.

Dry ginger (Zingiber officinale)

Zingiber officinale,commonly known as “ginger” or “sunthi (dried ginger)”, is a popular spice used in traditional

medicines for more than 5000 years. Previously, Indians and the Chinese used it as a tonic for treating migraine,

arthritis, high blood pressure, and several other conditions. Zingiber officinaleis is mostly valued for its aromatic and

medicinal properties. Zingiber officinaleis a perennial, herbaceous plant that belongs to belong to

Zingiberaceae family. It originated in Southeast Asia and is widely cultivated in India, China, Nigeria, Australia,

Nepal, Thailand, Maluku Islands, and several other regions. The scientific analysis suggested that Zingiber

officinale have more than 115 chemical components that are responsible for the following health benefits:

¢ Indigestion: The phenoilc compounds present in Zingiber officinale extract stimulates gastric enzymes and
promote digestion.

e Cold and flu: The warming effect of Zingiber officinale helps in treating cold and flu.

e Menstrual pain: The chemical components present in the Zingiber officinale relieve menstrual cramps and pain.

e Alzheimer’s disease: The chemical component of Zingiber officinale prevent decline in brain function and also
improves memory.

e Osteoarthritis: The chemical component gingerol present in the Zingiber officinale extracts has anti-arthritic
properties. This results in the inhibition of pain and inflammation of the joints.

It is also used for cancers, bacterial infections, certain heart diseases, diabetes, dizziness, motion sickness, respiratory

conditions, insect bites, irritable bowel syndrome, and several other conditions.

Mulethi (liquorice) (Glycyrrhiza glabra)

From stomach problems to infections like cold and cough and to high sugar and blood pressure, mulethi can be
beneficial for all kinds of health issues. Mulethi has anti-diabetic and anti-oxidant properties that help improve
metabolic system. It also contains antiseptic properties that can relieve a number of stomach-related problems. The
herb is an expectorant and decongestant that can help fight respiratory infections. Consumption of licorice in small
amounts can be used to reduce sugar cravings, which may helpful in managing diabetes, and may also help in
regulating blood pressure. Mulethi is grown in various parts of Asia and Europe, and has some profound medicinal
properties. Not just this, mulethi is widely used in culinary preparations for its natural sweet flavour, which gives us
another reason to include it in our diet. Mulethi, also known as mulethi churna is one such classical ayurvedic
remedy that has a centuries-long repute of being the ultimate grandma’s remedy for cough and sore throat. This
traditional herb exhibits manifold benefits and is extensively used in several folk remedies and classical ayurvedic
formulations to treat respiratory problems, obesity, skin infection, liver disorders, gastric problem, hormonal
regulation, general debility, joint pain and many more. Benefits of this magic root, come from the buck load of
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nutrients embedded in it. The array of healthful nutrients includes vitamins, potassium, bioactive constituents like
glycyrrhizin, anethole, sterols, tannins, flavonoids, biotin, resins, tannins, sucrose, iodine, saponins, niacin,
isoflavones, chalcones, volatile oils, etc. Its active constituent glycyrrhizin and its powerful adaptogenic, sedative,
alexiteric, synergistic properties, the root powder of licorice provides an absolute answer to almost all health
anomalies. It supplements the body with an adequate dose of antioxidants which helps one ward off several skin and
scalp infections and flaunt a healthy, radiant skin and gorgeous tame.

Giloy (heart-leaved moonseed) (Tinospora cordifolia)

Giloy, which goes by the scientific or Latin name Tinospora cordifolia comes from the Menispermaceae family. Also
termed as ‘Heart-leaved moonseed’ in English, the giloy plant is a well-known herbaceous, glabrous climbing vine of
deciduous origin. It has elongated twining branches decorated with heart-shaped betel-like leaves and yellow
flowers. The succulent herb of this plant is creamy white in colour but gives a yellow tint when cut. The fruits are
ovoid, drupe-shaped and generally turns red on ripening. The herb is native to Myanmar, Srilanka and is widely
distributed throughout various tropical regions of India. The holistic science of Ayurveda regards giloy as ‘Prana’,
i.e. full of vigour as it is capable to sustain and grow on its own even when it is cut. Although in this formulation,
one mainly uses the stem part of the plant, but in its true nature, each and every part, be it roots, leaves or flower is
extremely effective and has medicinal values and hence are widely available in the form of churna or powder, vati or
tablets and decoction or juice.

Giloy Satva Powder is a potent ayurvedic formulation that is obtained from the maceration of the aqueous extract of
the divine giloy plant. Commonly termed as guduchi satva, this magical powder hails immense health benefits
towards rectifying all sorts of Pitta aggravating disorders like indigestion, constipation, burning sensation of hands
and feet, fever, gout, fatigue, jaundice, diabetes, liver problems, general debility etc. The holistic science of ayurveda
popularizes guduchi satva as ‘amrita satva’, which means ‘heavenly elixir’ since the formulation claims of granting
one with a long and healthy life. Bequeathed with strong antitoxic, anti-pyretic, anti-inflammatory, anti-gout,
carminative, immunomodulatory, antioxidant and hematogenic properties, this classical medicine is an ultimate
answer to all health anomalies. The abundance of alkaloids, flavonoids, steroids, lignans, carbohydrates and potent
active constituents like tinosporin, palmetin, choline, ethanol, isocolumbin, tembetarine, berberine, mangoflorine,
aporphine increases the therapeutic efficacy of the herb and truly makes it a class apart.

Turmeric

Turmeric is the golden spice of India. It belongs to the ginger family (zingiberaeceae) and is a rhizome, an
underground stem. The Turmeric stem turns into orange-yellow shade. India is the leading producer of turmeric and
it is the most common culinary spice in Indian cuisine, with a fragrant aroma and slightly bitter taste. Turmericis a
good source of dietary fibre, Vitamin C, Magnesium, Vitamin B6, Iron, Potassium and Manganese. Turmeric is the
most comprehensive and powerful herbal ingredient in Ayurvedic treatments and traditional remedies. The active
ingredient has been found to be curcumin. It has powerful anti-inflammatory effects and is a very strong antioxidant.

Reduces Arthritis Pain: Turmeric has strong anti-inflammatory properties that help ease inflammation and swelling
in people with arthritis. Studies have found that the active compound in turmeric, curcumin is effective in reducing
pain in patients with osteoarthritis.

Prevents cancer: It contains antioxidant and anti-inflammatory properties, contributing to cancer prevention.
Curcumin is anti-viral, anti-fungal and can help protect against cancer. The National Cancer Institute has recognized
curcumin as an effective anti-carcinogenic, or substance that helps prevent cancer.

Boosts the immune system: According to the study published in the journal PLOS ONE (Public Library of Science)
curcumin in turmeric is known to have anti-inflammatory properties that help boost immunity. The best way to reap
the benefits is to mix turmeric with black pepper to increase the body's absorption greatly.
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Lowers cholesterol: Turmeric is effective in lowering LDL (bad cholesterol) & helps reduce your risk of developing
heart disease and stroke. Studies have found that a low dose of curcumin reduces LDL and total cholesterol levels.

Liver Health: Turmeric and its active organic compounds improve liver function and reduces toxicity level in the
body. The antioxidant effect of turmeric is an ideal solution for liver ailments.

Cardamom pods (Elettaria cardamomum)

Cardamom is one of the world’s very ancient spices. It is native to the East originating in the forests of the western
ghats in southern India, where it grows wild. Today it also grows in Sri Lanka, Guatemala, Indo China and Tanzania.
The ancient Egyptians chewed cardamom seeds as a tooth cleaner; the Greeks and Romans used it as a perfume.
Cardamom is an expensive spice, second only to saffron. It is often adulterated and there are many inferior
substitutes from cardamom-related plants, such as Siam cardamom, Nepal cardamom, winged Java cardamom, and
bastard cardamom. However, it is only Elettaria cardamomum which is the true cardamom. Indian cardamom is
known in two main varieties: Malabar cardamom and Mysore cardamom. The Mysore variety contains higher levels
of cineol and limonene and hence is more aromatic Cardamom comes from the seeds of a ginger-like plant. The
small, brown-black sticky seeds are contained in a pod in three double rows with about six seeds in each row. The
pods are between 5-20 mm (1/4”-3/4”) long, the larger variety known as ‘black’, being brown and the smaller being
green. It is best to buy the whole pods as ground cardamom quickly loses flavour. A stimulant and carminative,
cardamom is not used in Western medicine for it own properties, but forms a flavoring and basis for medicinal
preparations for indigestion and flatulence using other substances, entering into a synergetic relationship with them.
The Arabs attributed aphrodisiac qualities to it and the ancient Indians regarded it as a cure for obesity. It has been
used as a digestive since ancient times.

Laung (clove)

Cloves were probably first used by Chinese emperors to hide bad breath. Over the years, cloves grabbed a prominent
place in traditional Chinese medicine and ayurveda to treat nausea, digestive disorders and flu. The clove tree which
is native to Indonesia bears dry, aromatic flower buds which are used as a spice. These unopened, pink buds are
picked and dried till they turn brown. They can be used whole or ground. When cooked or soaked in water, they
tend to become soft and flavourful. Cloves have a long shelf life and this flowering spice will last you almost a year if
stored away from light and moisture. Powdered cloves tend to lose their flavour faster.
The active component of cloves is the eugenol oil. This oil makes up about 60-90% of each clove and it acts against
bacteria, viruses and fungi. The oil is known for its antiseptic, anesthetic, aromatic and astringent properties. Clove
oil is one of the richest sources of antioxidants. In aromatherapy, it is used as an antiseptic and pain
reliever especially for toothaches and stomach pain. It is often mixed with other oils to treat various disorders. For
instance, those who have troubled sleep can apply some warm clove oil along with sesame oil on the forehead to feel
calm and relaxed. Since clove essential oil is very potent in nature, it's best to dilute it. In Ayurveda, cloves are said to
be kaphahar which means that they have the ability to balance the kapha dosha. Kapha governs the structure and fluid
in the body. Its primary function is protection. Being carminative in nature, it helps inimproving digestion. A
carminative is any herb or preparation that prevents the formation of gas in the gastrointestinal tract or helps with
expulsion. Therefore, it is suggested you add cloves while cooking foods like kidney beans or black gram that tend to
cause flatulence.

