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ABSTRACT

Avipattikar churna, a polyherbal formulation, is one of the popular ayurvedic formulations which is
used for peptic ulcer disease. The present study was carried out to evaluate anti-ulcer activity of
avipattikar churna in experimental induced ulcers in rats by ethanol induced model. Avipattikar churna
was evaluated for gastroprotective activity at a dose of 500 mg/kg (p.o) and 750 mg/kg (p.o) respectively.
Depending on the model, outcome measures was body weight, ulcer score, volume of gastric juice, pH of
gastric juice and Gastric acidity. Data was analyzed using one-way analysis of variance and p<0.05 was
considered as statistically significant. The churna, in both doses, significantly inhibited bodyweight, ulcer
score, volume of gastric juice, pH of gastric juice and Gastric acidity in ethanol induced model as
compared to positive control group. This may be due to enhancement of the gastric mucosal defensive
factors in ethanol induced ulcer model. The effects of the churna were comparable to that of ranitidine. It
was concluded that Avipattikar churna shows anti-ulcer effect by healing peptic ulcer and also prevent
the development of peptic ulcer disease in rats.

Keywords: Avipattikar churna, peptic ulcer, gastric acid, gastroprotective activity, Ranitidine, Ethanol,
Rats.

INTRODUCTION

Peptic ulcer is one of the common gastro-intestinal diseases, in the lower esophagus, stomach or the intestinal
mucosa. The ulceration results due to imbalance between aggressive and defensive factors of the gastro-intestinal
mucosa. Peptic ulcer largely affects adult males. Women seems to be peculiarly immune to peptic ulceration during
the child bearing age. Gastric ulcers occur frequently in the old age group and in lower socio-economic class of
individuals. Duodenal ulcers occur commonly in younger individuals [1]. Peptic ulcer disease is associated with
upper abdominal pain, bloating, weight loss, heartburn, lack of appetite and nausea which can be treated with
various drugs like proton pump inhibitors, Hz receptor antagonist which have fast therapeutic action and proves
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efficacious [2]. Due to drawback of Allopathic medicine people are interested in herbal formulations [3]. Avipattikar
churna is an ayurvedic polyherbal formulation “avipatti” means “to get rid of digestive disorder”, which is
comprised of 14 different ingredients are Sonth(Zingiber officinale), Black pepper(Piper nigrum), Long pepper (Piper
longum), Haritati (Terminalia chebula), Bibhitaki (Terminalia bellirica), Amla(Embilica officinalis), Mustaka(Cyperus
rotundus), Vaividang(Embelia ribes), Green cardamom(Elettaria cardamomum), Tejpatta(Cinnamomum tamala), Laung
(Syzygium aromaticum), Nishoth (Operculina turpethum), Misri(Candy sugar) and Salt(Vida lavana) [4].Avipattikar
churna possesses strong carminative, antioxidant and anti-inflammatory properties which helps in curing
imbalances related to pitta dosha and in turn promote healing from hyperacidity, gastritis, indigestion, anorexia,
urinary retention, constipation and piles. Avipattikar Churna is an ayurvedic medicine used in clinical practice in
dealing with the case of gastric disorders since the 19th century. According to ayurvedic physicians, ulcer is formed
as a result of improper digestion of food. Avipattikar churna gives a relief from sour and bitter eruption,
inflammation in throat, chest and abdomen and sour salivation. It also removes heat from the intestine, providing an
antidote for pungent food.

Avipattikar churna is used to treat hyperacidity share a good portion of the drug market. Due to its higher safety and
efficacy, it may be a good substitute for acid-lowering drugs of today. The main ingredient of avipattikar churna is
nishotha.lt has katu, rasa, laghu, ruksha, tikshna guna, ushna virya and katu vipaka. It also contains triphala which
is mild purgative. The second ingredient is clove.Candy sugar is added to mask the pungent and bitter taste of other
content used in the formulation.Ingredients such as Haritaki, Maricha & Pippali exerts cytoprotective effects on the
gastric mucosa [5,6,7], Sonth decreases the gastric secretion, increase mucosal resistance and potentiates the
defensive factors of mucosa [8]. Laung helps in maintaining the basal gastric mucosal blood flow and increases the
mucus secretion [9]. Therapeutic dose of churna for peptic ulcer disease is 3-6g with water before or after meals.
Hence, the current study reports the anti-ulcer activity of aqueous extract of avipattikar churna on ethanol induced
peptic ulcers in rats by comparison with reference to the standard drug ranitidine [4].

MATERIALS AND METHODS

Collection and Preparation of marketed product of Avipattikar churna

The Avipattikar churna was procured from Baidyanath Amazon mart. Avipattikar churna 10 mg was dissolved in
10ml distilled water. The dose of the drug was calculated based on the body weight of the animals. The drug was
administered through oral route.

Animals

A total of 30 male wistar rats weighing 200-250 gms was obtained from the animal facility and used for the study.
The rats were maintained under standard environmental conditions and was fed with standard pellet diet and water
ad libitum9, The experiments were performed as per the guidelines of Committee for the Purpose of Control and
Supervision on Experiments on Animals (CPCSEA). The animals were grouped into five groups. Each group
contains six animals.

Grouping of animals as follows: -

Group 1: Negative control

Group 2: Positive control (Ulcer was induced)

Group 3: Animals treated with Low Dose Avipattikar churna (LDAC) (500 mg/kg b.w, p.o.)

Group 4: Animals treated with High Dose Avipattikar churna (HDAC) (750 mg/kg b.w, p.o.)

Group 5: Animals treated with Standard dug Ranitidine (150 mg/kg b.w, p.o.)
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METHODOLOGY

Ethanol Induced Method

The healthy wistar rats were taken for the study and were divided into five groups. Group 1 and Group 2 received
normal diet, Group 3 received LDAC (500 mg/kg b.w, p.o.) and Group 4 received HDAC (750 mg/kg b.w, p.o.) and
Group 5 received Ranitidine (150 mg/kg b.w, p.o.) for 7 days. The animals were fastened for 12 hrs prior to the ulcer
induction with water ad libitum.On the 8th day ulcer was induced by administration of ethanol at a dose of 1 ml/gm
of body weight, orally, after 45 minutes of oral administration of LDAC, HDAC and Standard (Ranitidine 150 mg/kg
b.w, p.o.) to respective groups of animals including Group 2 which was untreated. Animals were sacrificed one hour
after ethanol administration.The stomach was removed, cut along the grater curvature, gastric juice was collected,
after that washed with normal saline (0.9% NaClI)[11].

Determination of anti-ulcer activity parameters [12]
Ulcer index: -
The dissected stomachs of the sacrificed rats were opened along the greater curvature and the ulcer index was
calculated from the glandular portions of the stomach.
The ulcer index was calculated as,
Ulcer index= 10/x
Where x=Total mucosal surface/Total ulcerated surface.
Score the ulcers as below
0= Normal colored stomach
0.5= Red coloration
1= Spot ulcer
1.5= Hemorrhagic streaks
2=Ulcers >3 but <5
3=Ulcers>5

Volume and pH of gastric secretions

In a graduated test tube, the contents of the dissected stomachs were taken and are allowed to centrifuge at 200 rpm
for 10 min. The supernatant liquid was measured for the volume of gastric juice and expressed as ml/4hrs and pH of
the gastric juice was measured.

Gastric acidity [13,14,15]

In the conical flask, the supernatant liquid of the gastric juice was taken, and two drops of topfer’s reagent was
added. In a burette 0.01N, NaOH was added and allowed to triturate till the flask changed to yellow Colour. Then
two drops of phenolphthalein were added and triturate till orange colour was reached.

Acidity was calculated by using the formula:
Acidity= (volume of NaOH xNormality of NaOH x100)/0.1mEq/L

STATISTICAL ANALYSIS:

The statistical significance was assessed using one-way analysis of variance (ANOVA). For comparing
nonparametric body weight, ulcer scores, volume of gastric juice, pH of gastric juice and Gastric acidity, ANOVA
test was used. The values are expressed as mean + SEM and p <0.05 was considered significant
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RESULTS AND DISCUSSION

Evaluation of Ant-ulcer activity of Avipattikar churna in ethanol induced ulcers in rats (Fig.1). Both the doses of
Avipattikar churna showed a significant reduction in body weight compared to positive control. High dose
Avipattikar churna (HDAC) showed more reduction in body weight than Ranitidine (Standard) in ethanol induced
ulcer model. Values are expressed in terms of MeantSEM statistical analysis was carried by GraphPad Prism 9
through one way ANOVA, P < 0.05; was considered as a significant (Fig.2.). Both the doses of Avipattikar churna
showed a significant reduction in ulcer score compared to positive control. High dose Avipattikar churna (HDAC)
showed more reduction in ulcer score than Ranitidine (Standard) in ethanol induced ulcer model. Values are
expressed in terms of MeantSEM statistical analysis was carried by GraphPad Prism 9 through one way ANOVA, P
<0.05; was considered as a significant. (Fig.3).

High dose of Avipattikar churna (HDAC) showed more reduction in volume of gastric juice compared to positive
control and Ranitidine (Standard) in ethanol induced ulcer model.Values are expressed in terms of MeantSEM
statistical analysis was carried by GraphPad Prism 9 through one way ANOVA, P < 0.05;was considered as a
significant (Fig.4). Both the doses of Avipattikar churna showed a significant reduction in pH of gastric juice
compared to positive control. Values are expressed in terms of MeantSEM statistical analysis was carried by
GraphPad Prism 9 through one way ANOVA, P< 0.05;was considered as a significant (Fig.5). Both the doses of
Avipattikar churna showed a significant reduction in Gastric acidity compared to positive control. High dose
Avipattikar churna (HDAC) showed more reduction in Gastric acidity than Ranitidine (Standard) in ethanolinduced
ulcer model ( Fig.6).

Values are expressed in terms of MeantSEM statistical analysis was carried by GraphPad Prism 9 through one way
ANOVA, P < 0.05;was considered as a significant. In most cases the stable incidents of ulcer in rat model provide a
powerful and convenient method for the investigation of therapeutic model for the disease and for its complications
Peptic ulcers are due to an imbalance between offensive (NSAIDs, alcohol, acid, pepsin) and defensive (bicarbonate,
mucosal blood supply, prostaglandins) factors. Acid and pepsin are relatively less important causative agents, but
defects in the defensive mechanism of gastric mucus are the first step toward ulcer formation [16].

The aim of this study was to evaluate the anti-ulcer activity of avipattikar churna by ethanol induced model in rats.
The avipattikar churna showed dose dependent, ulcer protective effects against ethanol induced model. The
necrotizing agent ethanol is a widely used ulcer inducing agent in ethanol induced model, because it easily and
rapidly penetrates into the gastric mucosal'”18l. Ethanol induce gastric damage is through the leukotriene production
and 5 lipo-oxygenase pathways. Prostaglandins will play a major role in ethanol induced ulcers So it shows that the
drugs which are effectivity against ethanol induced ulcers can possess gastric mucosal membrane protective actions.
The cytoprotective action stimulates the prostaglandin synthesis which intern protects the gastric mucosa.

Ethanol induced lesion formation is multifactorial. The factors involved in the formation of ulcers using ethanol are
described by Lange et al., 1985, koo et al., 1986 suggested that the gastric wall mucous depletion induced by ethanol
is one of the pathogenic mechanism responsible for the gastric lesions. The number of lesions present in the gastric
mucosa for the indicative of the severity of the ulcer disease. The diameters of the lesions are used for the
determination of the ulcer index a measure of the ulcers in the gastric mucosa. The ethanol induced ulcer which are
predominant in the glandular portion of the stomach are reported to stimulate the formation of leukotriene C4
resulting in the damage of rat gastric mucosa. The observed decrease in the ulcer index of avipattikar churna may be
due to anti-secretory or cytoprotective property of it. In this study, ulcers are induced by administration of ethanol
showed comparatively more extensive mucosal lesions and edema because of neutrophil infiltration in the ulcerated
gastric tissue. LDAC and HDAC treated animals showed protective effects against ethanol induced ulcer by
reducing ulcer score, volume of gastric juice, pH of gastric juice and gastric acidity compared to positive control
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group which Indicates the gastro protective effective of avipattikarchurna Ranitidine did not overcome the mucosal
depletion induced by ethanol since it acts via by blocking H2 receptor [19,20]. On contrary mucosal depletion by
ethanol was overcome by avipattikarchurna which underlies its cytoprotective activity. Statistical analysis was
carried by GraphPad Prism 9 through one way ANOVA, P<0.05; was considered as significant. The High dose
Avipattikar churna (HDAC) significantly (p<0.05) inhibited body weight, ulcer score, volume of the gastric contents,
pH of gastric juice and gastric acidity in ethanol induced model as comapared to positive control group. This may be
due to enhancement of the gastric mucosal defensive factors in ethanol induced ulcer model. The effects of the
churna were comparable to that of ranitidine

CONCLUSION

The results of the present study demonstrated that avipattikar churna (500mg/Kg, 750mg/Kg) protected gastric
mucosa and has ulcer-protective activity. As it is evident by the significant inhibition of ulcer model avipattikar
churna (500mg/Kg, 750mg/Kg) produces a significant, dose dependent gastro protective effect in ethanol. It is
concluded that an avipattikarchurna as a poly-herbal Ayurvedic formulation possess significant gastro protective
effects.
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ABSTRACT

A landslide occurs when soil, rock, or organic material slides down a slope due to gravity's impact.
Landslide be caused by various factors, including heavy or continuous rain, earthquakes, slope
fluctuations, geomorphology and anthropogenic activity. Mizoram is one of India's most vulnerable
landslide regions. During the monsoon season, the state of Mizoram is prone to landslides. Though
landslides occur naturally, human meddling is one of the key reasons contributing to landslides in cities
and townships. Since, geology of Mizoram is very young, landslides can impact economic loss of the
state. The state's various landforms comprise ridges that have been dissected by deep canyons, spurs,
keels, and other features. Steep fault scarps have formed from faulting. As a result of its hilly terrain,
Mizoram is vulnerable to landslide hazard. Human actions and geological processes, which are enabled
by environmental factors, create the majority of the damage, which varies widely from place to place.
Saitual town is situated in north eastern part of Aizawl district. Geo-spatial technology has advanced
recently and geographic information system technique have enabled to understand landslide processes
in more depth. Geo-spatial data were used in this study to map the several landslide susceptibility in
Saitual town in order to implement mitigation measures and identify likely occurrence zones. Landslide
suscepbility zones are mapped and generated using satellite data. Slope stability is the subject of an in-
depth investigation and was also carried within the study area. The study area falls under Tertiary
sediments which are mostly composed of Arenaceous and Argillaceous sandstones and shale inter
bedded of Bhuban formation. The main purpose are to analyze landslide vulnerability and mapping,
identify landslide hazard zones, and suggest mitigation measures using approaches that include
extensive fieldwork and data collection, data analysis and the creation of thematic layers.

Keywords: Landslide susceptibilit, Remote sensing and GIS
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INTRODUCTION

The term landslide refers to the downward sliding movement of huge quantities of land masses and earth particles.
The sliding movement of the rock masses occurs from a higher level to a lower level, mostly in steep sloping areas.
Landslides, which are a type of mass wasting, are the most devastating event that occurs when soil and rocks flow
down slope due to gravity. Landslide can be occurred due to a number of factors including heavy or continous
rainfall, geomorphology, anthropogenic actions and slope variations. Toppling, debris flow and slides are all
examples of landslides. Landslide susceptibility’s concept entails estimating the zones of landslide-prone areas
depending on the spatial distribution of factors related to instability processes without regard to time. It can also be
used to express relative risk, total landslide density, and predicted landslide density. It covers the grading and
geographical distribution of terrain units based on their landslide vulnerability. This is influenced by geology,
climate, topography, anthropogenic and vegetation influences including development and vegetation clearing.
Mizoram is among the most landslide prone state in India. Mizoram is known for its high slopes and relief. The
area's slope is frequently 45 degrees or more. The loose and unconsolidated sediments that make up these high
slopes and reliefs are common. It also increase™ the potential risk of landslide occurring.