CONCLUSION

In pandemic caused by various variant of novel corona virus results in havoc for human race.Ancient ayurvedic
medicine proved boon for humankind and different decoction made by use of spices help to reduce the initial
symptoms caused by the virus. Researches must go on this ancient ayurvedic system and explore new eras and
vision for incurable disease.
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ABSTRACT

Cancer is one of the major causes of death in the human population. Cancer is the unconstrained growth
of abnormal cells in a body. Various strategies have been implemented to treat this dead-causing disease.
Radiation therapy, chemotherapy, immunotherapy, hormone therapy, and surgery are the various cancer
treatment strategies. This review deals with the various chemotherapeutic drugs and their nano
formulations used for cancer treatment. There are several classes of drugs used as chemotherapeutic
agents. These agents had several drawbacks which can be overcome by their nanoformulation. Drug
Docetaxel is approved and used for breast cancer. But the drug is associated with systemic toxicities and
to overcome this drawback the drug is encapsulated in Poly lactic-co-glycolic acid nanopatrticles.
Docetaxel-loaded solid seif-nano emulsifying drug delivery system also shows enhanced antitumor
efficacy. Drug Paclitaxel is a naturally occurring taxane and is a widely used anticancer agent. The
nanoformulation of the drug shows enhanced stability and prolonged blood circulation time.
Nanoformulation of the drug doxorubicin had reduced toxicity and increased therapeutic efficacy. Drug
Teriflunomide is a potent anticancer agent with a high risk of hepatotoxicity, and the microemulsion of
the drug is capable of overcoming this problem. The drug Rapamycin-loaded polymeric Poly lactic-co-
glycolic acid nanoparticles shows high efficacy in breast cancer therapy. Nanoformulation of drugs
Irinotican and Methotrexate also show enhanced anticancer activity. Many molecules and formulations
are developing to conquer this dead-causing disease and with the help of new technologies, we can
overcome this disease and save human population.

Keywords; micelle, fullerenes, Glioblastoma multiforme, microemulsion.
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INTRODUCTION

In the world, cancer remains the most dominant cause of death [1]. Cancer is believed to be one of the most daring
diseases, which cause the death of millions of people each year [2]. The use of anticancer medicaments is suboptimal
because of their low efficacy and higher prevalence of adverse reactions. Following systemic administration, only a
small amount reaches the solid tumor and even a little fraction reaches the target cell [3]. Now a day multi-targeted
chemotherapeutic combinations have gained substantial recognition in solid tumor chemotherapy [4].
Chemotherapy is the most effective way of cancer treatment by chemicals or small molecule antineoplastic drugs.
However, this is a misunderstanding [5]. Researchers are carried out for improving chemotherapy using various
approaches based on polymer chemistry and nanotechnology [6]. This review deals with chemotherapeutic drug
formulations developed based on Nanotechnology and polymer chemistry

Chemotherapeutic Agents and Formulations

The serious drawback of chemotherapy includes rapid metabolism of the drug, small ductile exposure, limited
bioavailability, increased elimination rate, undeserved side effects and the high dose of the drug. Several advanced
formulations are developed to overcome these drawbacks [7].

Nano formulations of drug Docetaxel

Docetaxel is a cytotoxic anti-microtubule agent. The drug had been approved and used for the treatment of breast
cancer. But the drug has dose-limiting toxicities associated with systemic drug delivery [8]. Severe systemic toxicities
including bone marrow suppression, cardiac toxicity, neutropenia, anemia, febrile neutropenia, hypersensitivity.
thrombocytopenia and neuropathy are the major obstructions to successful treatment [9]. So to overcome this
drawback the drug is encapsulated in Poly lactic-co-glycolic acid (PLGA) nanoparticles (NPs) via the Particle
replication in nonwetting template (PRINT) process. The PRINT process is a platform that simplifies fabrication and
particle design with the ability to control the size and shape of the particle [8]. This technique permits the design and
synthesis of promptly defined micro and nanoparticles (NPs). PRINT permit researchers to have unparalleled control
over the chemical composition, modulus, cargo, and surface properties of NPs [10]. The PRINT process allows high
encapsulation of drug and controlled drug release. The docetaxel molecules released from the PLGA particle are
delivered to the desired cellular location. 10% and 20% drug-loaded PLGA NPs via PRINT technique shows less
toxicity when compared with marketed docetaxel formulation [8].

Docetaxel is effective against breast cancer, lung cancer, and ovarian cancer. Due to its systemic toxicity efforts are
focused on the development of oral route as a viable route in drug delivery. But the major drawback of oral delivery
is the poor bioavailability due to its high hepatic metabolism. Several formulations are developed to overcome this
drawback. Docetaxel-loaded solid self-nano emulsifying drug delivery system (SNEDDS) shows improved
bioavailability and enhanced anti-tumor efficacy. SNEDDS improve the bioavailability by circumventing the hepatic
portal route and protect the drug from degradation in the harsh gastrointestinal tract. It also facilitates lymphatic
transport of the drug [11].

Micelles are the nanocarriers mostly used because of their promising performance and technical simplicity. Micelles
are colloids of amphiphilic molecules. They form spontaneously above their critical concentration with hydrophilic
fragments forming the shell and hydrophobic fragments forming the core. Polyethylene glycol-b-PLGA (PEG-b-
PLGA) copolymer micelles with the combination of chloroquine as an autophagy inhibitor and docetaxel as an anti-
cancer drug show significant enhancement in the therapeutic effect of the drug. Micelles have a small particle size
which is suitable to achieve high cellular uptake and facilitate passive targeting and thus provide enhanced
permeability and retention effect. Docetaxel-loaded PEG-b-PLGA copolymer micelles are developed by membrane
dialysis method. The micelle had 7.1% drug loading and 72.8%drug encapsulation efficiency. The co-administration
of the micellar formulation with chloroquine as an autophagy inhibitor shows 12 fold more efficient treatment 121,
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Nano formulations of drug Paclitaxel

Paclitaxel (PTX) is a naturally occurring taxane and is widely used for treating metastatic breast cancer ovarian
cancer and several other malignancies [13]. Anticancer agent paclitaxel-loaded PLGA NPs were formulated by
solvent evaporation technique with vitamin E d-a-tocopheryl polyethylene glycol (ETPGS) as an emulsifier. Here
nanoparticles of biodegradable polymers are used and thus toxic adjuvant is avoided. And this formulation shows
high drug encapsulation efficiency, high NPs uptake, and sustained drug release [14]. For lung cancer therapy,
liposome aerosol delivery has been prosperously used. But this delivery route has certain drawbacks such as rapid
clearance of the drug from lungs after cessation of aerosol delivery. Fullerenes have the potential to overcome these
drawbacks. Fullerenes are biologically stable three-dimensional scaffolding for covalent attachment of multiple
drugs to create a single dose. Fullerenes loaded with PTX could produce such an ideal lipophilic slow-release system
because it is biologically stable [15].

Photothermal therapy (PTT) using near-infrared (NIR) light-absorbing nano agents to kill cancer cells has a great role
in chemotherapy. The formulation composed of paclitaxel, human serum albumin, and indocyanine green which is
an FDA-approved NIR dye, is used for the treatment of breast cancer and lung cancer. This formulation shows
enhanced stability and prolonged blood circulation time [16]. Worm-like Filo Micelles loaded with anti-cancer drug
PTX show that worm-like micelles load and solubilize twice as much drug as spherical micelles. These formulations
are far less toxic and show fivefold higher anticancer efficacy on human lung cancer cells. Worm-like micelles loaded
with the drug had a long retention time in blood and the formulation is much less toxic compared to Cremophor EL
[17].

Nano formulation of drug Doxorubicin

Doxorubicin (DOX) is a drug approved by the FDA for the treatment of ovarian cancer and multiple myeloma. Doxil
is the liposomal formulation of DOX, which is designed to retain the drug in circulation, minimizes the clearance of
the drug and its uptake by healthy tissues. PEGylation of liposomes results in a long-circulating half-life, very small
distribution volume, low clearance rate, and high area under the curve. And also Doxil could load 10,000-15,000 drug
molecules [18]. DOX is associated with various side effects such as cumulative and irreversible cardiotoxicity. To
overcome these drawbacks a drug delivery system with improved pharmacological properties was formulated.
PLGA drug delivery system with simultaneous incorporation of chemotherapeutic agent DOX and thermo-optical
agents showed biphasic drug release pattern and high drug entrapment efficiency. Also, it was a biodegradable and
biocompatible polymer. Studies show that incorporation of DOX into PLGA NPs reduces cytotoxicity and decreases
the undesirable side effects such as impaired cardiac function [19].

This drug had severe gastrointestinal toxicity and cardiac toxicity. So the drug is encapsulated in carbon nanotubes.
Carbon nanotubes are used as novel delivery vehicles. Carbon nanotubes have great mechanical, optical, and
chemical properties. Incorporation of doxorubicin on carbon nanotubes shows significantly enhanced therapeutic
efficacy and great reduction in toxicity when compared with normal formulation [20]. NPs loaded with
chemotherapeutic agents such as liposomes, polymer NPs and lipid NPs can overcome drug resistance, solubility,
and stability problems which are the biggest challenges in chemotherapy. The size range of NPs is defined as 10-
100nm. They had a small particle size and vast surface area and have unique mechanical, electronic, photonic, and
magnetic properties. Targeted drug delivery to a tumor cell is another advantage of drug-loaded NPs. Doxil is the
first nano-drug used to treat metastatic ovarian cancer. The formulation had high therapeutic efficacy. It allows the
drug to stay longer in the bloodstream so that more of the drug reaches the cancer cells [21]. Iron oxide NPs loaded
with Doxorubicin hydrochloride are a good drug delivery vehicle for targeting brain tumors. The accretion of iron
oxide NPs in gliosarcomas is substantially increased by magnetic targeting and successfully measured by magnetic
resonance imaging (MRI). And for glioma-targeted drug delivery, these NPs seem to be a better drug delivery
vehicle. The formulation demonstrated sustained intracellular retention and dose-dependent anti-proliferative
activity. [22,23].
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Nano formulation of drug Teriflunomide

Glioblastoma multiforme (GBM) is regarded to be the highest degree lethal primary brain tumor. Teriflunomide
(TFM) is a potent tyrosine kinase and dihydroorotate dehydrogenase kinase inhibitor. It is one of the potent
anticancer agents in the treatment of GBM. But this drug has a high risk of hepatotoxicity, so the drug is advocated to
deliver directly to the site of action. For the delivery of therapeutic agents directly to the CNS, the Nose-to brain
pathway is considered the safest and effective way. Intranasal teriflunomide microemulsion is an improved
chemotherapeutic approach in GBM [24]. A microemulsion is a lipid-based nanocarrier which is a promising
approach for improving solubility and permeability of poorly soluble drugs 25 This formulation displays high drug
entrapment efficiency and direct brain transport of drugs [24].

Nano formulation of drug Rapamycin

Rapamycin is an effective drug that uses an alternative mechanism to inhibit the growth of breast cancer cells. But
the drug had no solubility in water, no tumor tissue specificity, and low bioavailability. Rapamycin-loaded
polymeric PLGA nanoparticles show high efficacy in breast cancer therapy. These NPs are surface conjugated with
antibodies to epidermal growth factor receptor (EGFR) using 1-ethyl-3-(3-dimethyl aminopropyl) carbodiimide
hydrochloride. EGFR is expressed about 14-91% in breast cancer. By using tumor-specific antigen or antibody as a
targeting moiety, chemotherapeutic agents are selectively delivered to cancer cells. The formulation has high drug
loading capacity and high intercellular uptake and is selectively delivered to tumor cells [24],

Nano formulations of drug Methotrexate

Methotrexate is a hydrophilic anti-cancer agent used to treat various tumors. But this drug is highly cytotoxic. It
administers the cytotoxic activity not only in cancerous cells but also in normal cells. So for targeted drug delivery,
an effective carrier system was required. Thus Methotrexate-loaded solid lipid NPs were formulated and the
formulation displays major drug accumulation in neoplastic tissues when compared with the drug solution alone
[27]. Magnetic NPs conjugates were formulated as an enhancement agent in MRI and as a drug-carrying vehicle in
controlled drug delivery. The conjugate was made of iron oxide NPs covalently bound with Methotrexate. The drug
binds covalently to NPs is highly stable. Methotrexate incorporated super paramagnetic NPs can be used to target
many cancer cells. Drug- NPs conjugate was formulated by grafting the drug into the nanoparticle surface. Hereby
covalently modified the surface of iron oxide NPs via a peptide bond, cleavage of the bond occurs only under
conditions present in lysosomal compartment, a typical environment inside the target cell. So these NPs provide
controlled and targeted drug release to cancer cells [28].

Nanoformulation of drug irinotecan

Lung cancer is one of the main causes of death in the world. A great invention in cancer therapy is the development
of magnetic NPs formulation of chemotherapeutic irinotecan to lungs. The major drawbacks of cytotoxic agents are
the limited entry into the lung selectively, thus resulting in collateral damage to other tissues. This problem can be
over helmed by the development of new magnetic irinotecan containing NPs which targets the lung over other
tissues by over 5-fold. Selective targeting into lungs is attained by incorporating a facilitated transport mechanism
into NPs. By using an external magnet the drug can be retained in the lungs. Studies display that this method of
treatment is a cost-effective and efficacious therapy for lung cancer [29].

Nanoformulation of drug Sulforaphane
Targeted drug delivery by using biodegradable microspheres is a promising approach in cancer therapy. A magnetic
targeted delivery system is an approach that can deliver therapeutic agents to a targeted site using an external
magnetic field. Using an effective external magnet it is possible to target the microspheres injected in blood
circulation to the disease site. Also, these particles are nontoxic and biocompatible. Sulforaphane, a histone
deacetylase inhibitor loaded with targeted magnetic microspheres is developed by a spray-drying method. This
formulation shows high efficacy in cancer therapy. Microspheres deliver a high concentration of drugs in the target
site when compared with free drugs [30].
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Nano formulations containing a combination of multiple chemotherapeutic agents

A synergistic combination of multiple chemotherapeutic agents in high-capacity poly (2-oxazoline) micelles is
another promising step in cancer treatment. Paclitaxel, docetaxel, 17-allylamino-17-demethoxygeldanamycin, and
etoposide were used. The micelles show high drug loading capacity. And multi-drug loaded poly (2-oxazoline)
micelles displayed improved stability in comparison with single-drug loaded micelles [31]. A rational design of drug
synergy-based design is required to increase chemotherapeutic effect while decreasing the toxicity effect of anti-
cancer agents. Novel doxorubicin-mitomycin C co-encapsulated NPs formulation discloses anti-cancer synergistic
effect in multidrug-resistant human breast cancer cells. This formulation display improved drug efficacy with
reduced systemic toxicity [32]. Chemotherapeutic drugs PTX and Rapamycin had non-specificity and potential side
effects to the healthy tissues. To overcome these problems, drug-loaded in multifunctional magnetic NPs are
formulated. The development of glycol monooleate coated magnetic NPs loaded with PTX and Rapamycin shows
high biocompatibility and high drug entrapment efficiency. Sustained drug release to target cells is also achieved.
And also glycol monooleate coated magnetic NPs are devoid of any surfactants and are capable of carrying high
drug load [33]. N-(2-hydroxy propyl) methacrylamide (HPMA) copolymers had been formulated as targeted drug
carriers during recent years. HPMA is a synthetic soluble polymer and is internalized by cells by pinocytosis. They
provide controlled intracellular delivery of anti-cancer agents. Anticancer agents like Daunomycin and Puromycin
coupled to this copolymer provide controlled drug delivery [34].

CONCLUSION

Cancer is a leading death-causing disease in the world. Now a day many inventions are taking place in cancer
therapy. Many molecules with anticancer properties were invented and various drug formulations were developed
to conquer this dead-causing disease. Many new molecules with anticancer properties and new formulations are
developing for saving human population from this death-causing disease. The nanoformulations of
chemotherapeutic agents improve the therapeutic efficiency. Nanoformulations provide high drug entrapment
efficiency and improved stability. They also provide a reduction in the toxicity level. These formulations facilitate a
high concentration of drug delivery in the target site and controlled drug release when compared with free drugs.
The major concern of antineoplastic agents is that they produce a cytotoxic effect not only in cancerous cells but also
in normal healthy cells. The drugs encapsulated in nanoparticles facilitate targeted drug delivery and provide
protection to healthy cells. Studies proved that nanoformulations allow the drug to stay longer in the bloodstream.
Like this, the major drawbacks of anticancer agents can be overcome by developing their nanoformulations and the
therapeutic efficacy also gets improved. Of course with the help of new technologies, we can overcome this
dangerous disease and save our humanity.
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ABSTRACT

Antioxidants play an essential role in protecting oxidative stress (OS) induced damage. Such antioxidant
properties are extensively found in plants with phenolic contents. The current investigation was
designed to determine the statistical relationship between the antioxidant potential and content of all
types of phenolic compounds existing in the methanol and petroleum ether extracts of the whole plant of
Portulaca pilosa Linn. The spectrophotometric method revealed the antioxidant potential and phenolic
contents of both extracts. Upon evaluation by several established procedures, the highest activity was
observed for the methanolic extract. With ICs values of 17.94 and 56.48 ug/mL, the methanol extract was
superior to ether extract (27.48 and 47.23 ug/mL) for the scavenging activity of DPPH and hydroxyl
radicals, respectively. Also, the ICs value of 24.53ug/mL established a potent lipid peroxidation
inhibition of the methanol extract. Furthermore, the reducing capacity on ferrous ion was in the
following order: PPM > PPP. Overall, the methanol extract had the highest levels of phenols, flavonoids,
flavonols, and proanthocyanidins compared to others. Hence, with further investigations for its aptness
as a medicinal agent, Portulaca pilosa can be an efficient option due to its efficient scavenging effects.

Keywords: Portulaca pilosa, Portulacaceae, Oxidative stress, Antioxidant, Weed.

INTRODUCTION

An imbalance in the cell's ability to scavenge the reactive oxygen species (ROS) is the causative reason behind
oxidative stress (OS). It is needless to say that diabetes, heart disease, cancer, etc., are the final pathogenic outcome of
OS [1]. Most of the cellular components like proteins, lipids, and their associated organelle get damaged due to cell
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death by ROS [2]. Weak antioxidant-driven defense systems lead to a greater level of damage in the body. Regular
dietary consumption of antioxidant-rich fruits and vegetables can strengthen this mechanism and lower the risks of
cancer, cardiovascular diseases, and stroke caused by OS [3]. To name a few, polyphenols, carotenoids, and vitamin
C and E are the critical antioxidants for this purpose [4]. Both plant and animal-based edible and non edible sources
are enriched with phenolic compounds [5,6]. However, its content in weeds is limited to specific geographical
regions and the surrounding population only. Hence it is necessary to assess such properties to find new natural
antioxidant-rich sources for functional foods along with nutraceuticals [6,7].

A warm climate herbaceous succulent annual plant Portulaca pilosa Linn., belonging to the family Portulacaceae, is
commonly known as Balibalua in Odia, Lunia in Hindi, Nunia sag in Bengali, Peddapavilikari in Telugu, and kiss me
quick in English. For years the Mediterranean and tropical Asian countries use it as folk medicine and in soups and
salads. The flavonoids, alkaloids, polysaccharides, fatty acids, terpenoids, sterols, proteins, vitamins, minerals, etc.,
are reportedly isolated from Portulaca pilosa. Further, several pharmacological actions are viz. antibacterial, anti-
ulcerogenic, anti-inflammatory, antioxidant, diuretics, analgesic, and wound-healing, are noticed by using this plant.
In the present study, the leaves of this medicinal weed are explored with systematized scientific studies to assess the
possibility for inclusion for therapeutic use [8-14]. The study is focused on a comparative statistical assessment of
phenolic content and antioxidant activity of ether and methanol extracts of this weed.

METHODS

Plant collection

Portulaca pilosa (PP) plant was collected from Durgapur forest region in Dhenkanal district, Odisha, in the month of
October — November and authenticated by Dr. K. B. Satapathy, P.G. Department of Botany, Utkal University,
Bhubaneswar, Odisha, India. A voucher specimen was deposited to the herbarium in the Department of Botany,
Utkal University. Dirt particles were removed by separate water washing of the plant materials and dried in the
shade for days with intermittent sun drying. Finally, before storing at room temperature, the authors ground the
dried plants to a coarse powder by a grinder.

Extract preparation

According to our primary evaluation, we noticed petroleum ether and methanol as the most suitable solvent for the
extraction of Portulaca pilosa. Based on the TLC behavior and amount of extract obtained/gm of material, the
petroleum ether and methanol were chosen for extraction compared to dichloromethane and ethyl acetate. The
extraction was performed according to Alam et al. [15]. About 500 gm of each powdered plant materials were taken
in four amber colored reagent bottles and soaked the materials with 1.5 liter of pet. ether and methanol separately.
The sealed bottles were kept for 15 days with occasional shaking and stirring. Finally the extracts were filtered
separately through cotton and then Whatman No.1 filter papers and was concentrated with a rotary evaporator
under reduced pressure at 50°C to afford 25 and 40 gm extract of from the whole plant of PP in pet. ether and
methanol respectively .