Rainfall is one of the main causes of landslides in Mizoram, as seen by the dramatic spike in landslide occurrences
during the monsoon season. In India, the north-east region is under the influence of the south-east monsoon,
Mizoram experiences an abundance of rain throughout this season. Rainwater causes landslides by increasing soil
and rock pore water pressure, lowering resistance of shearing and triggered landslides. Anthropogenic activities like
road cutting, agricultural and urbanization also influenced landslides (Chandel et al. 2011). Every year during the
monsoon season, the state is devastated by landslides. The magnitude of the damage produced due to this kind of
danger varies greatly from one place to another and is mostly caused by anthropogenic activities, as well as
geological and environmental. It was comprised of alternating strata of sandstone-shale, crumpled-shale and shale-
siltstone from the Surma Group's Middle Bhuban Formation. The Surma Group of rocks is found unconformably on
top of the Barail Group, whereas the Tipam Group is found conformably beneath it. The Bhuban and BokaBil
Formations belong form the Surma Group of rocks (Ganju 1975). These sedimentary successions are from the
Tertiary Period with a thickness of around 8000m are characterized by a arenaceous and argillaceous alternation
composed of sandstone, silty-sandstone, siltstone and shale.

To demarcate landslide hazard zone thorough landslide susceptibility mapping was carried out for Saitual town.
Based on a number of factors such as geological structure, slope and landuse/land cover, a landslide susceptibility
zone was created. Saitual was divided into five : very high zone, high zone, moderate zone, low zone and very low
zone. Our study, which would not have been possible without geo-spatial technology, has recognised the value of
these techniques. The aim of landslide susceptibility zonation is to divide the study area into zones with comparable
susceptibility to the mass movements occurring. There are two types of methods: direct method and indirect method.
One of the direct techniques is geomorphological mapping in which landslides have occurred in the past and are
now occurring and assumptions about the causes of instability are developed, followed by zonation of those places
most inclined to disaster. The degree of susceptibility is mapped through a direct mapping approach in the field
before recognized as a result of the fieldwork with toposheet. This process is known as the qualitative method. The
indirect method consists of two methodologies: heuristic and statistical (data-driven). Other factors include rock
type, slope, land use and landform. That influence landslides are graded and In the heuristic method, the factors are
weighted based on their presumption or potential influence in causing debris flow or mass movements.

METHODOLOGY

Study area
The town of Saitual is situated in Mizoram's north-eastern region in north-east India. The area of the town is 12.34
sq. km and situated between the longitudes of 92° 56' 30" and 93° 59'11" east and the latitudes of 23° 38'23" and 23"
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44' 45" north. It's on toposheet No. 84A/14 from the Survey of India. The figurel represent the study area. The
average annual rainfall of the study area is 1506.9 mm, the entire Aizawl district is directly influenced by the south
west monsoon (IMD 2019).

Data
The main data were stereo-paired Cartosat-1 data from the Indian Remote Sensing Satellite (IRS-P5) with a spatial
resolution of 2.5 m and Quick bird data with a spatial resolution of 0.8 m from the Indian Remote Sensing Satellite
(IRS-P5) (IRS-P5). Additional references to SOI topographical maps, as well as numerous supplementary data, were
made.

Themes
Using ArcGIS software and field data in the GIS domain, several with the provided data and the SOl map, thematic
layers related to the primary factors accountable to the prevalence of landslides were developed in this area.

Slope

Mizoram is known for its hilly terrain and high relief. The slope of the state is typically 45 degrees or more. The loose
and unconsolidated sediments that make up these high slopes and reliefs are common. This also raises the chances of
a natural calamity occurring. The slope was created using the Indian Remote Sensing Satellite (IRS-P5) stereo paired.
The Digital Elevation Model and Cartosat-l1 data (DEM). Slope is the main factor to consider when considering
stability since it has a significant impact on the susceptibility of infrastructure and urban design. The slopes in the
study area are measured in degrees and divided into five slope aspect, namely 20-25, 25-30, 35-40, 40-45, and over
60 degrees. Shear stress can be found in soil or other unconsolidated materials increases as the angle of the slope
increases and creating a zone of increased landslide potential. Further to that, values are assigned based on the slope
gradient. After determining the slope gradient, values are given. Slope statistic is show in table 1 and fig. 2 shows
slope map.

Geological Structure

Geological structure of the study area such as fractures, faults, joints and lineaments can be monitored. Data from
remote sensing is used to calculate it. (Kanungo et al., 1995). Several faults and fractures of varying magnitudes and
lengths pass through the study area's exposed rocks, which are mainly the important factors for landslide
susceptibility (Saha et al., 2002). MIRSAC (MIRSAC, 2006). Near fault zones and geological formations, landslides
are more likely to cause problems. For analysis, 50 m buffer zones were created on all lineaments, including faults,
on both sides. The geological structure is represented by a geological map. The studied area is located within the
Bhuban formation of the Surma Group of Tertiary age (GSI, 2011), which is classified into Lower, Middle and Upper
formations. Within the study area, Middle Bhuban, which is mostly argillaceous rock, is exposed. The study region
has been classified into different litho-units based only on types of the exposed rock. The four types are crumpled
shale, sandstone-shale and shale-sandstone and shale-siltstone. Landslides are mostly occur in shale and siltstone
lithological units than in hard compact sandstone-shale complexes. The most prone to landslides among the rock
types in the area is Crumples shale is. Weightage values are assigned for analysis in accordance with this. Figure 3
shows geological map and lithological statistic in shown table 2

Land use and Land cover

As it influences the rate of erosion and weathering, land use / land cover is one of the main factors in influencing
landslide susceptibility. It is categories as Dense vegetation, moderate vegetation, scrubland, built-up and barren
land. Landslides were thought to be less likely to occur in areas with thick vegetation cover. (Mohammad Onargh et
al., 2012). As a result, the class of Dense Vegetation was assigned to low weightage. Since built-up areas were found
to be more prone to landslides as compare to other classes (Pandey et al., 2008) and assigned to a higher weightage.
The statistics of land use and land cover is show in table 3 and fig. 4 shows land use/ land cover map.
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Data Analysis

The initial step was to conduct a landside inventory along the road and settlement area, where active and dormant
landslides were located, analyzed in a GIS system. Environmental factors such as slope morphometry, lithology,
geomorphology, land use / land cover and geological structure were found to have a significant impact on the
incidence of landslides in the study area. These six themes are divided into appropriate classes and act as the
important parameter for landslide susceptibility and classes in each parameter were studied to determine their
related to landslides. Each class is assigned a weightage value based on its landslide risk, with lower weightage
indicating the least influence on landslide incidence and higher weightage indicating the most influence on
landslide. The importance of the various categories within a parameter is decided by the experts prior experience in
determining their anticipated or expected importance in causing a landslide. Also ground data on the occurrences of
landslides in the study area was taken into consideration. To calculate landslide susceptibility, combined of thematic
layers and analyzed in a geo-spatial environment. Joyce and Evans devised a weightage mechanism and a stability
rating system based on the National Remote Sensing Agency (NRSA 2001).

RESULTS AND DISCUSSION

Combination of the influencing parameters assigned by various weightage values to each thematic layers. The
susceptibility map was prepared and divided into four zones i,e very high, high, moderate, low and very low zones.
The Saitual town map is prepared using a scale of 1:5,000.The susceptibility map is show in Fig 5.

Very High Susceptibility Zone

It covers the areas of high risk mass movement and debris flow due to erosion steep slopes being covered in
weathered rock and soil debris when disturbed. This is geologically unstable and slope collapse may occur, after
extensive torrential rain. Furthermore, the zone with areas where the rock incline and the area slope both are very
highly steep and the direction is the same. Within this zone, during and after a prolonged heavy rainfall, severe
instability may happen. In the high susceptibility zone, a number of fault lines, joints, and fractured zones run
transversely as well. These include areas that are susceptible to long-term water erosion due to the lithology of soft
permeable nature, an unconsolidated underlying load, and a lack of proper drainage.

High Susceptibility Zone

It includes landslide-prone area with steep slopes when disturbed. It include areas where weathered rock and soil
debris pose a significant risk of sliding debris. Furthermore, this area consists areas where the rocks dipping and the
area's slope, which is usually fairly steep (approximately 45 degrees or more), are in the same direction. The high
susceptibility is also traversed by several lineaments, fractured zones, and fault planes. Streams erode these areas on
a regular basis. It is frequently observed in the vicinity of the Very High Susceptibility. It is geologically unstable as a
result. Allocation of housing structures and other buildings should be limited within this zone, and cautions and
preventive measures should be readily available if they are absolutely necessary. It is also recommended that
suitable stream canalization and drainage system development be carried out where erosion may occur along
streams.

Moderate Susceptibility Zone

It is considered stable and it includes areas with moderate vegetation, a moderate slope gradient. The rocks are
moderately compacted hard as well as the least amount of RCC construction in this zone. Although areas with steep
slopes may be included in this zone (more than 45 degrees), they are less susceptible due to the direction in which
the rock bed is inclined and the lack of overlaying debris and anthropogenic activities. The zone of moderate
susceptibility is widely dispersed throughout the area and constitutes most f the study area. This zone also provides
a broad portion of the human settlement. Since, it is typically regarded stable, some part of this areas may possibly
unstable. It is important to identify such areas using detail maps and appropriate mitigation measures must be
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adopted. Seismic activity and continual severe rainfall, on the other hand, may risk stability of this zone. As a result,
Drainage systems must be well-planned and maintained and slope modifications should be minimized to the
greatest extent practicable. This zone should not be used for any activity carried out by humans that could induce
landslides and slope failures. Regardless of the fact that this zone comprises locations that are currently stable. It will
be determined by future land-use activity. Therefore, human activities must be investigated and planned effectively
to sustain its current status.

Low Susceptibility Zone

It include areas, there are the interaction of influencing parameters has a lower probability to have a significant
impact on slope stability. In this zone, the slope failure possibility is low or non-existent given the current
environmental conditions. Though certain areas may have minimal vegetation, the vegetation is often dense. Because
the slope angle is modest mostly less 30 degrees. Soft and unconsolidated sediments cover several of the areas and
the landslide potential is low. This zone has areas with gentle slopes and flatlands. This zone is confined mainly to
places with little or no anthropogenic activity and is widely spread throughout the study area. Unless large site
alterations occur that render this zone ideal for implementing development initiatives. Within this zone, any type of
development activity, as well as the distribution of It is possible to construct residential constructions in a safe
condition. The rocks have a low amount of dip and slope angles. In some areas, despite the presence of soft rocks and
underlying soil debris, the possibility of slope failure is reduced due to the low slope angle and the presence of
vegetation.

Very Low Susceptibility Zone

Low slope angles and dense vegetation characterize this zone. As a result, it is assumed that it is landslide-free now
and in the future. The rocks dip and slope angles are extremely low. The low slope angle indicates the probability of
slope failure, despite the presence of soft rocks and underlying soil debris in several areas.

CONCLUSION

Human activities with combination of natural factors such as slope, geological structure, lithology, and relative relief
as well as Infrastructure and road construction have transformed several areas of Saitual town very high susceptible
to landslides. In this case, it critical for extensive preventive plans in place for future development efforts, as well as
to raise public awareness. With high-resolution satellite image, satellite remote sensing and GIS as well as thorough
verification on the ground and fieldwork have shown that effective tools for landslide susceptibility zonation. The
landslide susceptibility zonation generated by this study will be valuable for adopting measures to mitigate as well
as planning future development and expansion of Saitual town. It will be useful for studying and mapping
landslide-prone zones, assessing prospective development areas, and creating a database for landslide risk studies in
the area.

REFERENCES

1. Anbalagan, R., Chakraborty, D., & Kohli, A. (2008). Landslide hazard zonation (LHZ) mapping on mesoscale for
systematic town planning in mountainous terrain. Journal of Scientific & Industrial Research, 67, 486-497.

2. Chandel, V. B., Brar, K. K., & Chauhan, Y. (2011). RS & GIS asedlandslide hazard zonation of mountainous
terrains. A study from Middle Himalayan Kullu District, Himachal Pradesh, India. International journal of
Geomatics and Geosciences, 2(1), 121.

3. Ganju,J. L. (1975). Geology of Mizoram. Bulletin (Geological, Mining, and Metallurgical Society of India),48,17-26.

4. Joyce, E. B.,, & Evans, R. S. (1976). Some areas of landslide activity in Victoria, Australia. Proceedings, Royal
Society, Victoria, 88(1& 2), 95-108.

5. Lallianthanga, R. K., & Lalbiakmawia, F. (2013b). Landslide Hazard Zonation of aizawl District, Mizoram, India
Using Remote Sensing and GIS Techniques. International Journal of Remote Sensing& Geoscience, 2(4), 14-22.

ElﬁEl 35301

s


http://www.tnsroindia.org.in

Indian Journal of Natural Sciences

Vol.12 / Issue 69 / December / 2021

Lalchhanhima et al.,

International Bimonthly (Print)

www.tnsroindia.org.in ©1JONS

ISSN: 0976 — 0997

6. Lallianthanga, R. K., & Laltanpuia, Z. D. (2013). Landslide Hazard Zonation of Lunglei town, Mizoram, India
using high resolution satellite data. International Journal of Advanced Remote Sensing & GIS, 2(1), 148-159.

7. NRSA. (2001). Atlas on Landslide Hazard Zonation mapping in the Himalayas of Uttaranchal and Himachal
Pradesh States using remote sensing and GIS. Hyderabad: National Remote Sensing Agency.

Table 1: Slope Statistics

Slope Degree Area in sq.km Percentage (%)
20-25 9.57 78.17
25-30 1.17 9.509
30-35 0.76 6.195
35-40 0.48 3.895
40-45 0.33 2.693

>60 0.02 0.174
Total 12.34 100.00
Table 2: Lithological statistics
Rock Type Area in sq.km Percentage
shale_siltst 6.39 51.79
shale_ sst 3.93 31.87
Sst_shale 193 15.66
Crumpled_ shale 0.08 0.68
Total 12.34 100.00

Table 3: Land use and Land cover statistics

Land use and Land cover Area in sq.km | Percentage (%)
Dense vegetation 4.76 38.57
Moderate vegetation 3.62 29.32
Scrubland 2.82 22.83
Build up 1.06 8.58
Barrenland 0.09 0.70
Total 12.34 100.00
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Figure 5: Landslide Susceptibility map of Saitual town
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ABSTRACT

History is too convoluted to teach uncomplicated lessons. It not only serves as the foundation of a nation,
empire or a civilization but also provides factual records of the intricate choices or decisions taken by the
authorities time to time. This is a different but important reason to read history for. Though clear
parallels are rare between the past and present situations but it provides a deeper understandings of the
complexities of the present problems. The major Indian epics like the Ramayana and the Mahabharata help
in dismantling the facile lessons from the past and prepares the modern minds to face challenges of the
present. Through the choices made by the major characters in these epics, the current decisions and
policies made by government in pandemic time are evaluated in this study. Providing an analytical
empathy for the history it focuses on the context and reflects the importance of our past epics. It presents
the critical questions of ethical dilemmas which make the authority to stand in docks and make a difficult
choice between personal principles or public good, between egocentrism or neglecting individual
preferences.

Keywords: Mythology, History, Mahabharata, Ramayana, Ethical Dilemmas, Choices

INTRODUCTION

History is a cyclic poem written by time upon the memories of man. Percy Bysshe Shelley from being a part of fire
ball to the development of planet earth, from its evolution to the present day, humans have read a lot about these
facts in the history of civilization. Apart from providing us names, dates, events & concepts, most importantly
history gives us understanding and meaning. In an era of standard-based accountability, the critical ability and
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meaningful development of interpretations have become a vital part of everything, especially in a country full of
diversities in name of religion, gods and culture. India has a prominent place for mythologies. These mythologies are
not just taught to show the fancies or perspectives but also stories of humility, movements, intentions and most
importantly hope. So history through these mythologies provide us narratives to think critically, move forward,
identify the mistakes and lessoned from them so that ultimately a better existence can be created for all .

The Narrative of History and Present

Mahabharata and Ramayana being part of every house almira and the temple, are the mythologies which every child to
old one remember. The prominent incidents of these mythologies are known even to those who have never read it.
These classics are not confined just to the religion but also present a clear picture of ethical dilemmas, which are
inseparable part of India till the present day.

What should be chosen, what should be given priority, what should be the dharma and how to choose what is right,
are the questions interrogated from the ancient times till now. In this pandemic times when it has become risky to
breath in open air, the question of choices is the for most. There have been certain questions from past till today
which are ambiguous and need to be answered.

e What should be the ultimate good?

e Who should rule and decide?

e Whose government is for whom?

e What is more important individual or the society?

The critical questions of ethical dilemmas make the authority or the king in power to stand in docks and make a
difficult choice between personal principles or public good, between egocentrism and neglecting individual
preferences. If we look at the two important epics Ramayana and the Mahabharata their value is not limited to the
religious or entertainment purpose, but they also present the difficult public policy choices faced by the authorities
or the people in power. Considering them, many of the policies or choices were easy to make, many of them are still
debatable. And as we generally state that history repeats itself, the same situation of choices we are facing today,
during this pandemic time.

Objectives of the Study

-to understand the moral dilemma and status presented in Indian mythology

-to analyse the pandemic state

-to critically evaluate the past and present situations and providing required solutions

METHODOLOGY

This study consist of close reading, reinterpretation and in-depth study of epics- the Mahabharata and the Ramayana
along with the present data of pandemic. This research paper also considers the critical material and reviews
available on various sites and books.

The Tough Choices from the Ramayana

Ramayana full of ideals set for a good ruler, also provides us certain instances where a king being the epitome of
sacrifices for his subjects, was forced to neglect what was good for the public and choose to keep his promises, so
that the future posterity cannot question on his promises. It is a complex question to answer that was he right when
he choose to honour his words of providing two boons to queen Kaikai who had rescued his life? Was not such a
prudent king sucked in such confusion? Was not he had the vision that Rama, his eldest son, would have benefited
the kingdom by his wisdom, instead of sending him into exile. Did king Dashrata made the right choice between
doing appropriate to his subjects and also keeping his subjects and also keeping his individual integrity as a ruler or
authority whose word could be always trusted? Rama being an obedient son, followed his father’s order without
giving any second thoughts, but again the moral confusion interrogates on Rama’s decision as if it was right for him
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to accept his father’s wishes of going into exile, or should he had given priority to his subjects who required him to
rule and refuse to the unreasonable demand of his step mother Kaikai.

The Vedas an Upanishads state the ideal king who gives priorities to the subjects leaving his personal priorities. But
if Rama had rejected his father’s order, would not he had been criticized for ignoring his father’s order and non-
reliable for his subjects too. Though being called as the incarnation of Vishnu and called as bhagvan Rama, Rama
was not able to escape this moral dilemma and ultimately choose to give priority to his father’s order. It was not the
case that Rama was unaware of the duty of a king. In the Kaschitsarga mentioned in Ayodhyakanda of the Ramayana,
sitting on the banks of the river Mandakini, Rama asked and guided Bharata his younger brother, the king of
Ayodhaya, about the political affairs of the state. Living in exile he still had an attachment and concerns for his
Kingdom. His queries were that if the subjects were looked after well or not, if adequate economy had been allotted
to meet all the requirements of his subjects or not?

Should Promises Be Always Kept?

The same dilemma could be seen in Mahabharata where Bhisma being the only hire of the Kingdom, took a rigorous
oath of celibacy for his whole life, so that his father can marry Satyavati. Later when his Kingdom and subjects,
dissatisfied of the incompetent rulers, needed Bhisma to become as a king, he refused. To fulfil his oath he refused
the general good and centred himself to his individual promises. Till today he is known with the name Bhisma, a
person with rigid vows, but the fact can’t be ignored that had Bhisma not taken to his vow of celibacy, the war of
Kurushatra could have been avoided, which could have saved the life of thousands of people. Amba who was
kidnapped by Bhisma pleaded him a lot to get married to her but Bhisma choose his oath, she ended her life, and in
next birth was born as Shikhandi. These incidents again raised the moral dilemmas before Bhisma in Mahabharata.
Was his decision appropriate to believe that his vow of celibacy which he made to his father in a moment of extreme
commitment was his ultimate dhrama, keeping at stake his people’s welfare. Was not the prevention of a fratricidal
war between the brother clain of Pandavas and Kauravas was more important to choose?

And the Dilemma Continues...

In this pandemic times the question of choosing between lives and livelihoods have brought the governments in an
ethical dilemma. This problem is international and to choose between them is more difficult. Most of the nations who
choose lives before livelihood and went for lockdown, later on faced the problem of economy and hunger and
realized that livelihoods were more important than merely saving lives. When WHO declared COVID-19 (SARS-
CQOV-2) as a global pandemic on 11 march 2020, it had already spread in 216 countries globally. The countries which
were United States, Brazil, China, Russia, Spain, United Kingdom and India. The New York Times reported at least
4000 more deaths only till March 2020 than the official death rates. India, taking lessons from the situation of other
countries, took the decision of the lockdown in the whole country, so that chain of this fatal disease can be broken.
But along with this pandemic, it failed to deal with the economic crises. The government was criticized for the
lockdown. According to the International Labour Organisation (ILO) around 25 million jobs were lost globally
because of this covid situation till the end of 2020. The major providers of employment like the production factories,
tour, industry, retail services, small and medium enterprises and education sector, have collapsed making the middle
class and BPC to bear the acute brunt of this pandemic. Around 34 nations declared mandatory lockdown,
accounting for around 659 million people staying in homes. France, Italy, Irag, California and Rwanda were pioneer
among those countries. Indian government too imposed a nationwide lockdown for 21 days from 24 march 2020,
which later on was extended till 315t may in different parts. As a result India was in better position in comparison to
other of the world, as the decision of lockdown chosen at the right time had saved lakhs of lives and avoided the
worst situations of the pandemic, like in Italy and Britain. During this first wave in 2020, 5% of the affected cases
required serious hospitalization and only 1% of them died. But this lockdown had another devastating effect too.

The Choice between Lives or Livelihood?
The jobs and earnings of around 200 million workers including self-employed, salaried workers, laborers and
vendors were at stake. In spite of appeal of central and state government to not cut the salaries of the workers during
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lockdown and announcement of financial relief packages, the poor labor class suffered from lack of basic
requirements like food, gas and money to travel back to their villages. According to economic survey 2020-21,
government declared 68,194 crore as fiscal policy response to the pandemic under Pradhan Mantri Garib Kalyan
Yojana (PMGKY). But these measures and schemes were too late and too little hence the government was criticized
for the pathetic situation and no relief to the small sector enterprises , middle class crises , unemployment , migrate
laborers etc. During the 2" wave of pandemic in 2021 Indian government choose to delay the lockdown this time.
The Indian government was again stricken in a dilemma of what to choose this time lives or livelihood. Being the
second most populated nation, India is facing the fatal result of this delay. The central government has left the
decision on state government to choose lockdown or not. Prioritizing lives for livelihood, most of the government
has a 21 day lockdown, which will again result a lasting impact on Indian economy and livelihood. Because of
uncertain nature of pandemic and lockdown, the thousands of Migrant laborers, working people and students have
starting migrating to their home place. This lockdown has again started the vicious cycle of job loss, slow demand,
slump production and poor health infrastructures. But again the government has to face the brutal situation of
interrogation and responsibilities towards the citizens.

The dilemma of choosing early lockdown in 2020 or late lockdown in 2021, both are questioned as a balance between
saving lines and sustaining the economy both areas to be taken into consideration. Rama can be praised for keeping
his promise to his father and become an ideal son but his subjects were deprived of a great ruler from 14 long years.
In the same way, on an individual level Bhisma came to be known as a furious firm promise keeper but his priority
to subjects rather than his father could have avoided the furious war of Kurushetra. These might be the mythologies
which one can find real or full of exaggeration but they teach us a lot.

CONCLUSION

The Road Not Taken

I shall be telling this with a sigh

Somewhere ages and ages hence:

Two roads diverged in a wood, and |—
| took the one less traveled by,
And that has made all the difference.
By Robert Frost

The choice made in the past or in the present, have never been so easy and have been criticized time to time in
numerous perspectives. The Indian government is not being criticized for the pandemic but for the response taken
by them. The stringent lockdown imposed in 2020 not only destroyed the economy but also forced thousands of
people into hunger and poverty and the worst part is that the transmission of this fatal virus still continues. These
polices of government not only resulted into economic collapse but also resulted into a devastating humanitarian
catastrophe. With lockdown and unlock policies, India in 2021 still continues to struggle with the disease and
massive economic losses. The major reason behind it is that India did not learn from the past. The inadequate
investment in health sector and the mismanaged containment strategies taken at delayed intervals were another
important reasons behind this.

If government had taken into consideration the specific socio-economic contexts in relation to lives of Indians, they
could have prevented the situation from getting worst. The lack of educational awareness programmes of this
pandemic, overcrowded congested dwellings, lack of physical distancing and lack of official guidelines were the
major areas on which the government should have taken strong steps. Along with this major macro-economic
strategy, well planned strategies for livelihoods and economy are also required. As the pandemic deepens, India
finds itself stucked fully in the dilemma of choosing between lives and livelihoods. May be the experiences of past
can provide a clear vision of dealing in this unexpected pandemic situations which could provide better solutions to
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deal with the third wave. Whether in Satyuga or in Kalyuga, the authority always has a burden of responsibilities
and decisions to be taken, ignoring the individual interest for a larger cause.
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ABSTRACT

Lumbosacral radiculopathy is a form of low back pain and known for stubbornness to traditional
physiotherapy treatment but many reteaches stated that it responds well to dry needling. Purpose: So
author aimed to compare the electro dry needling therapy with conventional dry needling therapy for
lumbosacral radiculopathy patients with central sensitization. Subjects: In total, 40 subjects were assigned
with randomization to both groups equally so study group (n=20) and control groups (n=20). In the study
group, electro dry needling treatment was administrated using solid filiform needles while the control
group received trigger point dry needling followed by the high-frequency current. Pain and Central
sensitization were measured by numerical pain rating scale (NPRS) and Central sensitization inventory-
Guijarati (CGI) respectively at beginning of the study and the end of 2nd-week of treatment. Conclusion:
As per the result of data analysis there is a significant (P>0.05) difference (Improvement) in CSI score and
NVAS score of subjects treated with Electro Dry needling therapy. Electro dry needling is proven as, the
choice of non-medicinal treatment of Central sensitization and pain which mainly have the association
with depression and anxiety that amplifies the symptomatology.

Keywords: central sensitization, electro dry needling, Lumbosacral radiculopathy, trigger point dry
needling

INTRODUCTION

Lumbosacral radiculopathy is a specific type of back pain that is one of the commonest health conditions worldwide
and is highly associated with disability, emotional changes, and work absenteeism [1-3]. Given that lumbosacral
radiculopathy is very prevalent, the treatment costs associated with this condition are very high. [4,5] Approximately
60% of patients consider themselves not recovered in 1 year from the onset of symptoms, with moderate levels of
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pain and disability persisting over time.[6,7] Therefore, many of these patients become frequent users of health care
services to find treatments to minimize the severity of their symptoms. Central sensitization is described as per the
International Association for the Study of Pain as “Increased responsiveness of nociceptive neurons in the central nervous
system to their normal or subthreshold afferent input.”[8] Central sensitization is also defined as “an augmentation of
responsiveness of central neurons to input from unimodal and polymodal receptors.”[9]

Trigger points can persuade central sensitization which is supported by emerging research as it demonstrated
physiological links amongst the clinical manifestations of trigger points, e.g. hyperalgesia, referred pain, allodynia,
and central sensitization. Although the fundamental mechanisms are still required to explore. Mense suggested that
trigger points activate a peripheral nociceptive afferent barrage into the central nervous system, the presence of
multiple trigger points at the same place or different places can maximize its effects on spinal cord neurons and
supra-spinal structures [10]. The mechanism of the rapid decrease in local and referred pain associated with trigger
point dry needling which is often observed in musculoskeletal rehabilitation. The steadfastness of trigger point
associated with referred pain is can be related to the decrease in the nociceptive input to dorsal horn neurons of the
spinal cord, and stoppage of the spread of pain and central sensitization. The positive response to trigger point dry
needling therapy on referred pain can work on central sensitization to reverse symptoms [11]. Literature published
by Srbely et al. suggesting that trigger point can result from central sensitization and they hypothesized that pain
arising from a trigger point may be caused by neurogenic mechanisms secondary to central sensitization. [12]

Implications for Clinical Practice

Current data support the trigger points can produce central sensitization and which commonly associated with
many chronic pain conditions. So clinically it is very important to address trigger points effectively to neutralize
them and get rid of chronic or persistent pain. Adequate trigger points management can prevent and reverse the
development of spatial pain spread in chronic pain conditions. Inactivation of a trigger point is associated with
attenuation of central sensitization [13-15] and induction of spinal inhibition [16, 17]. Many dry needling approaches
have been developed based on different individual theories, insights, and hypotheses. [18-21] Trigger point model
specifically targets myofascial trigger points. [18-21] Trigger point dry needling has been shown to alter the
biochemical environment surrounding myofascial trigger points.[22,23] A recent Cochrane review concluded that
when dry needling is added to other conventional physiotherapy exercises, then it is more effective at relieving
neuro-musculoskeletal pain than conventional therapies alone in non-specific low back pain [24, 25]. In this context,
the present study intended to verify the outcome of Electro dry needling against Conventional trigger point dry
needling as a primary treatment intervention in a subject with lumbosacral radiculopathy.

METHODS

Patients: Outpatients aged 40-60 years with lumbosacral radiculopathy were recruited from the Akshar Clinic,
Vadodara with inclusion criteria of lumbosacral radiculopathy for 3 months or longer with positive lasegue sign; (2)
no sign of cauda equine; and exclusion criteria: (1) major trauma or systemic disease; and (2) receiving conflicting or
ongoing co-interventions, (3) subject contraindication to interventions, (4) Having specific conditions such as
fractures, neoplasm, spondylolysis, spinal stenosis, spondylolisthesis, ankylosing spondylitis, and previous low back
surgery. Risks and potential complications were discussed with the subject and consent was given to proceed with
the intervention. Complications that may occur post electro dry needling / dry needling include muscle soreness,
bruising, fatigue, and vasovagal reaction. Potential but rare complications post needling include infection, a stuck or
broken needle. There were no subject contraindications to intervention, such as local infection, history of immune
suppression (e.g., cancer) or bleeding disorders (e.g., hemophilia), high anti-coagulant use, pregnancy (especially
first trimester), compromised or questionable equipment sterility, denied subject consent, and inadequate
practitioner practical knowledge. The Institutional Ethical Committee of Akshar Clinic, Vadodara, had approved the
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research protocol. All enrolled patients gave their written informed consent, and all procedures were conducted per
the Declaration of Helsinki.