Chemicals

All the chemicals used in this study are of analytical grade 1,1-diphenyl-2-picrylhydrazyl (DPPH), potassium
ferricyanide, catechin (CA), ferrous ammonium sulphate, butylated hydroxytoluene (BHT), gallic acid (GA), ascorbic
acid (AA), AICIs, trichloro acetic acid (TCA), sodium phosphate, ammonium molybdate, tannic acid, quercetin,
DMSO, EDTA, acetyl acetone and FeCI3 were purchased from Sigma Chemical Co. (St. Louis, MO, USA); potassium
acetate, phosphate buffer, thiobarbituric acid were purchased from Sigma-Aldrich, USA; vanillin was obtained from
BDH; folin-ciocalteus’s phenol reagent and sodium carbonate were obtained from Merck (Damstadt, Germany).
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Determination of total phenolics

Total phenolic contents in the extracts were determined by the modified Folin-Ciocalteu method described by Wolfe
et al., 2003 [16]. An aliquot of the extracts was mixed with 2 ml Folin-Ciocalteu reagent (previously diluted with
water 1:10 v/v) and 2 ml (75 g/l) of sodium carbonate. The tubes were vortexed for 15 second and allowed to stand
for 20 min at 25°C for development of color. Absorbance was then measured at 760 nm UV spectrophotometer
(Shimadzu, USA). Samples of extract were evaluated at a final concentration of 0.1 mg/mL. Total phenolic contents
were expressed in terms of galic acid equivalent, GAE (standard curve equation: y = 0.0086x + 0.0105, R2 = 0.9997),
mg of GA/g of dry extract.

Determination of total flavonoids

Total flavonoids were estimated using method described by Ordon ez et al. [17]. To 05 ml of sample, 1.5 ml of
methanol, 100 ul of 10% aluminum chloride, 100 ul of 1 M potassium acetate solution and 2.8 ml of distilled water
was added. After one hour 30 minutes of incubation at room temperature (RT), the absorbance was measured at 420
nm. Extract samples were evaluated at a final concentration of 0.1 mg/mL. Total flavonoids content was expressed in
terms of catechin equivalent, CAE (standard curve equation: y = 0.0135x + 0.0085, R2 = 0.9984), mg of CA/g of dry
extract.

Determination of total flavonols

Total flavonols in the plant extracts were estimated using the method of Kumaran and Karunakaran [18]. To 2.0 ml of
sample (standard), 2.0 ml of 2% AICI3 in ethanol and 3.0 ml sodium acetate (50 g/L) solutions were added. The
absorption at 440 nm was read after 2.5 hours at 20°C. Extract samples were evaluated at a final concentration of 0.1
mg/mL. Total content of flavonols was expressed in terms of quercetin equivalent, QUE (standard curve equation: y
=0.0255x + 0.0069, R2 = 0.9995), mg of QU/g of dry extract.

Determination of total proanthocyanidins

Determination of proanthocyanidins was based on the procedure reported by Sun et al. [19]. A volume of 0.5 ml of
0.1 mg/mL extract solution was mixed with 3 ml of 4% vanillin-methanol solution and 1.5 ml hydrochloric acid; the
mixture was allowed to stand for 15 minutes. The absorbance was measured at 500 nm. Extract samples were
evaluated at a final concentration of 0.1 mg/mL. Total content of proanthocyanidin was expressed in terms of
catechin equivalent, CAE (standard curve equation: y = 0.567x — 0.024, R2 = 0.9801), mg of CA/g of dry extract.

Determination of total antioxidant capacity

Total antioxidant capacity (TAC) of samples was determined by the method reported by Prieto et al. [20] with some
modifications. 0.5 ml of samples/standard at different concentrations was mixed with 3 ml of reaction mixture
containing 0.6 M sulphuric acid, 28 mM sodium phosphate and 1% ammonium molybdate into the test tubes. The
test tubes were incubated at 95°C for 10 minutes to complete the reaction. The absorbance was measured at 695 nm
using a spectrophotometer against blank after cooling at room temperature. Catechin was used as standard. A
typical blank solution contained 3 ml of reaction mixture and the appropriate volume of the same solvent used for
the samples/standard was incubated at 95°C for 10 minutes and the absorbance was measured at 695 nm. Increased
absorbance of the reaction mixture indicated increase total antioxidant capacity.

Ferrous reducing antioxidant capacity assay

The ferrous reducing antioxidant capacity (FRAC) of samples was evaluated by the method of Oyaizu [21]. 0.25 ml
samples/standard solution at different concentration, 0.625 ml of potassium buffer (0.2 M) and 0.625 ml of 1%
potassium ferricyanide, [KsFe (CN)s] solution were added into the test tubes. The reaction mixture was incubated for
20 minutes at 50°C to complete the reaction. Then 0.625 ml of 10% trichloro acetic acid, TCA solution was added into
the test tubes. The total mixture was centrifuged at 3000 rpm for 10 minutes. After which, 1.8 ml supernatant was
withdrawn from the test tubes and was mixed with 1.8 ml of distilled water and 0.36 ml of 0.1% ferric chloride
(FeCls) solution. The absorbance of the solution was measured at 700 nm using a spectrophotometric measurement
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against a reagent blank (same reagent mixture without extract/standard) was performed at 700nm. A separate
absorbance of blank was also determined, for which upon comparison revealed increased absorbance of the reaction
mixture suggesting higher reducing capacity.

DPPH radical scavenging assay

A DPPH radical scavenging assay (DRSA) was employed for this purpose, as reported by Choi et al. [22] and
Desmarchelier et al. [23]. A solution of 0.1 mM DPPH in methanol was prepared, and 2.4 ml of this solution was
mixed with 1.6 ml of extract in methanol at different concentrations. The reaction mixture was vortexed thoroughly
and left in the dark at RT for 30 minutes. The mixture was subjected to spectrophotometric measurement at 517 nm
using BHT as a reagent blank. The following equation calculated percentage DPPH radical scavenging activity (%
DRSA), (% DRSA) = {(Ac-A1)/ Ac}x100

Where Ao is the absorbance of the control, and Au is the absorbance of the extractives/standard. Then % of inhibition
was plotted against concentration, and from the graph ICso was calculated.

Hydroxyl radical scavenging activity

Hydroxyl radical scavenging activity (HRSA) of the extractives was determined by the method of Klein et al. [24]
with a slight modification. 0.5 ml of extractives/ standard at different concentration was taken in test tubes. 1 ml of
Fe-EDTA solution (0.13% ferrous ammonium sulphate and 0.26% EDTA), 0.5 ml of 0.018% EDTA solution, 1 ml of
0.85% DMSO solution and 0.5 ml of 22% ascorbic acid were added into the test tubes. The test tubes were capped
tightly and warm at 85°C for 15 minutes into the water bath. After incubation, the test tubes were uncapped and 0.5
ml ice cold TCA (17.5%) was added to each of test tubes immediately. 3 ml of nash reagent (7.5 gm of ammonium
acetate, 300 ul glacial acetic acid and 200 ul acetyl acetone were mixed and made up to 100 ml) was added to all the
tubes and incubated at RT for 15 minutes. Absorbance was taken in UV-spectrophotometer at 412 nm wave length.
Percentage hydroxyl radical scavenging (% HRSA) activity was calculated using the following equation,

(% HRSA) = {(Ac—A1)/ Ad}x100

Where A0 is the absorbance of the control, and Al is the absorbance of the extractives/standard.
Then % of inhibition was plotted against concentration, and from the graph 1Cso was calculated.

Lipid peroxidation inhibition assay

The lipid peroxidation inhibition assay (LPI) was determined according to the method described by Liu et al. [25]
with a slight modification. Excised rat liver was homogenized in buffer and then centrifuged to obtain liposome. 0.5
ml of supernatant, 100 ul 10 mM FeSOs, 100 pl 0.1 mM AA and 0.3 ml of extractives or standard at different
concentration were mixed to make the final volume 1 ml. The reaction mixture was incubated at 37°C for 20 minutes.
1 ml of (28%) TCA and 1.5 ml of (1%) TBA was added immediately after heating. Finally, the reaction mixture was
again heated at 100°C for 15 minutes and cool at room temperature. After cooling, the absorbance was taken at 532
nm. Percentage inhibition of lipid peroxidation (% LPI) was calculated by the following equation,

(% LPI) = {(Ac—A1)/ Ac}x100

Where Ao is the absorbance of the control, and Al is the absorbance of the extractives/standard. Then % of inhibition
was plotted against concentration, and from the graph ICso was calculated.

Statistical analysis

All analyses were carried out in triplicates. Data were presented as mean + SD. To evaluate significant relationships
between experimental parameters by correlation and regression analysis, the F- and t-tests (p-value <0.001) were
used. Free R-software version 2.15.1 and Microsoft Excel 2007 (Roselle, IL, USA) were used for the statistical and
graphical evaluations.
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RESULTS

DPPH radical scavenging activity

Figure 1 shows the dose-response curve of DPPH radical scavenging activity of the pet. ether and methanol extracts
of P. pilosa, compared with BHT. It was observed that the methanol extract of P. pilosa had higher activity than that of
the petroleum ether extract. At 100 pg/mL concentration the scavenging activity of the methanol and pet. ether
extracts reached 78.26 and 74.91 %, while at the same concentration, that of the BHT was 96.354%. The ICso of
methanol and pet. ether were 17.94 and 2748 ug/ml, respectively. The ICso of BHT (standard) was 8.08 pg/mL.

Determination of TAC and FRAC

The TAC as well as FRAC of methanol and pet. ether extracts of P. pilosa were shown in Table 3. Both the extracts of
P. pilosa plant showed considerable antioxidant activity compared to CA (standard). At the concentration of 100
pg/mL, the absorbance of methanol and pet. ether extract of P. pilosa and (+)-catechin were 0.410, 0.148 and 1.81,
respectively; while at 400 ug/mL, the absorbance of methanol, pet. ether extracts and (+)-catechin were 0.916, 0.532
and 3.875. The extractives were found to increase the total antioxidant activity with the increasing concentration of
the extracts (Table 3).

The methanol and pet. ether extracts of P. pilosa showed reducing activity, although less than that of ascorbic acid, a
reference antioxidant, the extractives increased the reducing activity with the increased concentration of the extracts.
At 100 pg/mL, the absorbance of methanol, pet. ether extracts of P. pilosa and ascorbic acid were 0.088, 0.516 and 2.47
respectively, while at 400 pg/mL, the absorbance of methanol, pet. ether extracts of P. pilosa and AA were 1.152, 0.355
and 3.04, respectively. A higher absorbance indicates a higher reducing power. These results demonstrated that the
methanol extracts of P. pilosa had considerable iron reducing capacity as compared to petroleum ether extract.