Design
It was a randomized controlled trial, a single-blind study where subjects enrolled into two equal groups i.e either the
experimental group (n=20) or the control group (n=20).

Treatment Procedure

The following muscles were treated bilaterally during all treatment sessions.
Multifidus at L1 — L3- L5 level,

Erector spinae,

Piriformis and

Soleus Muscle.

The monofilament needle used was 0.25 mm in diameter and was held by the therapist’s dominant hand. After skin
inspection and disinfecting with 70% isopropyl alcohol, the needle was inserted utilizing a clean technique. The
needle was inserted into the skin just above the taut band over the palpable trigger point. Once the needle was
inserted into the skin tissue, it was directed into the targeted trigger point of a specific muscle. The needle was
manipulated up and down in a rapid frequency at a rate of approximately 1-2 strokes per second without fully
withdrawing the needle from the skin. This up and down Piston movement of the needle is intended to induce a
local twitch response (LTR). As soon as the needle was pulled out of the skin, the needle insertion site was
compressed firmly for a minimum of three seconds, and the needle was discarded into a sharps container. Due to the
chronic nature of the subject’s symptoms, the decision was to leave the needles within the target muscles for 10
minutes. And this procedure is followed by the application of high-frequency current. And in electro dry needling
needles have inserted with same procedure and then it collected to 4 channel TENS via crocodile electrodes for 10
minutes where Needles work as an electrode to conduct an electrical impulse deep within the muscles and produce
repeated muscular contractions during treatment. Each patient received a total of five treatments per week for 2
weeks, and follow-up was measured at the end of 2nd week. Following the treatment interventions, the subject of
both groups was given follow-up instructions to minimize post-needling complications. Subjects were educated to
have rest, apply ice and maintain hydration throughout the next 24 hours.

Outcome Measures

CS is measured with CS inventory- Gujarati (CGI) ! having 25 questions which can be quantified on a score of 0-
100. A score above 40 indicates the presence of CS. Pain intensity quantified with an 11 point numerical pain rating
scale (NPRS). 01

Statistical Analysis

Analysis was done by using SPSS-16 software and Microsoft excel. Demographic Profile: The age of all subjects was
recorded for geographic data analysis as shown in table 1. Alpha level was set at 0.005 for 99% CI and we found
difference not significant in mean age. All the subjects completed the entire study protocol as defined, by 2 weeks in
the treatment sessions. Pre-test and post-test values of CSI score (Table 2), NVAS (table 3) scores were measured. To
compare the pre and post-treatment effects between the groups, an unpaired t-test was used. Alpha level was set at
0.05 for 95% CI.

RESULTS

As per data analysis, there is a significant difference (Improvement) in CSI score and NVAS score of subjects treated
with Electro Dry needling therapy.
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DISCUSSION AND CONCLUSION

From the results, it is clear that there is a significant difference in CSI score and NVAS score of subjects treated with
Electro Dry needling therapy compare to conventional trigger point dry needling therapy in subjects with
lumbosacral radiculopathy. This can be due to the use of the needles as electrodes offer many advantages over more
traditional transcutaneous nerve stimulation (TENS). [21] The use of electro needling can bypass the resistance of the
skin to electrical currents so it provides better analgesic effects and improved functionality than conventional
TENS.[26,27] D-aspartate (NMDA) receptor on the central terminals of the dorsal root ganglion appears to play an
important role in the development of central sensitization related to persistent inflammatory pain.[28] Electro dry
needling is proven as, the non-medicinal treatment of Central sensitization which mainly has the association with
depression and anxiety that amplifies the symptomatology.
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Table 1: Demographic details

AGE A B
mean 53.85 54.2
SD 10.03 9.78

N 20 20

Table 2: Between Group Analysis- CSI

Difference -5.700

Standard error 2.717

95% ClI -11.1997 to -0.2003
t-statistic -2.098

DF 38

Significance level P =0.0426

Table 3: Between Group Analysis- NVAS
Difference -2.100

Standard error 0.451

95% ClI -3.0130 to -1.1870
t-statistic -4.656

DF 38

Significance level P <0.0001
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ABSTRACT

Cancer is a group of diseases caused by loss of cell cycle control. Cancer is associated with abnormal,
uncontrolled cell growth. The present study was aimed to evaluation of the In vitro anticancer activity of
the leaves and flowers of Quisqualis indica Linn on the HeLa cell line. The cytotoxicity of ethanolic extract
of Quisqualis indica Linn on HelLa cell line were evaluated by the 3-(4,5-dimethythiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay. Ethanolic extract of Quisqualis indica Linn has a significant
cytotoxicity effect on Hela cell line in a concentration range between 6.25 and 100 pg/ml using MTT assay
.The Percentage viability was found to be 87.67%, 73.97%,63.01%, 32.67%, and23.28% toxic in HelLa cell
line . Inhibitory concentration 50 (1C50) value of Ethanolic extract of Quisqualis indica Linn of on HelLa cell
was found by MTT assay 30.437 ug/ml. The results obtained from the In-vitro studies performed using
HeLa cell lines reveals that the ethanolic extract of Quisqualis indica Linn has good anticancer activity. So,
this medicinal plant possess significant cytotoxicity activity.

Keywords: Cytotoxicity activity, 3-(4,5-dimethythiazol-2-yl)-2,5- diphenyltetrazolium bromide assay,,
HelLa cell line.

INTRODUCTION

Cancer is a disease that has always been a major threat and has been characterized by proliferation of abnormal cells.
Currently, chemotherapy and radiotherapy treatments were followed for the treatment of various cancers but are
found to be having limited survivability and possess various side effects. Medicinal plants represent a vast potential
source for anticancer compounds and support the immune system, thus improving body resistance to the disease
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and its treatments. Many Indian species and plants are useful in different types of cancer (Renjini Haridas et al.,
2016.).The Plant Quisqualis indica Linn is used as anti anthelmintic to expel parasite worms (especially in children) or
for alleviating diarrhoea. Used for gargling. Also used in combat nephritis. Used to treat rheumatism. It is anti-
pyretic, anti-inflammatory, immunomodulatory, anti-staphylococcal, anti-oxidant.(The Wealth of India 2005).
Decoctions of the root, seed, or fruit can be used as anti anthelmintic to expel parasitic worms or for alleviating
diarrhoea. The fruit are also used to combat nephritis. Leaves can be used to relive pain caused by fever. The roots
are used to treat rheumatism. Flowers are used to relive headache.

Collection and authentication of plant material

The leaves and flowers of Quisqualis indica Linn. Were collected from Thanjavur in the month of March-2019. The
plant has been taxonomically identified and authenticated by the Botanist Dr. A. Balasubramanian. The
authenticated plants were used for preparation of extracts. The authenticated plant was used for the preparation of
the extracts. (Basset, J et al., 1985).

Preparation of the extract

The leaves and flowers of Quisqualis indica Linn. Were collected and air dried under shade and then coarsely
powdered with the help of mechanical grinder. The powder was passes through Sieve No0.40 and stored in an
airtight container for the extraction. The collected, cleaned and powdered leaves and flowers of Quisqualis indica
Linn. Was used for the extraction purpose. 300grms of powdered material was evenly packed in the Soxhlet
apparatus. It was then extracted with various solvents from non-polar to polar such as petroleum ether, aqueous and
ethanol. The solvents used were purified before use. The extraction method used was continuous hot percolation and
carried out with various solvents, for 72 hours. The aqueous extraction was carried out by cold maceration process.

Method of extraction
Continuous hot percolation process.

Requirements
Shade dried coarse powder of leaves and flowers of Quisqualis indica Linn.
Soxhlet apparatus.

Solvents used

e Petroleum ether.(60-80°C)
e Alcohol 90%v/v.(75-78°C)
e Distilled water

Preliminary phytochemical studies
The extracts obtained (Pet.ether, ethanol and aqueous) was subjected to the following preliminary phytochemical
studies. (Kokate C.K,Kokate C.K)

Evaluation of In vitro anticancer activity

Experiment

The In-vitro anticancer activity of ethanolic extracts of Quisqualis indica Linn against human cervical cancer cell line
(HeLa).

Requirements
The human cervical cancer cell line (HeLa) was obtained from National Centre for Cell Science (NCCS), Pune.

Invitrogen Reagents
The cell line was cultured in 25 cm2 tissue culture flask with DMEM supplemented with 10% FBS, L-glutamine,
sodium bicarbonate and antibiotic solution containing:
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e Penicillin (200U/ml)

e Streptomyecin (100pg/ml)

e Amphoteracin B (2.5ug/ml)

e Cultured cell lines were kept at 37°C in a humidified 5% CO2 incubator

Cell Treating Procedure
Cells seeding in 96 well plate: Two days old confluent monolayer of cells were trypsinized and the cells were

suspended in 10% growth medium, 100yl cell suspension (5x104 cells/well) was seeded in 96 well tissue culture plate
and incubated at 37°C in a humidified 5% CO2 incubator. (Harbourn, J.B.1976).

Preparation of plant extracts and compound stock: 1 mg of each plant extract or compound was added to 1ml
of DMEM and dissolved completely by cyclomixer. After that the extract solution was filtered through 0.22 um
Millipore syringe filter to ensure the sterility.( Fulya Tugbaartun et al., 2017)

Antiproliferative effect Evaluation: After 24 hours the growth medium was removed, freshly prepared samples
in 5% DMEM were five times serially diluted by two fold dilution (6.25ug, 12.5ug, 25ug, 50ug, 100ug in 100ul of 5%
MEM) and each concentration of 100ul were added in triplicates to the respective wells and incubated at 37°C in a
humidified 5% CO2 incubator. (Rajesh M et al., 2011, Ackermann, et al .,1955).

Antiproliferative effect by Direct Microscopic observation: Entire plate was observed at an interval of each
24 hours; up to 72 hours in an inverted phase contrast tissue culture microscope (Labomed TCM-400 with
MICAPSTM HD camera) and microscopic observation were recorded as images. Any detectable changes in the
morphology of the cells, such as rounding or shrinking of cells, granulation and vacuolization in the cytoplasm of the
cells were considered as indicators of cytotoxicity. (Chinami, M., et al 1986.,Vogt. M., et al 1958)

Antiporliferative effect by MTT Assay: MTT is a yellow water soluble tetrazolium salt. A mitochondrial
enzyme in living cells, succinate —dehydrogenase, cleaves the tetrazolium ring, converting the MTT to an insoluble
purple formazan. The amount of formazan produced is directly proportional to the number of viable cells. (Patel S et
al., 2017, Moustafa MA et al., 2014 ). After 24 hours of incubation, 15ul of MTT (5mg/ml) in Phosphate Buffered Saline
(PBS) was added to each well and incubated at 37°C for 4hours. The medium with MTT was then flicked off and the
formed formazan crystals were solubilized in 100ul of DMSO and then measured the absorbance at 570nm using
micro plate readed. The % cell viability was determined using the following formula and graph was plotted between
% growth inhibition and concentration and from this IC50 was calculated.

The percentage of growth inhibition was calculated using the formula:

Mean OD Samples x 100

% of viability
’ ’ Mean OD of control group

RESULTS AND DISCUSSIONS

In this study, the In-vitro conformation of their toxicity on human cervical cancer cell line (HeLa) was studied using
MTT assay. The cytotoxicity study was carried out for plant ethanolic extract of the leaves and flowers of Quisqualis
indica Linn. The ethanolic extract was screened for its cytotoxicity against human cancer cell lines (HeL a) at different
concentrations to determine the IC50 by MTT assay. Cytotoxicity of ethanolic extract of the leaves and flowers part of
Quisqualis indica Linn against HeLa cell was found to be 87.67%, 73.97%, 63.01%, 32.67% and 23.28% percentage
viability at a concentration of 6.25, 12.5, 25, 50 and 100 pg/ml. IC50 value of 30.437 pg/ml was obtained for human
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cervical cancer cell line (HeLa). This was presented in the table 1,2 and figure nol,2. The percentage growth inhibition
was found to be decreasing with increasing concentration of test compounds. This showed that the extracts possess
an In-vitro anticancer activity against tested Hela cell line. On preliminary screening, Ethanol extract found to be
more active and shows good cell inhibition activity against the cell lines tested. The Ethanolic extract of Quisqualiss
indica Linn has significant cytotoxicity effect on Hela cell line. The IC50 value and R2 value was 30.347 ug/ml and
0.9683 ug/ml, respectively.

CONCLUSION

The results obtained from the In-vitro studies performed using HelLa cell lines reveals that the ethanolic extract of
Quisqualis indica Linn has good anticancer activity. So, this medicinal plant possess significant cytotoxicity activity.
Further investigation, In-vivo experiments are required to prove the mechanism of action of the plant extract.
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ABBREVITATIONS

MTT - 4,(5-dimethy!l thiazol-2-y1)-2,5-diphenyl tetrazolium bromide.
HELA - “Helen lane’ or “Helen Larson”

DMEM - Dulbecco s modified eagle s medium

IC 50 - Half maximal inhibitory concentration
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Table no 1: Invitro cytotoxicity studies on Ethanolic extract of Quisqualis indica Linn in Hela cell line

S.No | Concentration Absorbance Average
(ng/ml) Response 1l | Response?2 | Response 3

01 | Control 0.754 0.723 0.707 0.728
02 | 6.25 0.628 0.616 0.688 0.644
03 | 125 0.589 0.516 0523 0.542667
04 |25 0.425 0.476 0.483 0.461333
05 | 50 0.255 0.258 0.217 0.2433333
06 | 100 0.116 0.202 0.196 0.171333

Table no 2: In vitro cytotoxicity studies on Ethanolic extract of Quisqualis indica Linn in Hela cell line.

S.No | Conc(pg/ml) | Percentage Viability ICs0 R?
01 6.25 87.67%
02 12.5 73.97%
03 25 63.01% 30.347g/ml 0.9683
04 50 32.67%
05 100 23.28%
100
50 e
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Fig 1: In vitro cytotoxicity studies on Ethanolic extract of Quisqualis indica Linn in HelLa cancer cell
line.
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6.25 l[gfm-l 12.5 ug:’ml

25 pg/ml 50 pg/ml

100 pg/ml CONTROL

Fig 2: Anticancer activity on HelLa cell line in ethanolic extract of Quisqualis indica Linn
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ABSTRACT

Innovation is changing instruction in a way that powerfully includes understudies by supplanting an
educator focused model with an understudy focused one. Such intelligent exercises can be combined
with the understudy reaction frameworks that make it natural for understudies to address questions and
participate in exercises. Computerized change is that the way toward utilizing advanced advances to
form new or adjust existing business cycles, culture, and client encounters to satisfy changing business
and market necessities. This reconsidering of business within the computerized age is advanced change.
It transcends standard positions like arrangements, advancing, and customer care. All things considered,
computerized change starts and finishes with how you contemplate, and attract with, clients. As we
move from paper to bookkeeping pages to keen applications for handling our business, we get the
chance to rethink how we work together how we attract our clients with computerized innovation on our
side. Instructors from all grade-levels are coming to grasp the benefits of innovation within the
homeroom. Ordinarily, training is one among the last enterprises to roll out broad improvement,
clutching out of date strategies and practices. In this paper, the different pattern in modern education
system framework is examined.
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INTRODUCTION

Digital Transformation in Education

Computerized change has been among the top innovation patterns in training for quite a long while at this point,

similarly as it has been across pretty much every industry. As of not long ago, progress toward this sort of change

has been delayed in the training area, with conflicting practices, strict financial plans, and absence of a bound

together arrangement among the most glaring explanations behind the deferral. However, through the advanced

change and the ascent of instructive innovation, educators have started rolling out uncommon improvements to their

guidance, appraisals, even the actual make-up of their study halls, and at a lot quicker rate than anticipated. For

independent companies simply beginning, there's no compelling reason to set up your business measures and

change them later. You can future-confirmation your association from the word go. Building a 21st-century business

on stickies and manually written records simply isn't maintainable. Thinking, arranging, and building carefully sets

you up to be spry, adaptable, and prepared to develop and several opportunities are mentioned as fig.1. Advanced

change implies changing an association's center business to all the more likely address client issues by utilizing

innovation and information. In training, that target client is frequently understudies, however it could likewise be

workforce, staff, graduated class, and others with various scopes represented in fig. 2.

Computerized change pointed toward changing the understudy experience may incorporate things, for example,

e Recruiting understudies carefully, utilizing web-based media and text informing as a feature of an information
driven choice interaction.

e Allowing understudies to enlist through their cell phones on adaptable cloud-based understudy data
frameworks.

e Providing an assortment of internet learning alternatives so understudies have enough courses to browse at key
focuses in their scholarly vocation.

¢ Working with personnel and projects to change courses over to flipped and mixed models;

e Using innovation to screen understudy progress and achievement measurements and execute intercession
conventions.

e Partnering with industry to give computerized identifications and authentications to upgrade vocation openings.

Emerging Trends in Education Technology

Collaborative Learning: Innovation has made it workable for everybody to remain associated. We interface, talk
about and institute upon circumstances cooperatively. This shared methodology has acquired significance in the
learning cycle too. In a study hall learning model, instructors support coordinated effort by relegating bunch
exercises and errands. At the point when understudies group up together to chip away at a project or take care of an
issue, it assembles their shared abilities. Cooperating works on their arrangement and builds commitment as
represented in fig.3. In spite of the fact that eLearning is very mainstream, it incorporates cooperation with highlights
to share and talk about. In a conventional showing model, an educator enters a homeroom, represents around 30
minutes, and leaves when the chime rings. However, today, innovation has overcome any issues among instructors
and understudies. Instructors are undeniably more open now and go about as coaches to help understudies in their
general turn of events. This community learning approach assists understudies with cooperating with their friends
and assemble their relational abilities.

Learning Outside the Classroom Environment: Versatile based gadgets have taken learning outside of the
study hall as represented in fig.4. With mobile Learning and eLearning filling in prevalence, understudies can learn
at their own speed and time. This pattern is relied upon to keep up as it is a helpful technique for conveying just as
getting the schooling. Planning portable first responsive substance assists understudies with going through their
courses whenever and anyplace. Web association is presently not an issue with disconnected understanding abilities.
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Digital books can be implanted with many highlights to improve the learning experience. Complete with explanation
instruments, bookmarks, hyperlinks, word reference, search include, an eBook makes learning more adaptable. The
greater part of the instructive foundations today has received portable learning into their learning biological systems,
profiting understudies and instructors the same.

Social Media in Learning: With kids as youthful as eleven having online media profiles on different stages, you
can't actually hope to get them far from web-based media for a really long time. Along these lines, instructors figured
out how to use this pattern and transform it into a useful asset for improving the learning process. Educational
foundations have begun utilizing web-based media as a specialized apparatus, where understudies can cooperate
with their companions and employees. Normally, understudies share recordings and pictures with their companions
and supporters. However, with social highlights implanted in their eBooks, they can share study materials,
conclusions, projects through the various social media as in fig.5. They can remark on another person's post or offer
connects to different sites, meanwhile assembling peer organizations and improving the web-based learning
experience. Instructors permit the utilization of web-based media as a component of the learning model since it
assists understudies with remaining intrigued by their course and expands commitment. Online media is staying put
and fusing it into learning modules will assemble a culture of joint effort and sharing, prompting a further developed
learning experience.

Interactivity in Classroom: Carrying innovation into the study hall has made homerooms exuberant and
intuitive. With eBooks, the course content can be inserted with recordings, increased reality, sound documents and
so forth in contrast to a printed book, eBook considers more connection to occur in the study hall. The flipped study
hall model has permitted understudies to do all the learning at home and all the down to earth work at school. All
these new innovations have achieved an adjustment of the way that classes used to work generally. Educators would
now be able to help and guide understudies with their schoolwork in class. They can have conversations and
exercises in study halls, establishing an intuitive climate where understudies are totally associated with the learning
cycle through the interactive sessions as represented in fig.6. Making communication and commitment has become a
need for some schools and colleges. This way of learning has seen a development as of late for its capacity to keep
understudies occupied with the homerooms.

Data Management & Analytics: Overseeing information has gotten helpful and significant with the coming of
innovation in the schooling framework. Instructors would now be able to have total investigation of an understudy's
presentation, for example, the quantity of tests endeavored, sections finished and so forth Schoolwork and tasks can
be allocated to the whole class without a moment's delay and instructors can assess the outcomes on the web as
shown in fig.7. This sort of computerization in homeroom exercises has empowered instructors to zero in additional
on their course modules and offer inside and out direction. Investigation has become a significant piece of any
internet learning model as it empowers the estimation of a kid's commitment and scholarly execution. As per the
information accessible, educators can foster activity intends to work on understudies’ presentation. In the event that
the information uncovers an aggregate issue or an alarming example with an individual understudy's presentation, it
very well may be featured, and fitting measures can be taken. The distant observing of understudy exercises
empowers instructors to offer customized preparing whenever required. This load of components has added to
making information the executives and information examination a significant piece of schooling.

Immersive Learning with AR and VR: With the presentation of expanded reality and augmented reality into
the instruction framework, the study hall learning experience has gone through a colossal change. Learning has
gotten substantially more vivid than conventional strategies. In contrast to plain pictures and active trials in the lab,
understudies would now be able to see improved renditions of the picture and articles on their cell phones as
represented in fig.8. The expanded and computer-generated reality patterns in training innovation are making
learning a convincing encounter. While expanded reality gives an improved perspective on a genuine picture,
computer generated reality gives a bogus impression of reality around them. Both these procedures have taken
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advanced figuring out how to new measurements. AR and VR are progressively being utilized to clarify complex
ideas.

Gamification in Education: This pattern has been acquiring fame for the basic explanation that it expands
understudy commitment. We have seen gamification being utilized in study halls in various structures, for example,
leaderboards, reward focuses, identifications, stickers and so forth of the relative multitude of patterns in schooling
innovation, gamification is the one pattern which ensures an expansion in cooperation, commitment, and contest
mentioned in fig.9. Understudies become effectively engaged with the study hall exercises to build their scores and
leaderboard rankings. Also, the need to lead the scoreboards bring about further developed execution and better
maintenance. Gamification boosts understudies to learn and work on, further developing the general learning
measure. Along these lines, educators use gamification as a way to build commitment, support inspiration and
establish an intuitive homeroom climate. In any case, it is useful in expanding understudies' assurance and urges
them to perform better without fail. We can see this pattern being used further, in more inventive approaches to
upgrade the learning model.

Online Data and Cybersecurity: The requirement for information security is at an unsurpassed high. While
distributed storage has become the standard nowadays, it could demonstrate sad now and again. Individuals and
foundations incline toward distributed storage since it is a common climate and it makes getting to information
simple for everybody. So, there have been a great deal of examples in the past where online information has been
hacked for emancipate. Digital dangers have been a reason for stress for some foundations instructive and something
else as fig.10. Understudy data like name, email address, date of birth and telephone numbers can't be compromised.
Test outcomes and tasks are additionally put away on the cloud by many.

Training establishments are executing the best information safety efforts to secure their online information and their
understudies' advantages. While we are at the subject of cybercrimes, we should likewise address cyberbullying.
Cyberbullying could prompt perilous results, and consequently schools and colleges are taking suitable careful steps
to forestall web-based harassing. Online protection, accordingly, is one pattern which holds a ton of significance
during circumstances such as the present. It was inevitable before the schooling area was taken over by innovation.
Albeit the acknowledgment rate was low first and foremost, it progressively acquired energy. Instructing and
learning techniques have gone through a huge change because of the relative multitude of patterns in training
innovation. Consistently, recent fads arise to give something new to the students. They say change is steady,
comparatively, advancements in the field of innovation are likewise consistent. Furthermore, certain advancements
can be executed in the instruction framework for working on their learning and improvement measure. The
aftereffect of these developments become a pattern which then, at that point prompts better instructing and learning
strategies.

RESULTS AND DISCUSSION

These days, understudies become increasingly more associated with shaping their own schooling. In 10 years,
understudies will fuse such a lot of freedom into their learning interaction, that tutoring will become crucial to
understudy achievement. Furthermore, instructors will frame an essential issue in the wilderness of data that
understudies will clear their direction through. I truly accept that the fate of innovation in instruction is tied in with
adjusting to the quick evolving world, offering understudies a chance to pick their own specific manner of getting
the hang of, joining hypothesis and practice, continually considering the current interest of the market. Despite the
fact that there is still vulnerability in the training area, thorough advances are being taken to smooth out the
interaction and make schooling available to understudies having a place with all social and gatherings of people.
There is likewise a positive change in the course of fairness and variety. With innovation offering arrangements at a
colossal speed, it seems as though things will just improve from here.
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FUTURE SCOPE

Web based learning and present-day developments have achieved a significant change in the manner society and
understudies see instruction. Join that with innovation and we have another instructional method structure for the
Indian schooling framework. A few improvements are normal in the schooling segment regarding understudies,
educators, getting the hang of/showing techniques, and organizations. The center focuses are:

1. Understudies' schedule will be intended to set them up for the continuous advanced time through openness to
key innovations that are molding the world we live in.

2. Computerized reasoning, Machine Learning, Virtual and Augmented reality, and Big Data will assume a
significant part in this trendy training system. Coding and computational reasoning abilities will be advanced so
understudies have assorted profession alternatives before them.

3. Arrangements in the instruction area will be gainful on a worldwide scale. As the world retreats to the advanced
mode for sharing arrangements and thoughts, training hence will advance vocation destinations and objectives,
and different practices and strategies that focus on the worldwide crowd.

4. The proposed changes will reflect in the manner we assess public, private, and advanced education foundations,
and assist with executing an understudy centered structure that will overcome any issues among territorial and
sub-region establishments.

5. Since the pandemic drove digitization into the instruction area, far off learning turned into a standard for over 1.5
billion understudies on the planet. Almost 92% of Indian residents invited this as a positive change.

6. Another huge change will be the transformation of mixed or half breed learning practices to offer a more
adaptable and effective arrangement of training. This will incorporate web based showing methods, e-courses,
and learning applications as computerized schooling stretches out its extension to incorporate at-home learning
administrations.

7. Cooperating with content creation offices will guarantee advanced substance is given in a different scope of
dialects, further boosting the development of India's EdTech area.

8. Homeroom time, then again, will be held for viable work, conversations, and contextual investigations. The new
instructive program has imagined a vivid learning experience for homerooms using skilled innovations.

9. A solid spotlight on extracurricular exercises and science, expressions, and arithmetic clubs will advance a for the
most part uplifting outlook towards training and effect the general improvement of understudies.

10. Sports and expressions will be advanced as standard choices rather than elective subjects. This will bring about
more inspiration and commitment from understudies who will have more noteworthy command over their
vocation decisions. Utilizing psychometric investigation will likewise assist with deciding equipped areas for
understudies to seek after.

11. Compelling professional preparing designated at creating industry-related abilities and aptitude will be
commanded to help understudies land truly amazing jobs.

12. Instructive organizations are currently setting more accentuation on instructors' upskilling and preparing to
work with the advancement of adaptable and further developed educating rehearses.

These reformative changes request to be executed effectively with full collaboration from aggregate government

bodies for a compelling on the web instructive design to drive developments in the Indian Education System.

CONCLUSION

Eventually, we realize that there is a great deal to process when we talk about instructive innovation patterns. In any
case, remember that innovation has saturated training and recharged its entire educating and learning measure.
Particularly eLearning, an instructive apparatus that not just expands the openness and accommodation of training
yet additionally changes the learning practices and students' cravings for learning. These 8 innovative methodologies
have changed the whole customary way to deal with schooling. In basic words, innovation has furnished educators
and students with another and upgraded method of collaborating during the learning interaction. Nonetheless,
innovation actually stays an empowering agent and its reception will be more powerful related to a viable learning
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system and an association wide learning society; particularly when organizations need to reinforce their labor force's
delicate abilities, similar to correspondence, client care, and so forth Furthermore, combined with these most recent
learn-tech patterns, associations remain to accomplish further developed learning commitment and higher efficiency
over the long haul.
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ABSTRACT

Indian Agriculture has major part in Indian Economy. After development and adoption of new
technologies our farming will be smart farming, is the need of our farmers. There are many new
adoptions in agriculture sector. Major challenge in the agriculture sector is plant diseases and destructive
insects. Earlier prediction of plant diseases in crops could help early treatment and also reduce economic
losses. Several researchers proposed machine learning techniques to predict plant diseases. In this review
paper we will study and compare existing plants disease prediction system technologies and will see the
future possibilities for researchers.

Keywords: Image processing, Plant disease detection, Classification, Leaf disease.

INTRODUCTION

The growth of a country depends on its business and also agriculture. Agriculture provides food and raw materials
to the human and food industry. Food is essential need of human and plant diseases are big issue for farmers, it can
be happened any time between sowing and harvesting. Plant disease does huge loss to crop and economy. Hence
disease detection plays an important role in agriculture. Researchers done their study on different plants leaves like
tomato, potato, rose, beans, lemon, banana etc. Machine learning allowed researchers to improve the prediction,
detection and recognition system. Traditional method for leaf disease detection was only empty eye observation by
human. Machine learning can be used for detecting diseases on plants. Machine learning is one of the sub parts of
Atrtificial Intelligence to work automatically or give instructions to do a particular work. In machine learning we
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have to train the data and fit that trained data into models that it will result in useful information to the human. For
the classification we can use colors of leaves, damaged number of leaves, and area of the unhealthy plant leaf. For
best accuracy we overviewed different authors with machine learning algorithms to identify different plant leaves
diseases. Image acquisition, image preprocessing, image segmentation, feature extraction and classification are the
different level of image processing [40-45].

Plants fulfill the essential needs of human as well as animals like food, shield, building material, ayurveda
medicines, fuels, woods etc and also minimize the air pollution. Environment should be protected by the human
from problems n caused by floods, fire, human development etc. Cultivation of plants is important as it gives us the
different types of fruits, vegetables, grain, nuts and medicines. We need wood for the construction purpose,
furniture, for making paper etc. Bio-fuel production can be done by the decaying of plant as it forms the fertilizer,
also used for generating the electricity. The agriculture field deals with many difficulties the big one is losses in crop
yield. It affects the economy of the country. Because of plant diseases the quality and also the quantity is being
affected. There are many diseases in agricultural plants, if we can control it than we will control the production of
wastage. Due to these reasons it will be good to detect diseases timely. Many different methods are there to check
diseases are man base and technology base checking. Some diseases can be seen by human eyes. The plant diseases
like pathogen, microorganisms which are living, bacterial problem, fungi infected plant, nematodes, viruses affected
problems in plants cannot be easily detect by human eyes. We should use some technology. With the help of
machine learning technique we will process the images of the plants and try to predict plant disease.