Hydroxy| radical scavenging activity

The hydroxyl radical scavenging activity of the methanol and pet. ether extract of the P. pilosa possess dose-response
curve, compared with CA. It was observed that methanol extract of P. pilosa had higher activity than that of the
petroleum ether extract. At a concentration of 200 ug/mL, the scavenging activity of P. pilosa methanol extract
reached 81.10 % while at the same concentration, that of the PPP was 56.48%. The hydroxyl radical scavenging
activity of PPM was closely resembled to that of CA. The ICs of methanol and pet. ether extracts of P. pilosa were
57.25 and 116.00 pg/mL, respectively. The ICso of CA (standard) was found to be 27.5 pug/mL .

Lipid peroxidation inhibition assay

The lipid peroxidation inhibition activity of the methanol and pet. ether extract of the P. pilosa was compared with
CA. The methanol extract of P. pilosa had higher activity than that of the pet. ether extract. At a concentration of 100
pg/mL, the scavenging activity of the PPM and PPP reached 63.05 and 61.01% respectively while at the same
concentration, that of the catechin was 75.54%. The ICso of methanolic and pet. ether extracts was found to be 47.17
and 24.53 ug/mL. respectively. The ICso of catechin (standard) was 56.5 pg/mL.

Total phenolic, flavonoids, flavonol and proanthocyanidin contents Table 4 shows the total polyphenols in the
methanol and petroleum ether extract of P. pilosa. Correlation of total phenolic contents of the extractives with free
radical (DPPHe and «OH) scavenging efficiencies and %LPI.

DISCUSSION

The authors assessed the scavenging potency of the various extracts of P. pilosa from the corresponding ability to
lessen the reduction of Mo (V1) to Mo (V) by the antioxidants and while subsequently forming a green phosphate/Mo
(V) complex in an acidic environment. The reducing ability of the extractives was in the range of 0.916 + 0.016—- 0.532
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+ 0.011 um green phosphate/ Mo (V). The study unearthed a proportionate increase in antioxidant activity with
increasing levels of polyphenols content was observed. Many plant species have shown a good correlation between
total phenols and antioxidant activity[26]. Both the extracts of P. pilosa reduced the Fe3+-ferricyanide complex to the
ferrous, indicating their iron-reducing capacity. The reduction potential of the whole plant extracts was in the range
of 1.152 + 0.039 - 0.355 + 0.013um Fe (II)/g. The present investigation is well consistent with a previously published
report on iron-reducing antioxidant capacity, suggesting increased capacity with the high phenolic contents[27].

DPPH radical scavenging activity

The effect of antioxidants on DPPH is because of their hydrogen donating nature [28]. The knowledge on inhibition
of lipid peroxidation and rapid analysis is the critical advantage of DPPH based free radical scavenging for diseases
like cancer. The present leaf extracts postulated parallel scavenging activity as that of standard BHT. This confirms
the proton donating capability of the extracts and can act as primary antioxidants. Further, this study adequately
demonstrated the correlation between polyphenolic contents of the extracts and related antioxidant nature,
suggesting suitability as a health care supplement [29].

Hydroxy| radical scavenging activity

Most cancers are formed due to the mutagenic action of free radicals by interacting with the DNA[30]. SO radicals
produce such hydroxyl radicals. The superoxide dismutase enzyme converts to hydrogen peroxide, which later
generates hydroxy radicals of higher interactive properties. The present study results demonstrate good hydroxyl
radical scavenging activity of both extracts in comparison to standard catechin. This vouches for a possible
anticancer activity and can effectively quench lipid peroxidation due to hydroxyl radicals..

Lipid peroxidation inhibition assay

The lipid peroxidation of polyunsaturated fatty acids is due to ROS, damaging the cell membrane[31]. The sequence
of chain reaction initiates rapidly and generates a secondary radical, which later reacts with a second macromolecule
to sustain the chain reaction. In this study, the ferric ion and ascorbic acid-induced lipid peroxidation of rat liver
homogenates was investigated. The inhibition activity of the methanol extract was superior to that of pet. ether
extract. This result correlated to the plant's capability to treat diabetes and liver disease.

Total phenolic, flavonoids, flavonols and proanthocyanidin contents

Total phenolic contents of the extractives showed a significant and robust positive correlation (p-value < 0.001) with
free radical (DPPHe and <OH) scavenging efficiencies and %LPI. These results explain the probable free radical
neutralization and lipid peroxidation activity of the extractives due to their polyphenolic constituents. This infers
that the extractives' differential lipid peroxidation inhibition ability can be attributed to their differing levels of free
radical quenching potential.

CONCLUSION

Different extracts of P. pilosa are reportedly used to treat various diseases in folk medicine of tribal belts of Odisha.
Minuscule information is available on antioxidant activities of P. pilosa compared to the effects of the whole plant for
various diseases. In this regard, our study results confirm the potent hydroxyl and DPPH radical scavenging
activities by the methanol extract of P. pilosa. Also, the methanol extract superior activity on reduction of ferrous ion
than that of ether extracts. Moreover, the higher polyphenolic content assured the potent antioxidative activity of P.
pilosa. Overall, the methanol extract from P. pilosa whole plant can effectively serve the patients as food supplements
and pharmaceuticals.
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Table 1: DPPH radical scavenging activity of methanol extracts of P. pilosa at different concentration

Test extract Concentration(ug/ml) Absorbance Inhibition (%) I1Cs0
125 0.449+0.067 48.09+1.87
25 0.407+0.098 52.94+1.65
Methanol
50 0.341+0.006 60.57+1.22 17.94
extract

75 0.274+0.051 68.32+1.87

100 0.188+0.066 78.26+2.01

Table 2: DPPH radical scavenging activity of pet. ether extracts of P. pilosa at different concentration

Test extract Concentration(ug/ml) Absorbance Inhibition (%) I1Cs0
125 0.481+£0.051 44.39 +2.05
25 0.429 £ 0.069 50.40 + 1.89

Pet. ether extract 50 0.376 £ 0.008 56.53 +1.07 27.48
75 0.289+0.023 66.58 £2.03
100 0.217 £0.036 7491 +1.98

Table 3: Absorbance of TAC and FRAC of methanol and pet. ether extracts of P. pilosa at different concentration

Extracts TAC FRAC
100pg/mL 400pg/mL 100pg/mL 400pg/mL
PPM 0.410 £0.019 0.916 + 0.016 0.088 + 0.009 1.152 +0.039
PPP 0.148 £ 0.011 0.532+0.011 0.516 £ 0.027 0.355 +0.013
AA | e e 2.47 £0.008 3.04 £0.163
CA 1.81+0.041 3875+0081 | e | e

PPM: Portulaca pilosa Methanol extract, PPP: Portulaca pilosa Pet. ether extract AA = Ascorbic acid and CA =
Catechin
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Table 4: Polyphenols content of methanol and pet. ether extracts of P. pilosa

Polyphenols PPM PPP
Phenolics 2 103.68 £ 17.47 52.71+3.17
Flavonoids » 6.667 + 2.45 4.198+2.26
Flavonols ¢ 185.48£1.19 149.01+£2.78
Proanthocyanidins® 2.36 £0.04 1.94+0.25

Each value is the average of three analyses + standard deviation. a, b and ¢ expressed in terms of GAE, CAE and
QUE, respectively (mg of GA, CA and QU/g of dry extract, respectively). PPM: P. pilosa Methanol extract, PPP: P.

pilosa Pet. ether extract.

Table 5. Lipid Peroxidation activity of Methanol extract of P. pilosa

Test extract Concentration (ug/ml) Absorbance Inhibition(%) ICs0
125 0.521 £ 0.085 36.84 +£1.45
25 0.454 +£0.031 44,96 +1.26
Methanol extract 50 0.382+0.043 53.69 +2.05 47.17
75 0.336 £0.072 59.27 + 0.089
100 0.305+0.018 63.05+1.01
Table 6. Lipid Peroxidation activity of Pet. ether extract of P. pilosa
Test extract Concentration(ug/ml) Absorbance Inhibition(%) I1Cs0
125 0.496 + 0.088 39.87+0.079
25 0.387 + 0.057 53.09 +1.28
Pet. ether extract 50 0.328 £ 0.082 57.24 £0.098 2453
75 0.291 + 0.023 59.72 +1.66
100 0.264 + 0.009 61.01+1.28
w0 a0
80 | &
ol 70
—_ 60 1 g 0
i:— s | 0
© 30
20 | 20
10 10
oFr | | : o o o " o
0 20 40 60 80 100 120

Concentration (pug/ml)

Concentration (ug/ml)

Fig. 1: The % inhibition of DPPH radical by BHT,
Methanol and Petroleum ether extracts of P. pilosa

Catechin, Methanol
P. pilosa

Fig. 2: The % inhibition of Lipid Peroxidation by
and Pet. ether extracts of
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ABSTRACT

This research paper addresses to the evolution and also the contribution of Gothic genre from 18th and
19th century. This research paper will show the modernization of Gothic literature from 18th and 19th
century specially targeting the countries of France and America, it will also prove that no matter if it is
considered to be an obsolete genre but still it is really very popular in today's time and most of the
novel’s, poetries have been fictionalized and converted into films and movies in 21st century.

Keywords Gothic literature, horror, fantasy, culture, symbolism, color scheme, fantasy.

INTRODUCTION

Gothic genre is being considered as obsolete and also not productive but at the same time it is the only genre which
we can see in today's times growing and becoming very popular, it is also changing its forms in according to horror,
fantasy, ghastly elements, psychoanalytic, supernatural powers, mysterious settings. From the time of mediaeval
culture to the modern culture, it has outshined every single way in terms of films, in terms of representations, series.
we can say there is a new trend which is coming because of Gothic genre that has been generated in 17th and 18th
century. There is no single definition of Gothic genre but it is revolutionary because of its morality and believes this
was being questioned not only in 18th century but also at every century. Sometimes it is being considered to be the
cause of social problems and also for political and religious crisis because of the fear, anxiety, terror, elements of
grotesque and decline of moral and social tradition.

In French we call it "fin de millénnium™
The gothic as whole will be considered to be scary which is connecting to the crisis and also the terror and gruesome
and horrifying scenes of the past which is coming in the present scenario. it is being described in very different terms
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and also being a cause of rejection of barbarity superstition and irony. The origin of Gothic has put it into a situation
where the new categories have been established one by one on the other hand there are many critics such as Robert
mayo, Devendra Verma, Edgar Allan Poe, Mary Shelley, Emily Bronte. We have assigned a concrete and point to all
the Gothic literature and also it has created and adapted different realities from their opinion if we talk aboutn”
Frankenstein, fall of the house of Usher, wuthering heights, the picture of Dorian grey, Dr Jekyll and Mr Hyde"We
can only say that the literature and the ethics of this genre has grown from the past ages till now. Specially if we see
in French culture and the modern inaction the historical preferences and also the monuments have been of a major
and a great significance.