Literature Review

The growth of a country depends on its business and also agriculture. Agriculture provides food and raw materials
to the human and food industry. Food is essential need of human and plant diseases are big issue for farmers, it can
be happened any time between sowing and harvesting. Plant disease does huge loss of crop and economy. Hence
disease detection plays an important role in agriculture. Traditional method for leaf disease detection only is empty
eye observation by human. Machine learning can be used for detecting diseases on plants. Machine learning is one
of the sub parts of Artificial Intelligence to work automatically or give instructions to do a particular work. In
machine learning we have to train the data and fit that trained data into models that it will result in useful
information to the human. So we can use machine learning to detect diseases in plants. For the classification we can
use colors of leaves, damaged amount of leaves, and area of the unhealthy plant leaf. For best accuracy we
overviewed different machine learning algorithms to identifying different plant leaves diseases. Here, we take some
of the papers related to Plant leaf diseases detection using various advanced techniques and some of them shown
below,

Rakesh Kaundal et. al. [2006] authors concluded that support vector machine (SVM) based regression approach has
led to a better description of the relationship between the environmental conditions and disease level. It could be
useful for disease management. A comparison is done between the performance of conventional multiple regression,
artificial neural network (back propagation neural network, generalized regression neural network) and support
vector machine (SVM) [3]. Bashir Sabah et. al.[2012] authors proposed disease detection in Malus domestica by the
method K-mean clustering, texture and color analysis. Here texture and color features used which are generally
appear in affected areas; for the classification and recognition of different agriculture [8]. Sushma et.al. (2012)
proposed that early detection if disease will help farmers do not use harmful chemicals on plants. In this research
first to segregate images then detect pests process quality can be reduced by proposed algorithm [6]. Kulkarni Anand
H. et. al.[2012] author describes a methodology for early and accurately detect plant diseases by using the
combination of textures, color and features to recognize those diseases. Here the proposed approach is to use neural
network (ANN) and diverse image processing techniques. The result of recognition rate is up to 91% [7]. DS
Gaikwad et.al. (2016) author chooses pomegranate fruit for his examination, very colorful fruit. So using color
problem empty eye can be detected. It is being affected very early because of its sweetness. Image processing in the
disease detection methodology is used here [13].
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Preetha et.al. (2016) proposed SVM algorithm for image processing, colors as an attribute in dataset. For classification
of data photos author removed the morphological elements [15]. Fenghua Mei et. al. [2017] described a wheat disease
automatic diagnosis system based on deep learning framework which is weekly supervised, i.e. deep multiple
instance learning, which give result on plants image basis is detection of wheat diseases. Wheat Disease Database
2017 (WDD2017) is collected to verify the effectiveness of this system. The proposed system outperforms
conventional CNN architectures on recognition accuracy under the same amount of parameters; it also specifies
exact location for corresponding disease areas. The proposed system has been packed into a real time mobile app to
provide support for agricultural disease diagnosis [22]. Andreas Kamilaris et. al.[2018], author discussed and
perform a survey of 40 researches efforts that employ deep learning techniques, applied to various agricultural and
food production challenges. To study the agricultural problems stated under each work, the specific models and
frameworks employed the sources, nature and used dataset and overall performance achieved with help of used
methods, comparison of deep learning with other techniques also done. It is stated that deep learning provides high
accuracy by using image processing techniques [25].

Konstantinos P. Ferentinos et. al.[2018], author discussed about convolutional neural network models were
developed to perform plant disease detection and diagnosis through deep learning methodologies using plants
leaves images. Training of proposed models was done with the use of an open database of 87,848 images, containing
25 different plants in a set of 58 distinct classes of [plant, disease] combinations. Some models gets success 99.53% in
detecting the corresponding combination [plant, disease]. High rate of success model is very usefull to early
detection tool and also have possibilities of further expanded by researchers [26]. Budiarianto et.al. (2018) proposes
Machine Learning techniques for recognition of disease in corn plant which is a main source of carbohydrate. CNN
technique is used to improve plant disease. Researcher used different algorithms and use support vector machines
(SVM), Decision Tree (DT), Random Forest (RF), and Naive Bayes (NB) to compare the results. By normal seeing of
plant we can understand the problem like color difference. Different parameters are used for dataset attribute [30].
Shima et.al. (2018) proposed that plant disease cause decrease in food production. For detection purpose machine
learning techniques are used by many researchers like RF processes, SVM processes, K-means processes, CNN
processes. The random forest algorithm does the classification. The aim of author is to detect the disease with
random forest classifier. We have to convert RGB type images to an HSV types images [27].

Prem et.al. (2018) proposed that some symptoms are visible from the eyes are wilting, spot, powdery mildew, galls,
and dryness. Different attributes are taken in dataset, different techniques are used and different plots like box plot,
bar plot are performed. With the help of statistical tests the prediction is done on inbuilt dataset. Many techniques
are compared and the accuracy is different from each sample dataset [28]. Sherly et.al. (2019) proposed there are
different type’s bacteria or fungus is responsible for many different plant diseases. It can be predict using algorithm
of Machine Learning. Many researchers try many algorithms and get differ results. The classification of diseases is
hard to done by algorithms. By CNN technique we can identify the mulberry plant disease [31]. Balwant J Gorad et
al.(2019)gives a better disease prediction system for brinjal plant. K-means clustering used to split the data that is
provided by the farmers. Farmers collect images from their phone, tablet, camera and other sources that is forwarded
to the system and then system create dataset from that and periodically it is done and hence plants diseases
predicted by the system [35]. Monalisa Saha et al. (2020) takes the tomato and potato plants leaves to predict plant
diseases. They collect both plant leaves images from internet sites and some images they collect with their digital
camera from farming places. In proposed system after clustering if we give it (cluster) in multiple SVM classes then it
gives better results and the performance analysis is 99% and the individual algorithm efficiency like k-means gives
88.6% and SVM gives 91%. Hence the proposed system is better than k-means and SVM [36].

Sridevi Sakhamuri et al. (2020) describe that there are three types of plant leaves diseases so they collect the leaves
and maintain dataset according disease type. They collect different plants leaves like jasmine, grape, apple, beans,
rose etc. and used different methods to detect leaves disease and get different accuracy like with k-means algorithm
the accuracy was 88.8%, through SVM 95% accuracy was achieved and through ANN it was 70% to 95% for different
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diseases [37]. Krishnaswamy Rangarajan et al. (2020) proposed an automated disease diagnostic system for ten
diseases of four crops (eggplant, hyacinth beans, lime, lady finger). Author used six pre-trained deep learning
models for training and validation of created dataset [38]. Pranesh Kulkarni et al. (2021) had taken public dataset for
their research in which healthy and unhealthy images of apple, corn, grapes, potato and tomato plants were
included. For the classification they used Random Forest Classifier. They got 93% accuracy through the system they
developed [39]. Sahil Thakur et al.(2021) authors develop the model with CNN to identify the plant diseases with
image processing. They used plants like potato, grape, corn, apple etc [40]. Gianni Fenu et al.(2021) review the
researches from past 10 years in which different plants and crops were used like cherry, coffee, barley, grape etc. and
used methods were SVM, SVR, KNN, ANN and many. Author observed that researchers need high quality labeled
data for their research work [41].

Kow shik et al. (2021) used Convolutional Neural Network and Deep Neural Network to detect plant diseases.
Author detect similar diseases from different plants like banana, beans, jackfruit, lemon, mango etc. The proposed
method with CNN and DNN is feasible for early plant disease detection [42]. Jayashri et al. (2021) review the existing
image processing techniques for disease prediction of pomegranate. They used SVM, ANN, KNN and PNN classifier
to detect bacterial, fungal and viral diseases in fruit. K-means clustering for image segmentation, Fuzzy ¢ means
gives highest accuracy. According to them very few diseases were covered in the existing system [43]. Punithast
al.(2021) reviewed many research papers on detection of plants disease using image processing techniques. For
image processing they follow the procedure image acquisition, image pre-processing, image segmentation, feature
extraction and disease classification. After comparison of many different models (which used SVM, ANN, KNN and
other approaches on different plants) they found that SVM is most accurate method followed by ANN. [44]

CONCLUSION

Many research methods are there in deep learning to detect plant diseases in early stage. In existing methods SVM,
ANN, CNN, KNN and other techniques are used. Effectiveness of each method may vary from one to another and it
also depends on the dataset that how it is collected and trained. Plants used for research work are like tomato,
potato, rice, beans, apple, pomegranate, maize etc. Plants disease detection research and applications is developing
rapidly, still needed an application that works effectively for farmer of the nation of any region. Researchers should
choose the crop or plant which is widely used for the human living like wheat, rice, potato etc. so that the
productivity of that crop will be improved. Researchers should improve the quality of dataset they will use with the
help of method of collecting data. We will take plants like we discuss earlier and will try to collect data (images) by
self.

FUTURE DIRECTIONS

Although the plant disease identification model based on Machine Learning/deep learning review in this paper can
overcome the complexity of the environment and improve the accuracy of identification, there are still some
problems to be pointed out. For example, the algorithm needs repetitive iterative calculation and runs for a long
time, which is not conducive to the fast identification results of this method. In future research, we will use the
neural network to generate zero initial set corresponding to different leaves, which will increase the end of
calculation limit for the iterative process of some algorithm, speed up the training speed, and end the iteration ahead
of time.

As per the above stated study, the expected future of the research may be as follows:

(i) An improved plant disease prediction system will be introduced with the help of image, processing techniques.
(i) The existing prediction models will be compared with the newly developed one. The comparison between these
models will be analyzed on behalf of effectiveness.
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ABSTRACT

Many of the rural areas of Lunglei district depend on the groundwater for their secondary sources of
water. The natural perennial springs which are seepages of the groundwater are vital for the inhabitants
for domestic consumption, agriculture and other means of livelihood in Mizoram as they are the primary
source of water in many areas. With the increase in population and the decline in quantity of the
groundwater in recent years, the water that is consumed should be safe, clean, abundant and sufficient to
maintain growth and development in the rural areas. Ensuring the quality by assessing the water sources
is @ must under BIS 10500:2012 standards. In this study, water samples from 10 natural springs from
Phaileng ‘S’ village from Lunglei district in Mizoram were assessed for their physico-chemical and
biological properties to determine their status for human consumption and other activities.

Keywords: Water quality, springs, groundwater, Lunglei, Mizoram.

INTRODUCTION

Everyone requires potable water, which is water that can be consumed by humans and animals. The availability of
high-quality drinking water and securing its long-term supply to every household will be a priority for us all would
have to take precautions. The demand for water has risen dramatically as the population has grown. In rural areas,
In hilly areas like Lunglei, where subsurface water, groundwater, and precipitation are the primary sources of
drinkable water, securing and maintaining their quality and sufficiency is a major problem for governments and
people. It is extremely difficult to abolish and eliminate systems that impair water sources in rural communities,
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where the need for water surpasses the processes and protections in place to protect local water sources. It's not just
that enacting stronger laws isn't the best solution for the people; it's also that enacting stricter laws isn't always the
best answer for the people. It is not only the government that is responsible for supplying safe drinking water in
rural areas, but also the communities and every household. Phaileng ‘S’ is one of the villages within Lunglei Block of
Lunglei district, Mizoram in North East India. Lunglei district is bordered by Bangladesh in the west and Myanmar
to its east. This hilly village has a population of 308 as per the 2011 Census conducted by the Ministry of Home
Affairs, Gov't of India. Phaileng 'S' village is located in the northern part of modern Lunglei town (Fig.1) covered
under Toposheet No 84B/13 prepared by Survey of India and is located at 23°01°52” N and 920 50’ 49” E.

Phaileng ‘S’ and its adjoining areas are influenced by the SW monsoons, normally receiving heavy rains from May to
September with little rains in the dry (cold) seasons. Like the other parts of Mizoram, the climate range from moist
tropical to moist sub-tropical. Many of the inhabitants of this village receive domestic public water supply from the
Public Health Engineering Department of the Govt of Mizoram which serve as the primary source of water.
However, seepages of groundwater in the form of natural springs are crucial for the people as they serve secondary
water sources in this agricultural dominated region. Fed by the monsoons, most of the springs of Phaileng ‘S’ are
perennial with their quantity reduced in the cold months. Due to changing climate patterns groundwater seepages
(spring water) scarcity has been common in other parts of Mizoram in recent years [1] and [2]. Thus groundwater
water resources in the form of springs are becoming ever more important as the population keeps on increasing. The
lithology of the study area is dominated by sandstones, shales, siltstones of Middle Bhuban formation of the Surma
group. Many workers have studied the quality of groundwater from India and North East India [3-9]. Studying and
assessing the quality of groundwater is necessary as it is directly linked with the health and progress of any society.
Sources of biological pollutants in drinking water. Unsanitary and filthy conditions are still common and pervasive
in India's rural communities today. Now, though, with the deployment of new government schemes and
programmes to address the difficulties of sanitary conditions for minimising water-borne infections such as typhoid,
diarrhoea, and other diseases, such as in the last few years, the number of cases of waterborne infections has
decreased dramatically. The results in Mizoram imply that Public Health Engineering Department which is the
government agency for providing water in urban area is better than tuikhurs (subsurface water); however, the
quality of water from both sources, which is used for drinking and domestic purposes, was determined to be more or
less within the tolerance levels. But in most rural places, groundwater quality was also found to be safe for human
consumption.

MATERIALS AND METHODS

A total of 10 natural springs within Phaileng ‘S’ village were selected for the study. In-situ assessment of the water
samples for pH were done using Apera Al311, Hofun portable tester was used for testing both TDS and E
Conductivity values of the water sources and the total hardness of the water sources were assessed using Accu Plus
Portable tester. For the other parameters, water samples of 1 L each were collected using Tarson bottles using the grab
sampling method as per the methods of [10] in the month of July, 2021. All the bottles were capped and sealed
tightly to avoid any leakage which could happen during transportation and the sample bottles were placed in PSM
Vaccine Carrier Ice boxes. The water samples were then analysed at the Mizoram State Referral Institute, Govt of
Mizoram (NABL Accredited Laboratory), Aizawl using BIS 10500:2012 standards Table.1.

RESULTS AND DISCUSSION

The pH of all the water samples collected from Phaileng ‘S’ are within the permissible limits as prescribed by BIS
10500:2012. This pH determines how acidic or basic the water is. Five water samples > 7 pH indicate basic water
sources and the other 5 water samples show acidic water amongst the water sources in their permissible limits. The
reason for their acidic nature could be due to burning of forest cover (jhumming) practises, which when they reached
the groundwater after water percolates in the groundwater, they tend to change the pH of water. The Turbidity of
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water indicates the presence of sediments suspended in the water, and all the water sources are having 1 NTU values
which are all within the desired limit for potable water. The physical parameter of E conductivity which measures
the amount of dissolved substances show that all the water sources have very less amount of impurities and they all
have values < 187 p/mhos/cm. The Total Dissolved Solids (TDS) could be organic, inorganic compounds or
concentration of any dissolved particle. The permissible limit of TDS is 500 mg/l and all the water samples show TDS
values < 78.0 mg/l. The alkalinity is an important chemical parameter for the water sources which is their capacity to
neutralize the acid present in water. All the water samples have Alkalinity values between 10.0-28.0 mg/l which are
all under the permissible limits as per BIS 10500:2012 standards and the reason for their low values can be attributed
to the fact that the study area is a rural area, so activities like urbanization like cement and construction materials
which can increase the alkalinity values don’t reach the groundwater and hence they are very low. The total
hardness values of the water samples are all well within the permissible limits. Since hardness of water could also be
defined by the presence of carbonate terrain and its local geology, there are no rocks which could influence the
hardness values since all the rocks are of arenaceous and argillaceous rocks, and this is why none of the samples
have total hardness values < 32.0 mg/l. Fluoride upto 1 mg/l is permissible in potable water in BIS 20100:2012
standards. Excessive exposure to fluoride > 1 mg/l in consumed water leads to dental and skeletal fluorosis. Frequent
exposure to Iron (Fe?) in potable water can promote bacteriological growth and increase the turbidity of water. The
troublesome chemicals like Iron (Fe) and Flouride (F) are totally absent in all the water samples. Faecal coliform gives
information on the presence of sewage wastes, pollutants and other bacteriological pollutants is an unhealthy
indicator in water sources. All the water sources also have no indication any biological constituents which are
reflected by the absence of Faecal coliform.

CONCLUSION

rom the assessment of all the physical-chemical parameters of water samples from the different natural springs in
Phaileng ‘S’ it has been found that all the water sources are well within the permissible limits of BIS 10500:2012
standards and can be consumed for domestic, agricultural, development and other purposes. It is recommended that
every household must have provisions for rainwater harvesting which is the purest form of water. Also more public
water storage tanks must be built for the dry seasons. To prevent any bacteriological contamination of the water
sources strict guidelines and laws must be adopted and enforced for judicial and sustainable use of water sources in
the village.
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Table 1: Results of Physico-Chemical and Bacteriological parameters of water samples analysed

Sample Turbidity | EConductivity | TDS | Alkalinity | CI Total Fe F Faecal
No pH NTU p/mhos/cm mg/I mg/I mg/l | Hardness | mg/l | mg/l | Coliform
@ 25.5°c mg/I (cfu)
1 6.4 1.0 110.9 65.8 26.0 10.0 16.0 NIL | NIL NIL
2 74 1.0 91.7 78.0 240 8.0 28.0 NIL | NIL NIL
3 7.5 1.0 87.3 77.0 24.0 6.0 28.0 NIL | NIL NIL
4 7.5 1.0 91.8 74.0 28.0 10.0 30.0 NIL | NIL NIL
5 7.6 1.0 102.2 77.0 24.0 6.0 28.0 NIL | NIL NIL
6 6.8 1.0 135.3 497 20.0 16.0 26.0 NIL | NIL NIL
7 5.8 1.0 187.0 244 140 140 32.0 NIL | NIL NIL
8 6.6 1.0 74.9 22.0 14.0 12.0 28.0 NIL | NIL NIL
9 7.6 1.0 1140 76.0 24.0 8.0 28.0 NIL | NIL NIL
10 6.9 1.0 101.3 38.6 10.0 17.0 32.0 NIL | NIL NIL
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Fig 1 Location of the study area

35337


http://www.tnsroindia.org.in

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

Vol.12 / Issue 69 / December / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

RESEARCH ARTICLE

Formulation of Nanogel Containing Garlic Extract for Treatment of Acne

Pawar Kirteebala* and M. V. Kumudhavalli?

1Assistant Professor, Department of Pharmaceutics, Ideal College of Pharmacy and Research, Kalyan,
Mumbai 421306, India.

2Professor, Dept. of Pharmaceutical Chemistry, Vinayaka Missions College of pharmacy, Salem, Tamil
Nadu, India.

Received: 30 Sep 2021 Revised: 16 Oct 2021 Accepted: 30 Oct 2021

*Address for Correspondence

Pawar Kirteebala

Assistant Professor,

Department of Pharmaceutics,

Ideal College of Pharmacy and Research,
Kalyan, Mumbai 421306, India

Email: Kirteepawarllll@gmail.com

@ @@@ This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License
EETEEE (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

The aim of present work was formulation and evaluation of topical nanogel containing garlic extract. The
topical nanogels of garlic extract were formulated for the treatment of acne. The preparation of garlic
powder was done by temperature controlled extraction process and powder obtained was light
yellowish colour. The identification of drug was done by using Thin Layer Chromatography. Nanogels
of garlic extract were formulated in water as a vehicle after evaporation of methanol. The drug-excipient
compatibility study using FT-IR spectra of drug, empty nanogel and final formulation was done and
from these spectra, it was concluded that the peaks of drug were remained intact indicating no chemical
interaction occurs between the ingredients. The nanogels of garlic extract were formulated by
emulsion/solvent evaporation method using Pluronic F127 and Polyethyleneimine polymer. The anti-
microbial study of was done by using agar well diffusion method using one of the acne inducing
bacteria Propioni bacterium acnes. The result obtained in the present study suggests that Nanogel
containing garlic extract has significant scope to develop a unique broad spectrum of anti-acne herbal
nanogel.

Keywords: Topical formulations, Propionibacterium acnes, Nanogel, Pluronic F127.

INTRODUCTION

Acne vulgaris is a common inflammatory disorder of the sebaceous glands characterized by the presence of
blackheads with papules, pustules and in more severe cases — cysts and scars. Although the actual cause is still
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unknown, many physicians believe acne is an infection. In particular Propionibacterium acnes and Staphylococcus
epidermidis [1,2] can infect tiny oil-secreting sebaceous glands found in large numbers on the face, upper back and
chest and they will accumulate and produce a secondary infection. This leads to a worsening of clinical
symptoms, making acne extremely difficult to treat. Unfortunately, many antibiotic treatments are unable to kill off
Propionibacterium acnes and Staphylococcus epidermidis infection, since the bacteria are drug resistant [3, 4]. Garlic
possesses a defence mechanism against attack from the soil-borne organisms. It has been found that invasion of
growing garlic cloves by fungi and other soil pathogens causes the alliin and allinase to react, rapidly
producing localized bursts of allicin which deactivates the invaders. This ability underlies the exceptional capacity
of allicin to Kkill unwanted organisms [3].

Among most of the topical formulations, Nanogels can deliver the active moiety in controlled and sustained
manner. Release of therapeutics can be regulated by crosslinking densities. Crude garlic extract cannot be applied
directly on skin due to its irritant nature & may sometimes produce burns on the applied area. Therefore slow
delivery of the extract can reduce the irritation & prolong the therapeutic action of garlic extract. Being cross-
linked structure, nanogels are not easily washed off the applied site, which also helps in maintaining the
prolonged action of therapy. Formed nanogel containing garlic extract was tested for the activity against
Propionibacterium acnes for its antiacne activity.

MATERIALS AND METHODS

PREPARATION OF GARLIC POWDER

Garlic used for the extraction of garlic powder was purchased from the local market. Rest of the materials for
synthesis of nanogels, and characterization, analysis, etc. were purchased from different vendors. Preparation of
garlic powder was done by temperature controlled extraction process as described by British Pharmacopoeia (2009)
[5] and from the book ‘Allicin — The Heart of Garlic’ by Peter Josling [6].

DETERMINATION OF ALLICIN CONCENTRATION IN GARLIC POWDER
High performance liquid chromatography (HPLC) was used for determination of allicin concentration in garlic
powder, according to the method given in British Pharmacopoeia (2009) [5].

PREPARATION OF DRUG-LOADED F127/PEI NANOGEL
Preparation of drug-loaded Pluronic F127/PEI nanogel was done as per the method given by Li et al. (2011) [8].

Preparation of CDI-activated Pluronic F127

A solution of Pluronic F127 (1.25 g, 0.1 mmol) in anhydrous THF (15 mL) was added drop-wise (during 2 hr.) to
an excess amount of CDI (0.81 g, 5 mmol) in THF (15 mL) at room temperature under nitrogen atmosphere. After the
addition, the mixture was kept stirring for an additional 6 hr. The solution was concentrated to a small volume
under vacuum and poured into ethyl ether (150 mL), and the precipitate was collected by filtration to get CDI-
activated Pluronic F127. This process was repeated three times to remove the unreacted CDI. The CDlI-activated
Pluronic F127 was obtained as white powder after drying under vacuum at room temperature for 12 hr.

Preparation of F127/PEI nanogel

The F127/PEI nanogel was prepared by an emulsification/solvent evaporation method. The activated Pluronic F127
was dissolved in chloroform and added drop- wise to an aqueous solution of PEI under stirring. The mixture was
sonicated for 3min and the organic solvent in the emulsion was removed by rotary vacuum evaporation at 50°C for
45 min. The remaining solution was centrifuged at 3000 rpm for 30 min to remove adhesive fragments. After
neutralizing with hydrochloric acid, the solution was dialyzed in a dialysis bag with 14,000 — 16,000 Da molecular
weight cut-off against water at pH 4.0. The purified nanogel samples were freeze dried to obtain F127/PEI nanogel.
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Drug loading

The drug and lyophilized empty nanogels were dissolved separately in mixture of methanol and water (1:1), and
then both were mixed and the solvent was subsequently removed by rotary vacuum evaporation. The resulting film
formed was further hydrated with a suitable amount of phosphate buffered saline pH 7.4.

SCREENING STUDIES OF PROCESS VARIABLES

The effects of following independent variables were studied by trial & error method (Table 1).

A. Concentration of Pluronic F127 (mg)

B. Concentration of Polyethylenimine (PEI) (mg)

The effects on the following dependent variables by the change in independent variable were studied by trial and
error method and the results of screening study were shown in Table 1

A. Particle size (nm)

B. Entrapment efficiency (%)

C. Cumulative drug release (%)

OPTIMIZATION
For the present work, factorial design was applied to obtain optimized formulation. The optimization was done by
using Design Expert software (v8.0.7.1)

32 FULL FACTORIAL DESIGN

In this experiment, the concentration of Pluronic F127 and concentration of PEI may have impact on the
quality of nanogel and hence were selected as independent variables. In this design (Table 2), two factors
were evaluated each at three level in such a way that low level was -1, medium level 0 and high level +1 (table 2).

Evaluation for optimization

Particle size

The droplet size of the nanogel loaded with garlic powder was measured by using Malvern zeta sizer according to
the method described by Singka et al. (2010) [10]. The nanogel (1-1.5 ml) was transferred to a disposable
polystyrene cuvette and the droplet size of the nanogel was determined at an angle of 90° at 25°C.

Drug entrapment efficiency

Measurement of drug entrapped into the prepared nanogel was done by the method described by Azadi et al.
(2012) [12]. To determine drug loaded amout, the nanogels were centrifuged at 12,000 rpm for 10 min. The
supernatant was analyzed by HPLC after suitable dilution and 20 pl injected. The % entrapment efficiency of
drug in nanogels was calculated

In-vitro release study

In vitro drug release study of prepared nanogels was performed according to the method given by Azadi et al.
(2012) [12] using Franz diffusion cell and dialysis membrane 50. The receptor compartment was filled with 25 ml
of phosphate buffered saline pH 7.4 diffusion media. The donor compartment was placed in such a way that it
just touches the diffusion medium in receptor compartment. The 5 ml nanogel was placed in the donor
compartment. The whole assembly was fixed on magnetic stirrer and the solution in the receptor compartment
was continuously stirred using magnetic beads to ensure uniform distribution of permeating solutes for later
sampling and the vessels were double-jacketed with water circulating between the jacket walls throughout the
study to maintain the temperature 37 + 0.5°C. 2 ml sample of the receptor fluid were withdrawn at predetermined
time intervals and replaced immediately with same volume of fresh diffusion media. The samples were analysed
for drug diffused from the membrane at 254 nm using HPLC.
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EVALUATION OF OPTIMIZED NANOGEL

pH
The pH of nanogel formulation was determined using digital pH meter as per the method described in Indian
Pharmacopoeia (2007) [9].

Viscosity
The viscosity of the prepared formulations was determined using Brookfield viscometer as the method described
by shah et al. (2012) [13]. The viscosity measurements were made in triplicate.

Particle size
The particle size of the optimized nanogel was measured as per the method described above.

Drug entrapment efficiency
Drug entrapment efficiency of optimized nanogel was measured as per the method described previously.

In-vitro release study
In vitro drug release study of optimized nanogel was performed as per the method described previously.

Ex-vivo skin permeation study

The skin permeation study was performed by using rat skin as per the method given by Singka et al. (2010) [15].
The diffusion area of franz diffusion cell was 1.51 cm? and had a receptor volume of 25 ml. The procedure of this
study was same as per in-vitro diffusion study as described above except that, instead of dialysis membrane the rat
skin was mounted on franz diffusion cell.

Anti-acne study

An agar well diffusion method was used for determination of antibacterial activity of optimized formulation against
one of the acne inducing bacteria Propionibacterium acnes according to the Sukatta et al. (2008) [15]. Bacteria were
suspended in sterile nutrient broth medium and incubated for 24hr. The suspension (100ul) was spread on surface of
nutrient agar in petri-dish. Wells were cut from the agar with sterile cork borer and formulation was delivered into
them. The inoculated plates of Propionibacterium acnes were incubated anaerobically at 37°C for 24hr. Antibacterial
activity was evaluated by measuring the diameter of inhibition zone of tested bacteria.

Stability study

The stability study of optimized formulation was performed as per the ICH guideline Q 1 C8., The optimized
formulation was kept for stability study at 40 + 2°C / 75% 5% RH (relative humidity) and for freezing
condition at 4 + 0.05°C as per ICH guideline for 1 month. After one month, the sample was observed for any
change in globule size and % entrapment efficiency.

PREPARATION OF DRUG-LOADED F127/PEI NANOGEL

Dose calculation

Marketed formulation contains 180 mg of allicin. So, from the calculation it was found that 3.82 g of garlic powder
used can provide 180 mg of allicin. The F127/PEI nanogel was prepared by an emulsification/solvent evaporation
method using different proportion of polymers as described by Li et al. (2011) [8]. The activated Pluronic F127 were
dissolved in chloroform and added drop-wise to an aqueous solution of PEI under stirring. After neutralizing with
hydrochloric acid empty nanogel samples were freeze dried. Then drug and lyophilized empty nanogels were
dissolved separately in mixture of methanol and water, mixed it and the organic solvent was subsequently
removed by rotary vacuum evaporation. The resulting film formed was further hydrated with a suitable amount of
phosphate buffered saline pH 7.4 to obtain yellowish liquid nanogel formulation.
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RESULTS OF PRELIMINARY SCREENING

Effect of polymer concentration

Preliminary screening was done by measuring effect of concentration of Pluronic F127 and concentration of
Polyethylenimine (PEI) on particle size and poly dispersity index (PDI) (Table 4). In preliminary batches, high
concentration of Pluronic F127 as compared to concentration of PEI gave small particles of nanogel. Concentration
Pluronic F127 gave small size nanogel up to the certain concentration and afterward increases the particle
size. The ratio of concentration of Pluronic and PEI as 1:1 gave acceptable particles of nanogel then higher and
lesser ratio.

Effect of stirring rate
There is no significant effect of stirring was observed on particle size of nanogel formulation (Table 5). At low and
higher speed of stirring, nearly same patrticle size of nanogel was observed.

OPTIMIZATION OF FORMULATION
On the basis of preliminary screening study, the following variables were selected.

Independent variables
1.Concentration of Pluronic F127 (X1) and

2.Concentration of PEI (X2)

Dependentvariables

1. Particle size (Y1)

2. % entrapment efficiency (Y2)

3. % cummulative drug release (% CDR) (Y3)

32 FULL FACTORIAL DESIGN

A 3 level 2 factors factorial design (3?) was employed to design sustained release nanogel formulation of garlic
powder. The design was employed to study the effect of independent variables, i.e. concentration of Pluronic
F127 (X1) and concentration of PEIl (X2) on dependent variables particle size (Y1), % entrapment efficiency

(Y2) and % CDR (cummulative percentage Drug Release) (Y3) (Fig 1) (Table 6).