The setting of the Gothic literature was always been into haunted castle, cave, monastery, Church Chapel, places
graveyards churches.It was from that time the Gothic features were really influenced by the ideas of death progress
as we can see in Darwin theory of evolution that the text seems more realistic and also the interest of people and the
general public started increasing with the novels like Frankenstein,strange case of Dr Jekyll and Mr. Hyde. With that
at the beginning of the 20th century became very fashionable to adopt the science fiction and also consider a number
of detective fiction at that age during the golden age they have a number of writers who emerged as very popular
including Agatha Christie, Mariya Allingham, lan Rankin etc.In contrary the modern is considered these Gothic
novels as inferior and also the theory of bhaktin, but if we closely look at the elements of modernity it has
acknowledged and also adapted many characteristics of Gothic literature including the gloomy cities the corrupted
priest and also the class trophic environment if it is like the cannibal threads in heart of darkness or walking dead
with tarot card readers you could register that the 20th century Gothic literature not only survived but also have
improved and the tradition have been continued in these years so in spite of the modernist rejecting Gothic literature
they have still adapted in different form.

Main argument

The new Gothic romance has another sub-genre that has which has reinforced main traits the most popular in 20th
and 21st century has been where was vampires’ zombies and other characters starting from Harry Potter series to the
Twilight saga.Also talking about the French literature, the Phantom of the Opera has been casted in many films and
also have been adapted by different series.

Talking about Gothic fiction Gothic genre has its roots starting from the tales superstition mysteries experiments and
also in past the settings which have been there in Gothic romances including castle, haunted places, churches. While
the 18th century was more concerned with superstitious and mystery the 19 centuries was being considered to be
concerned with monologue psychological analytics and also psyche and terror of the protagonist. It considered and
also pay emphasis on the darkness of human soul inside and out that is the reason Dr Jekyll and Mr. Hyde
Frankenstein has been fight between the human soul and the human body.The zeal to achieve the power to the
extent and also to become a god which is really not possible is what is explained to be main theme.The feeling of
admiration and along with the feeling of horror can be very well find in the works of writers like Ann Radcliff in the
"mysteries of udolpho"Gothic novels are relying heavily on the atmosphere and the setting which includes remote
areas and familiar settings and could be represented by the king building monastery other than that to represent
Catholicism.The Gothic cusp is an anachronism, which is very important to understand because it was a setting
between the history and also the modernity of the protagonist so that is the term which is being invented.

he incredible style of architecture started in 1140 in France it was also been called as mid 16 century there were
enormous architectural innovation including cathedral glass windows which was called as French style work Some
of the old churches were reconstructed and modified and also there were some churches which were still having
their original and remarkable innovation it was being constructed in four levels. More than being superstitious
having a connectivity to horror, fantasy the kingdom, churchyard & graveyards.
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In France it was a style which have spread to other cities including Northern France. The major characteristics of
Gothic elements specially in France and other European countries were the cathedral which were made very wider
taller and also full of lights so that it could be reflected and it was being indicated as the elimination of darkness.

The next period of Gothic architecture started from the second half of the 13th century the most popular and most
celebrated example was the chapel of Saint Chapelle. Gothic style is really not limited to only the specific things but
also to ornate architecture and the portion including the windows the delicate framework and also the space
between the pillars everything holds a very large value and also authentication. Similar style was adapted in
American literature as well when the novels were adapted into films and also in television series

In brief it was been divided into "Norman Gothic"
"Maine Gothic"
"Burgundian Gothic"

In total Gothic has been an undeniable fact of the world there can be many Gothic elements and also whole history
based on the little facts it has become highly significant and has also inspired many people the primary concepts
have become very popular from the the era of renaissance to Anno Domini era The writers of the Gothic genre use
their incredible vocabulary to create a disturbing on net and dynamic world so it goes from the mysterious world to
the possibilities of strangeness mystery fear. The common people started believing in death, decay and also the
setting. American literature has also proven that the fiction begins only with the Gothic mod Edgar Allan Poe, Carol
Oates. Female and male protagonist have been the evil characters in the story with ghost vampires’ witches’
monsters are fantastic and symbolic elements. Talking about the main elements including the male and the female
hero, the protagonist and also the villain dichotomy and the hardship and an exciting rigid Catholics, non-conformist
and the evil monster which are being considered to be the main elements of Gothic literature including the
supernatural forces.

The masque of the red death is a popular and widely short stories which has offered the failed attempts to avoid the
death there are many events which took place in the castle only and also the seven rooms which depicted the colors
show the color scheme is the main Idea behind the setting of Gothic literature including blue purple green orange
and violet also the scheme of number 7 is being very important over there because it is being considered as a deep
blood coated room again a metaphor of death. It is the motive which is related to life and death. this particular genre
has crossed the boundaries between the living the dead or the undead. these are the three main elements which have
been used invariably connecting with ghost, Phantom and also, it is a reason for the desperation to believe thatit is
not final and other reason could be that an everlasting life would narrate as a curse or a blessing. it is being
represented and many of the Gothic novels that the transaction lines in between the men women and different social
class from 18 century.

It also tells the relation between the evolution of different genders and also why women were being expressed in all
the Gothic novel and the supreme leader was always a male character. The female is being considered as fatal and
always been a victim of the circumstances. Do the protagonist and the villain were really superior because they hold
a significantly more tyrannical behavior that is the male aggression. Another important theme was of aristocracy
which we can see in the Phantom of the Opera and the masque of the red death where the pigeon tree was always
been impressed by the hands of the superior authority, while the superior authority was enjoying their powers and
relishing their values all the devils curbing the powers of the peasants. While they were having a ball masquerade at
the party the whole peasantry was suffering from disease, illness and death.

Even in Bram stoker's Dracula it has been represented that in spite of the attempts to kill him he comes back as an
undead provoking fear in the hands of old aristocracy. the culture of myth, knowledge, good and evil is historically
represented everywhere as Christianity is only God to allow to bring the dead to life. This example is being depicted
in terms of science and technology everywhere for example Frankenstein where set was more than a promise
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configure rebelling against orati the second was paradise lost where Satan was a villain but also considered to be a
hero and he also fought against authorities the symbol of catholic Church is always releasing the hero is and
rebellion representation. All the critics always targeted the loneliness and the and excited behind the Gothic novels
and this is a reason that it was considered to be the worse form. In spite of all the allegation it became tremendously
popular after 1794.

CONCLUSION

The story and the portrayal of death, supernatural powers, symbolism, color scheme and also the fear inside the
human soul. From the past 18 century it is being considered that the Gothic is all about all these characteristics but at
the same time when it evolved in 19th century and 20th century it became more of a fight between the human soul
and the human body to create the powers to crave the eternity and to be a figure just like God achieving all the
powers and controlling the world. Because of the endless expectation from the human soul to achieve the powers of
eternity. As we can see in "doctor Faustus" and "Frankenstein" and other Gothic novels that they wanted to fight
against God just as Satan did in order to become the most reliant figure of this world you have to beat Christianity,
which will put you into "doom" or "hell".
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ABSTRACT

This paper provides data classification, data mining techniques in healthcare sector using ensemble
learning. Data Mining is the iterative and interactive technique of discovering valid, novel, useful, and
understandable models or patterns in massive databases. Machine Learning techniques are applied to
recognize relationships among a set of items in a database. Data mining plays a very important role in
knowledge discovery. Machine Learning is being used as the vital tool in this area. Bagging and boosting
are the main ensemble learning techniques in data mining. Ensemble learning based data mining
technique is a comparatively new and emerging in many disciplines. It is becoming more popular as
technology development and the need for efficient data analysis is required. The aim of ensemble
learning itself is not to give strict rules by analyzing the full data set. Data mining is used to predict with
some certainty while only studying a small portion of the data. In recent years, ensemble learning data
mining has been studied widely. A number of algorithmic techniques have been developed for ensemble
learning. Ensemble learning in health Informatics is an emerging field of research at the intersection of
information science, computer science, and health care. Healthcare informatics and analytics is a new era
that brings tremendous opportunities and challenges due to easily available plenty of biomedical data for
further analysis. In this paper, we present a review of the state-of-the-art methods for ensemble learning
based healthcare data analysis.

Keywords: Machine Learning, bagging, boosting, health informatics, ensemble learning.

INTRODUCTION

Data mining refers to extracting or mining the knowledge from huge amount of data. The term data mining is
suitably named as "Knowledge mining from data" or "knowledge mining”. Data mining is a kind of knowledge
discovery necessary for solving problems in a specific domain. Soft computing methodologies (involving fuzzy sets,
neural networks, genetic algorithms, and rough sets) are most widely used in the data mining step of the overall
KDD process [1]. Fuzzy sets give a natural framework for the process in dealing with uncertainty. Rough sets and
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neural networks are widely used for classification and rule generation [2]. Genetic algorithms (GAs) are concerned in
various optimization and search processes, like query optimization and template selection. Other approaches like
case based reasoning and decision trees are also widely applied to solve data mining problems. The term data
mining refers to the non trivial extraction of valid, implicit, potentially useful and ultimately reasonable information
in large databases with the help of the modern computing devices. In the last few decades, many successful
applications in data mining have been accounted from varied divisions such as finance, marketing, medical
diagnosis, banking, manufacturing and telecommunication. Apart from the benefits of using data per sec (e.g.
keeping up to date profiles of the customers and their purchases, maintaining a list of available products, their
quantities and prices etc.), the mining of these datasets with the existing data mining tools can reveal invaluable
knowledge that was unknown to the data holder. Therefore, there might be privacy intrusion. Hence, the true
difficulty does not lie with data mining, but with the way data mining is done. The objective of preserving privacy in
data mining is to lower the risk of misuse of data and at the same time generate results same as that produced in the
absence of such privacy preserving techniques. There exist several methods to do decision analysis. Each method has
its own advantages and disadvantages. In machine learning, decision tree learning is one of the most accepted
techniques for making classifications, decisions in pattern recognition. The approach of decision tree is applied in
many areas because it has lots of advantages. The aim of healthcare informatics is to ensure the high-quality, efficient
healthcare, better treatment and quality of life by efficiently analyzing of abundant biomedical, and healthcare data
including patient’s data, electronic health records (EHRs) and lifestyle [3, 4]. Earlier, it was common requirement to
have a domain expert to develop a model for biomedical or healthcare; however, recent advancements in
representation learning algorithms allow to automatically learning the pattern and representation of the given data
for the development of such model. Biomedical Image Mining, a novel research area, due to its large amount of
biomedical images are increasingly generated and stored digitally [5].

Data Mining allows efficient discovery of valid, non-obvious information in huge collections of data, and it is applied
in information management and decision making, enabling a boost in business opportunities. In spite of the
augmentation of computer processing power, many more attention is given to make the data mining process faster.
Mainly, efficient approaches can be either (i) data-oriented or (ii) algorithm-oriented. In (i) the dataset is computed
and the learning instances space is decremented by discretization, attribute selection or sampling. In (ii) new search
strategies are calculated or data are processed in a distributed or parallel fashion. The most important step is feature
selection using data preprocessing in many fields, such as pattern recognition, data mining and machine learning [6].
For a huge amount of datasets, it is a method to select a very less amount of optimal feature subsets to increase the
output of a specific model. Generally, one efficient solution to decrease data dimensionality for feature selection is to
eliminate irrelevant and redundant features. In the supervised feature selection, it can be classified into three groups
as follows: filters, wrappers, and embedded methods. Filter methods estimate the performance of features by using
the training data, which are independent of any learning algorithm.

The feature criteria for evaluation can be categorized into four types, namely, information, dependency, distance,
and consistency. Wrapper methods are generally used a specific learning algorithm to estimate the features. And the
embedded methods present feature assessment by using internal properties of the classification model. Due to the
growth of feature selection techniques, various learning algorithms are proposed to obtain a good performance in the
domain of feature selection. In the process of feature selection, different algorithms will choose different subsets and
then produce different results. Estimated with utmost spaces methods, decision tree is the best, especially under the
condition that the concept space is big. In addition, it is easy to do the data preparation and to understand for non-
technical people. Another benefit is that it can categorize both numerical and categorical data. These techniques are
frequently considered numerical methods and so lend fit to software implementation. Specific groups of algorithms
including C4.5 and 1D3 algorithms are developed. A simulation of neural network algorithms can be checked in the
neural network toolbox for MATLAB. This toolbox includes several methods to the neural network method.
Newlydeveloped swarm intelligence is a newly exposed research area that studies the behavior of social insects and
uses their predictive models to explain real-world problems. Swarm based systems are constituted with population
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of general agents that interact with each other and their surroundings whose elements follow simple and fixed
rules[7]. Although every particle is ignorant of their nature, the entire set behavior guides to an intelligent global
behavior. Swarm intelligence based optimization problems have features like decentralized control, self-
organization, derivative free and easier execution which guide to an evolving behavior overcoming the limitations of
conventional techniques. Real world optimization problems falls in the category of hard problems whose key
objective is to get the minimum or the maximum of the D dimensional objective function where D shows the number
of variables to be optimized.

In contradiction of the centralized model, the Distributed Data Mining (DDM) model believes that the data sources
are distributed across many sites. Algorithms developed within this field address the problem of efficiently getting
the mining results from all the data. Easy approaches to data mining over multiple sources that will not share data is
to run existing data mining tools at each site independently and combine the results .Though, this will often fail to
give globally suitable results. Issues that cause a disparity between local and global results include:

i. Values for a single entity may be divided across sources. Data mining at individual sites will not be capable to
detect cross-site correlations.
ii. The exact item may be duplicated at different sites, and will be over-weighted in the results.
iii. (iii)At a single site, it is probable to be from a homogeneous population. Important geographic or demographic
distinctions between that population and others cannot be seen on a single site. PPDM tends to convert the
original data so that the result of data mining task should not defy privacy constraints.

Following is the list of measurements on the basis of which different PPDM Techniques can be classified

Data Distribution

The first dimension refers to the distribution of data. Some of the privacy preserving approaches have been
developed for centralized data and others refer to a distributed data scenario. Distributed datasets scenarios can also
be classified as horizontal data distribution and vertical data distribution. Horizontal distribution refers to these
cases where different database records reside in different places.

Data Modification

The second aspect refers to the modification scheme of the data. Data modification is typically used in order to
change the original values of a database that needs to be released to the public and also to ensure high protection of
the privacy data. It is significant that a data modification technique should be in concern with the privacy policy
adopted by an organization. Methods of data modification include:

Perturbation, which is accomplished by the alteration of an attribute value with a new value (i.e., changing a 1-value
of a 0-value, or adding noise).

Blocking is the substitute of an existing attribute value with an aggregation or merging which is the combination of
several values.

Swapping that points to interchanging values of individual records

Sampling, which is referred to send the data for only a sample of a population

Data Mining Algorithm

The third aspect refers to the data mining algorithm, for which the data alteration is also placed here. It has included
the problem of hiding data from a combination of data mining algorithms. For the time being, various data mining
techniques have been considered in isolation of each other. Among them, the most significant ideas have been
developed for classification data mining algorithms, such as decision tree inducers, clustering algorithms, rough sets
and Bayesian networks, association rule mining algorithms [8, 9, 10].
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Data or Rule Hiding

The fourth aspect refers to hiding the rule or the data. The complexity of hiding combined data in the form of rules is
of course higher, and for this reason, most heuristics have been developed. The data miner to generate weaker
inference rules that will not allow the inference of confidential values. This process is also known as "rule confusion”.

Literature Survey

Knowledge Discovery Database (KDD) has evolved in the recent past as a result of the notable improvement of the
technology for information storage, access, and analysis. The ability of various organizations to store, collect and
retrieve huge amounts of data has necessitated the discovery of algorithms that can retrieve useful and essential
information from these databases. KDD focuses this issue. Now a day Machine learning (ML) is gaining huge
magnitude and is becoming a major technology as the speedy growth of quality of medical data and information. But
the early and exact detection of disease is also | a challenge due to the complex, incomplete and multidimensional
healthcare data. Data preprocessing is a vital tool of ML whose primary objective is to give processed data to develop
the prediction accuracy. Misra, Puneet and Yadav et al. 2019 [11] proposed classification problem using diabetes
dataset. Type Il diabetes mellitus (T2DM) is a major disease with high entrance in human around the world and still
rising. This may cause other serious complications like kidney failure, heart failure, blindness etc. The early detection
and diagnosis help to identify and may avoid these complications. Several classification algorithms exist but
selecting the best classifier surely improves the accuracy of the predictions. The preprocessing methods selected in
this study are Multiple Imputation, k-means for missing values treatment, Discretization to change in discrete values,
Standard scalar, Min-Max scalar for feature scaling and, Random Forest (RF) for feature selection. For the
classification Logistic Regression (LR), Artificial Neural Network (ANN), Support Vector Machine (SVM) and
Random Forest (RF) are used.

Chronic Disease Prediction plays a pivotal role in healthcare informatics. It is crucial to diagnose the disease at
an early stage. Divya Jain, Vijender Singh 2018[12] presents a survey on the utilization of feature selection
and classification techniques for the diagnosis and prediction of chronic diseases. Adequate selection of features
plays a significant role for enhancing accuracy of classification systems. Dimensionality reduction helps in improving
overall performance of machine learning algorithm. The application of classification algorithms on disease datasets
yields promising results by developing adaptive, automated and intelligent diagnostic systems for chronic diseases.
Parallel classification systems can be used to expedite the process and to enhance the computational efficiency of
results. Respiratory diseases in children are a common reason for physician visits. A diagnostic difficulty arises when
parents hear wheezing that is no longer present during the medical consultation used by P. Bokov, B. Mahut et
al.,.2016[13]. Thus, an outpatient objective tool for recognition of wheezing is of clinical value. Hybrid methods also
developed in which use combinations of filter and wrapper techniques are also investigated. Many filter methods are
found to give no increase in accuracy for the classifier. The most effective method is found to be a hybrid method
which is called ‘Ranked Forward Search’. This gives an increase in accuracy for the classifier when using only

a small subset of the possible features.

Wireless capsule endoscopy (WCE) is a novel imaging technique that can travel through human body and image the
small bowel entirely used by G. Liu, G. Yan et al., 2016[14]. Therefore, it has been gradually adopted compared with
traditional endoscopies for gastrointestinal diseases. However, the big number of the produced images by a WCE
test makes their review exhaustive for the physicians. It is helpful for clinicians if we can develop a computer-aided
diagnosis system for the task of identifying the images with potential problems. They discussed to automates the
process of WCE images abnormalities detection by presenting a new texture extraction scheme for pathological
inflammation, polyp, and bleeding regions discrimination in WCE images. A new approach based on local binary
pattern variance and discrete wavelet transform is proposed. The new textural features scheme has many
advantages, e.g., it detects multi-directional characteristics and overcomes the illuminations changes in WCE images.
Intensive experiments are conducted on two datasets constructed from several WCE exams.
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Purusothama et al. (2015) [15] applied various classification algorithms for disease prediction model in diagnosing
the HD. The two types of models were used and compared i.e primary model is single model and secondary model
is the combined model which is called as hybrid model and the both models are used to train the data. Data analysis
was done using these two models. For both the single model and combined model, authors have considered the
classification techniques only. The following are the results attained by comparing the algorithms such as decision
method, association rule, KNN, ANN, Naive Bayes, hybrid approach with the accuracy of 76%, 58%, 86%, 69% and
96% respectively. The author recommended that hybrid data mining algorithms performs well and promising
accuracy results were attained in heart disease diagnosis.

Kathleen Miao et al. (2016)[16]analyzed learning classification and prediction models and applied to four different
data sets that are Cleveland Clinic Foundation CCF, Hungarian Institute of Cardiology-HIC, Long Beach Medical
Centre-LBMC, and Switzerland University Hospital-SUH for coronary disease diagnosis. This model achieved the
accuracies of 80.14% using CCF, obtained accuracy 89.12% using HIC, 77.78% obtained using LBMC, and 96.72%
results produced using SUH.

Rovina Dbritto et al. (2016)[17] developed an effective intelligent medical decision support system based on data
mining techniques. The authors considered to emphasize on finding the appropriate classifier that has the potential
to give better accuracy by applying data mining algorithms viz. Naive Bayes, Support Vector machine and Logistic
Regression and the accuracy with 75%, 80% and 79% respectively. Some natural selection algorithm based trained
neural networks for detecting the occurrence of heart diseases. The authors used totally 297 instances of patient data.
Among these 252 were used for training and 45 of them were chosen for testing. The authors compared this RFNN
approach with ANN-Fuzzy-AHP approach. Meta-heuristic approach with trained fuzzy neural networks approach is
used for training the data set. The prediction of coronary disease can be done with Map reduce algorithm.

“Association rules in parallel data mining , by Park et al(1995)[18]is one of the most primitive efforts on parallel data
mining that targets at efficient identification of hugeitem sets by a hashing technique that gathers the count
information relevant to item sets within a partition. Additional attempts on bringing parallelism in association rule
mining and frequent item set mining was discussed in ‘“Hash-based Parallel Algorithms for Mining Association
Rules” by Shintani et al. (1996)[19]. In the current report, the authors proposed four different algorithms: SPA
(Simply Partitioned Apriori), NPA (Non-Partitioned Apriori) HPA (Hash-Partitioned Apriori) and HPA-ELD (HPA
with Extremely Large item set Duplication). Their research explained that HPA and HPA-ELD are effective in
handling very huge data sets and also effectively handled the data skew problem. All these techniques were
implemented in a share nothing environment.

The healthcare sectors has also promoted significantly from recent development in text and data mining for
biomedical innovation. Related technologies studies the genetic basis of every drug retrieves by discovering the
relationship between drugs, genes and diseases and analyzing required pathways. The important information is
typically derived through the manual curation of data and stored in the freely accessible database. On the other
hand, the considerable level of improvement in the field of gene detection, drug detection and disease detection
along with the improved efficacy of methods for the retrieval of relations between drugs, genes and diseases has
now easy to use automated systems to assist with this curation process.

Recent years have also witnessed extensive research in the field of privacy preserving data mining techniques.
Privacy preserving data mining received considerable attention and many researchers performed a good number of
studies in this area. Since its beginning in 2000 with the pioneering work, privacy preserving data mining has rapidly
increasing popularity in data mining research community. PPDM has become an important issue among data mining
researchers. As a result, a whole new set of methods were introduced to allow mining of data, while at the same time
prohibiting the leakage of any private and sensitive information. The majority of the existing techniques can be
classified into two broad categories.
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The first category refers to the methodologies that use perturbation, sampling, generalization / suppression,
transformation, etc. techniques to the original datasets in order to produce their sanitized counterparts that can be
safely reveal to untrustworthy parties. The aim of this category of approaches is to enable the data miner to get
accurate data mining results when it is not given with the real data. Secure Multi party Computation methodologies
that have been proposed to enable a number of data holders to collectively mine their data without having to reveal
their datasets to each other. The second category deals with techniques that excludes the disclosure sensitive
knowledge patterns derived through the application of data mining algorithms as well as techniques for
downgrading the effectiveness of classifiers in classification tasks, such that they do not disclose sensitive
knowledge.

A related endeavor on parallel data mining on a share-nothing multiprocessor by Agarwal et al. (1996)[20], allowed
“Parallel Mining of Association Rules” planned three algorithms, namely, Data Distribution algorithm, Count
Distribution algorithm and candidate. Distribution algorithm which aims on minimizing communication. These
techniques were customized Apriori algorithms projected by the same authors in 1993 to outfit the parallel data
mining context. Additionally other authors offered an encoding scheme that assisted the fast finding of association
rule mining. The count distribution algorithm attains this at the cost of carrying out surplus computations in parallel,
whereas the count distribution algorithm efficiently operated the main memory and the candidate distribution
algorithm utilizes the semantics of the difficulty to lessen synchronization and load balancing problems. It is costly to
broadcast messages across the different sites in a distributed environment.

Cheung et al.( 1996) [21] presents “‘A Fast Distributed Algorithm for Mining Association Rules’” that applies local
and global pruning techniques to decrease the number of candidate item sets. It discusses an technique that
decreases the time complexity of message support. Zaki et al. (1996)[22], describes a parallel method in “Parallel
Data mining for Association Rules on Shared Memory Multiprocessors” on shared memory multiprocessors, which
is considered as another hash-based approach. The achievement of the present description included optimization of
pruning, joining, balancing of hash trees and accomplished on considerable performance gains. Han et al. (1997)
[23]presents next set of parallel data mining algorithms as an development on the data distribution techniques in
“Scalable Parallel Distribution Algorithm” ,namely the ‘“‘hybrid distribution algorithm” and “intelligent data
distribution algorithm”. The algorithm predicts the concerns regarding communication, memory overhead and
redundant communication. Cheung et al. (1998)[24]planned FPM (Fast Parallel Mining) for mining association rules
on a shared nothing platform in their research titled “Effect of Data Skewness in Parallel Mining of Association
Rules” in 1998. The FPM utilizes the count distribution algorithm acceptance with two new candidate pruning
techniques called the global pruning and distributed pruning. They have generally developed the new approach to
data skew issues and established that the distributed pruning is very efficient in managing a high degree of
skewness in data whereas the global pruning technique is very efficient when mild skewness is experimented.

Exactitude medicine is formative prevention and treatment plan based on an everybody’s inclination in an attempt to
give more targeted and therefore efficient treatments .This part is poised for strong growth based on the ease of
getting patient data and the advancement of computational methods with which to investigate this personalized
data. While exactness medicine is a budding field, there have much more advancements in the personalized
management of cancer. A number of hospitals are already applying genetic data to treat directly cancer patients. On
the medical side of translational research, the required for accurate knowledge has the importance of life it self. It is
obvious from the above discussions that individual algorithms in its own way can manage this problem.

Machine Learning & Data Mining Ensemble Methods

Bayesian networks

Bayesian networks extract very needful information about the mutual dependencies between the features in the
various application domains. Such useful information can be applied for gaining a better outcome about the
dynamics of the procedure under observation. Health care data analysis, financial data analysis, and manufacturing
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process monitoring, sensor data analysis, and web mining are only some examples where mining Bayesian networks
has been pretty helpful. Bayesian methods will also be helpful for mining distributed data [25]. Due to the
advancements in computing and communication over wired and wireless networks that resulted in many pervasive
distributed computing environments. Local area networks, the internet, intranets and ad hoc wireless networks are
some examples. Lots of these environments have various distributed sources of huge data and many compute nodes.
Bayesian networks with their related techniques are especially matched for reasoning and capturing with
uncertainty. They have been around in health-care and biomedicine for more than a decade now and becoming
popular for managing the uncertain knowledge implicated in establishing selecting optimal treatment alternatives,
diagnoses of disease and predicting treatment result in various different areas. Bayesian networks are also gradually
more developed in areas of health-care that are indirectly related to the management of disease in individual
patients. The application of Bayesian networks in clinical epidemiology for the building of disease models and
within bioinformatics for the interpretation of microarray gene expression data are the examples

Decision Trees

Decision trees are prominent models, because they are simple to understand and generate easy decision rules.
Decision tree techniques such as ID3 and C4.5 are also accurate and fast on many data sets[26]. Decision trees can be
used when choices or results of treatment are uncertain, and when such choices and results are important (sickness,
wellness or death). Once the decision tree has been plotted out with its matching outcomes, values (utilities) and
probabilities, the greatest healthcare choice requires to be identified. Still this method allows practitioner and doctor
for better identify the most constructive option for patients.

Distributed clustering with Distributed PCA

Clustering is one of the major data-mining techniques for large data sets. The accomplishment of a clustering
application usually based on the representation of the data. Clustering without correct feature selection and feature
structure may not generate desirable data clusters. Furthermore, this is significant for the scalability of the clustering
algorithms [27,28,29]. Principal component analysis (PCA) is a widely used technique to build a representation of the
data that get maximally variant dimensions of the data. It calculates a representation with a group of basis vectors
that are the leading eigenvectors of the covariance matrix produced by the data. Clustering techniques prepared with
PCA-based representation are very helpful in many applications including knowledge discovery from databases
(KDD).

Bagging

Many times training sets are not fine enough to explain a given problem. In such case, the obtainable data signify a
partial view of the whole problem. As a result, a learning algorithm may not generate a good classifier because it
depends on a local model. For better performance of any algorithm we need to combine multiple classifiers:
bagging[30]. Bagging resolves the problem of local models by choosing equal sized samples of training subsets and
producing classifiers for such subsets according to a learning algorithm [31]. Every training subset is consists of
instances chosen randomly but with replacement. This presents a given instance may frequently appear or not at all
in any training subset. Lastly, the classification of a test instance is specified by a vote strategy.

Boosting

In the previous paragraph that bagging usually works for unstable learning algorithms. This occurs because learning
algorithms produce very dissimilar models that are probably complementary, even for related inputs [32]. Therefore,
the more dissimilar data models, the bigger the covered region of training instances are. However, with bagging, we
do not promise complementary models because the instances are chosen randomly. Boosting utilizes this problem by
providing a hill climbing-like algorithm, undertaking the models to be as complementary as possible [33]. There are
lots of versions of boosting. To guide the invention of models, at first, instances are weighed with an initial value.
The weights are utilized for the classifier error estimation. The error is specified by the sum of the weights of the
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misclassified instances alienated by the sum of the weight of all instances. The weighing policy forces the technique
to pay more attention to misclassified instances (high weight).First, an equivalent error is assigned to all training
instances. Then the learning algorithm produces the classifier and weights in all training instances are updated,
rising the weights of misclassified instances and lessening the weights of well-classified instances. The global error of
the classifier is also calculated and stored. The process is recurred interactively until the production of a small error.
This process produces the classifiers and the weight of the training instances, where the weights signify the
frequency the instances have been misclassified by the classifiers [34]. To classify a fresh instance, the decision of a
classifier is considered into account by assigning the weight of the classifier to the predicted class. Lastly, the class
with the biggest weight (sum of the weights) is returned.

Distributed Association Rule mining algorithm

Due to the inevitability of speedily growing distributed computing environment, distributed mining techniques
become popular in the market. Distributed data mining technique is also essential to ensure security and privacy in
lots of other circumstances [35]. A parallel and distributed association rule mining technique also identified as Count
Distribution (CD). Main point of CD is to diminish the communication overhead with the cost of surplus
computation in all sites. This distributed model is appropriate for a system for which the computational capability
controls the communicational capability. An additional algorithm, Fast Distribution Algorithm (FDM) is to decrease
the number of candidate sets produced in local sites, as a result to reduce the communication overhead.

CONCLUSION

In this paper, we discussed an overview and a bibliography of machine learning and ensemble methods in
healthcare sector. In spite of our efforts, we are confident that we missed significant research works and maybe vital
research areas, since this field of machine learning is constantly growing, and novel methods and innovative
applications able to excite the development of novel ensemble techniques are object of intensive research. Our
overview focused on ensemble methods, since historically these were the primary to be studied and applied to
several application domains. More precisely, in this paper a general categorization, distinguishing between
distributed and parallel ensemble methods, has been discussed, considering the diverse ways supervised base
learners can be produced or merged together. However ensemble methods have been also proposed in the context of
semi-supervised and unsupervised ensemble methods, as seen by recent research works on the unsupervised
investigative analysis of data. Several significant issues have not been discussed in this paper.
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