Effect on % cumulative drug release

From the drug release of F1 to F9 formulations, it was found that all the formulation gave initial burst release of
drug in first half hours and afterward provides sustained release of drug from the formulation up to 10 hrs. All the
formulation were shown release of more than 80 % of drug in 10 hr. and more than 90 % of drug in 12 hr. (Table 7)

(Fig. 1).
CHARACTERIZATION OF OPTIMIZED NANOGEL FORMULATION (F2).

pH
The pH of optimized nanogel was determined using digital pH meter. The optimized formulation of nanogel
had pH 5.51 + 0.0152, which is similar to the pH of skini.e.,4-7.

Viscosity

The viscosity of optimized nanogel was determined using Brookfield viscometer. Using spindle no S63 at 100
rpm, the viscosity of optimized nanogel formulation was found to be 2.68 + 0.13. As the concentration of
polymer solution increases viscosity also increases.
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Particle size
The particle size of optimized nanogel was measured by using Malvern zeta sizer. Particle size of optimized
nanogel was found to be 81.97nm which is desired for the nanogel

Drug entrapment efficiency
Drug loaded amout of optimized nanogels was measured by HPLC after centrifugation at 12,000 rpm for 10
min. The % entrapped drug in optimized nanogel was found to be 76.67 %.

Ex-vivo skin permeation study

The skin permeation study was performed by using rat skin. Samples were withdrawn and analysed for drug
diffused through the skin at 254 nm using HPLC. From skin permeation study using rat skin it was found that the
optimized formulation of nanogel can pass through the skin and had a 90.58 % of drug release showing sustained
manner (Fig. 2) in 12 hrs. (Table 8).

In-vitro Drug Release profile

In-vitro drug release study of optimized nanogel was performed using franz diffusion cell. From the release study, it
was found that optimized nanogel shows initial burst release of drug in first half hours and afterward provides
sustained release of drug (Fig. 3). The optimized nanogel was shown release of more than 90 % (96.42 %) of
drugin 12 hr. (Table 15)

Anti-acne study

An agar well diffusion method was used for determination of antibacterial activity of optimized formulation
against one of the acne inducing bacteria Propionibacterium acnes. The three samples, distilled water (control),
garlic powder solution (standard) and garlic containing nanogel formulation (test) were used for this study (Fig. 4).
Anti-microbial study of optimized nanogel formulation and solution of garlic powder having 2 mm and 3 mm of
zone of inhibition, respectively. So, from the result of anti-microbial study it should be concluded that optimized
nanogel formulation having inhibitory effect on one of the acne inducing bacteria Propionibacterium acnes

Stability study of the optimized nanogel was performed as per ICH guideline. After 1 month of stability study
formulation was evaluated for its particle size and % entrapment efficiency. From the results it was found that
formulation was shown increase in particle size and decrease in % Entrapment efficiency at refrigeration
condition (4 +0.05 °C) (Table 9). While formulation stored at 40 + 2°C/75% + 5% RH (relative humidity) was being
precipitated and degraded. So, it was concluded that optimized nanogel formulation was stable at refrigeration
condition and unstable at room temperature [18].

CONCLUSIONS

In conclusion, this research suggests that garlic extract have potential against acne causing bacteria and hence they
can be used in topical anti-acne preparations and may address the antibiotic resistance of the bacteria. The optimized
nanogel formulation of garlic extract seems to be a sustained and controlled release dosage form. The pH of
optimized formulation was suitable for the skin and can be applied topically. Anti-microbial study was shown that
garlic extract nanogel having good inhibitory effect on acne inducing bacteria Propionibacterium acnes. The skin
irritation study was shown that the nanogel of garlic extract having no irritant effect of garlic after incorporation in
the nanogel formulation. The stability study of optimized formulation was shown that the nanogel having good
stability at refrigeration condition but unstable at room temperature. Further research on the bioactivity of optimized
nanogel containing garlic extract is planned in future work as there is a need for new therapeutics for P. acnes
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Table 1. Optimization of polymer concentration

Sr. no. Concentration of Pluronic F127 Concentration of PEI Ratio of PF127/PEI
1 200 50 4:1
2 300 100 31
3 200 100 2:1
4 100 100 11
5 100 200 12
6 100 300 1:3
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Coded value Actual values Coded values Actual values
Baten X1 Pluronic F127 (mg) X2 PEI (mg)
F1 -1 100 -1 100
F2 0 200 -1 100
F3 +1 300 -1 100
F4 -1 100 0 200
F5 0 200 0 200
F6 +1 300 0 200
F7 -1 100 +1 300
F8 0 200 +1 300
F9 +1 300 +1 300
Table No 3: Formulation Table
Batch Drug (9) P?S;)c:::t;altzlg rzr:;) Concent(r::éc))n of PEI Water (ml) | Chloroform (ml)
F1 3.82 100 100 20 2
F2 3.82 200 100 20 2
F3 3.82 300 100 20 2
F4 3.82 100 200 20 2
F5 3.82 200 200 20 2
F6 3.82 300 200 20 2
F7 3.82 100 300 20 2
F8 3.82 200 300 20 2
F9 3.82 300 300 20 2
Table no 4: Effect of polymer concentration on particle size
St no. Conce_ntration of Concentration Ratio of I.Darticle DI
Pluronic F127 (mg) of PEI (mg) PF127/PEI size (nm)
1 200 50 4:1 166 1
2 300 100 311 32.68 0.691
3 200 100 2:1 49.39 0.777
4 100 100 11 1415 0461
5 100 200 1:2 755 0.258
Table: 5 screening of stirring rate
Batch code | Stirring rate (rpm) | Particle size(nm)
Al 1000 49.39
A2 2000 48.75
A3 3000 48.26
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Actual Value Responses
Factor 1
0, 0,
Sr. Batch conc of Particle o oo
No. Code Pluronic Factor 2 conc Size (Y1) Entrapment cummulative
F127 (mg) of PEI (mg) (X2) Efficiency (Y2) | drugrelease (Y3)
o) ) (%) (%) (12 hr)
1 F1 100 100 131.8 70.83 95.58
2 F2 200 100 81.97 76.67 96.42
3 F3 300 100 56.18 46.38 95.84
4 F4 100 200 714.6 48.81 93.28
5 F5 200 200 711.6 67.78 94.68
6 F6 300 200 520.2 46.15 94.06
7 F7 100 300 3313 45.07 93.24
8 F8 200 300 2904 68.42 95.21
9 F9 300 300 1441 58.4 95.73
Table: 7 In-vitro drug release profile of nanogel formulations of batches F1- F9
% CDR
Time (hr.) 05 1 2 3 4 6 8 10 12
F1 12.04 27.06 52.05 61.97 69.22 80.21 89.04 93.01 95.58
F2 10.54 16.13 241 32.19 39.19 53.53 68.17 82.4 96.42
F3 12.45 19.24 28.44 3747 45.22 58.81 72.84 85.46 95.84
F4 13.38 255 38.08 47.77 55.69 65.52 76.41 85.25 93.28
F5 14.26 29.31 55.76 65.63 70.34 81.39 90.71 92.78 94.68
F6 10.56 22.16 34.65 42.58 49.74 60.82 732 84.5 94.06
F7 11.44 28.33 48.22 58.33 65.89 74.03 83.76 88.4 9361
F8 12.26 27.75 46.01 56.15 60.95 69.54 78.49 85.3 95.21
F9 11.32 26.76 53.85 61.32 68.21 78.25 88.55 93.67 95.73

=

R
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Table: 8 Ex-vivo skin permeation profile of optimized nanogel formulation

Time (hr.) 05 1 2 3

%CDR 7.03 13.12 21.66

29.02

35.63 47.18 61.03 75.97 90.58

Table 9: Data of Stability study of optimized batch F2 at 4 + 0.05°C

Parameter Time Before stability After stability
Particle size 1 month 81.97 96.23
% Entrapment efficiency 1 month 76.67 % 7244 %
120 . . ; “ CDE F1 Ex vivo skin permeation profile
Diffusion Profile of Batch F1-—, .oz 100
—®~ % (DR F3 o0
—* % CDR F4 80
~——2,CDR F5 i
—+— % CDR Fo =
—— 9, CDR F7 i ig
+— % CDE.F8 30
— % CDR F9 2
10
0
B 0 5 10 13
o > L Time (hr.)
Time hr.)

Figure: 1 Comparative In-vitro drug release
profile of nanogel formulations of batches F1-
F9

Drug release profile of optimized
nanogel
12
100
80
=
8 60
=
40
20
0
0 3 10 135
Time hr.)

Figure 3: Drug release profile of optimized nanogel

Figure: 2 Ex-vivo skin permeation profile of
optimized nanogel formulation

C:nozopeof |
inhibition

Ts: 2 mm of inhibition | T 3mm of inhibition

Figure 4: Zone of inhibition of control (C), solution of
garlic extract (T1) and optimized nanogel (T3)
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ABSTRACT

Healthcare is that the most prominent field suitable for the applications of machine learning and massive
data on health care data. The implementations of health care with big data and machine learning is
increased with the client health requirements. The electronic health record applications are being
increased during this current situation, which is required to be focused on utilizing the information
generated by those applications. there's an oversized volume of information in health care that's
associated with different health care domains especially neuro and cardiac. These data need a special
focus and therefore the architectures currently that specialize in these domains needs to implement the
most recent technologies to predict some patterns. during this article, the implementation of various
health care architecture is focussed, which uses live data gathered from different sources over the world.
during this article, machine learning approaches and therefore the big data framework are combined to
style a prediction model and data handling techniques

Keywords: Administration, Healthcare, Machine learning, Artificial intelligence, Block Chain.

INTRODUCTION

Atrtificial intelligence is becoming increasingly useful for doctors, nurses, radiologists, researchers, pharmacists,
emergency medical service, and plenty of other healthcare professionals. This paper proposes the creation of a wise
healthcare system using computer science as a way of efficiently solving challenges within the healthcare industry
and as a tool for optimizing patient care plans. The proposed Al-assisted system shows that it can support a patient
who is admitted to the hospital through emergency medical services, easily process the patient’s data, and offer early
detection of significant diseases. It can automatically recognize the complicated patterns which are obtained from
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radiologists, can analyze complete human molecular data and genetics within the clinic, and might support doctors
by producing Al-generated radiologist reports, clinical laboratory reports, and plenty of other decision-support tools.
The proposed architecture can easily handle diverse and sophisticated Healthcare problems and may be utilized by
any modern hospital to avoid wasting time and money. This Work also shows the recent development of Al
applications in healthcare, which can be utilized in the proposed architecture.

Literature Survey

Internet of Things (I0T) could be a revolutionary communication paradigm which plays a necessary role within the
field of remote monitoring and control operations. This paper proposed the overview of IoT based remote
monitoring and control systems which potentially solve societal issues within the field of healthcare, environment,
home automation, transportation, military, agriculture, solid waste management, smart metering, surveillance,
consumer asset tracking, smart grid, vehicular communication system and pilgrims monitoring. Internet of Things
(IoT) plays a significant role within the field of healthcare. The event of smart sensors, smart devices, advanced
lightweight communication protocols made the likelihood of interconnecting medical things to watch biomedical
signals and diagnose the diseases of patients without human intervention and termed as Internet of Medical Things
(loMT). This paper portrays an summary of Internet of Medical Things based remote healthcare, tracking ingestible
sensors, mobile health, smart hospitals, enhanced chronic Disease treatment.

PROPOSED METHODOLOGY

The Internet of Intelligent Things (IolT) communication environment is utilized in various kinds of applications (for
example, intelligent battle fields, smart healthcare systems, the commercial internet, home automation, and plenty of
more). Communications that happen in such environments can have differing types of security and privacy issues,
which might be resolved through the employment of blockchain. During this paper, we propose a tutorial that aims
in designing a generalized blockchain-based secure authentication key management scheme for the lolT
environment. Moreover, some issues with using blockchain for a communication environment are discussed as
future research directions. the small print of various kinds of blockchain also are provided. a number of the widely-
accepted consensus algorithms are then discussed. Next, we discuss differing kinds of applications in blockchain-
based lolT communication environments. The small print of the associated system models are provided, such as, the
network and attack models for the blockchain-based IolT communication environment, which are helpful in
designing a security protocol for such an environment. A practical demonstration of the proposed generalized
scheme is provided so as to live the impact of the scheme on the performance of the essential parameters. Finally, a
number of the long run research challenges within the blockchain-based IolT communication environment are
highlighted, which can even be helpful to the researchers.

Future Work

Treatment as of both regular and emergency can be provided through Cloud-based services to the patient’s located
in remote areas. The use of 5G mobile communication technologies has increased the servicing of healthcare provider
to remote patients with the help of Internet of things connected with sensors for monitoring blood sugar level, ECG
(Electrocardiogram), thyroid level, blood pressure, cholesterol level. Larger volume of data is processed through
internet with minimum delay at regular intervals regarding the critical patients in remote or in urban. Hence
centralization of health monitoring for various people at variety of places is quite possible.

CONCLUSION

Internet of things has made tremendous jobs in the healthcare industries that have faced with several issues in
regulating treating methods and provision of treatment advices to patient either in critical care or regular. Deep
learning techniques have made a remarkable imprint in identifying the patient condition and treatment application.
Advancement in the technology has increased the life time of each person by identifying and treating health
activities.
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ABSTRACT

A good server and a reliable switch are main requirements for the smooth functioning of a standby
system. In this paper, a probabilistic model is developed for a cold standby system with the possibility of
standby failure, a random switch and arrival time of the server. The system analysis is done using semi-
Markov process and regenerative point technique. In order to show the practical importance of
theoretical results drawn and for the wider applicability of the model, particular cases are discussed for
Weibull distribution with fixed shape parameters and different scale parameters and results are
concluded in tabular form.

Mathematics Subject Classification 2020: 60K20

Keywords: Random switch, Arrival time, Semi-Markov process, Regenerative point technique, Weibull
distribution.

INTRODUCTION

The cold standby is a common redundancy technique which is widely used because of its proven results in
improving system reliability and availability. There is extensive literature concerning the standby systems. Many of
the researchers have studied standby systems by incorporating various concepts (Gupta and Goel, 1989; Goel et al.,
1995; Bhardwaj and Malik, 2010; Jia et al., 2016). A cold standby system generally assumes that the standby unit
never fails in the standby mode but the possibility of its failure is realistic due to impact of various environmental
factors like rust, excess moisture etc. or may be some other factors such as lack of oiling, proper maintenance etc.
This genuine cause was initially underlined by (Osaki and Nakagawa,1971). Later on, Bhardwaj et al., 2017, carried
out research work on cold standby failure with non-instantaneous replacement of a failed component. It is evident
that to yield desirable results from a cold standby redundancy technique, importance should be given to how swiftly
a standby unit is turned on for operation. This is possible only if we have a reliable switch and a quick server which
is expected to do his task swiftly to avoid any hassle in the smooth functioning of the system. If a server is not
present in the system at the time of need, then system rectification is not possible. The issue concerning delayed
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repair is discussed by Bhardwaj and Singh, 2015.Further, Kuo and Ke, 2016 compared the availability of three
repairable systems with the unreliable server.

The wider applicability of Weibull distribution to handle various failure modes is the reason to do system analysis
using this distribution. A connected study is presented by Gupta et al., 2013 but needs further exploration under the
view of mixed parametric assumptions. From the above discussion it is clear that a cold standby system with reliable
switching devices accompanied by a quick server are central elements to keep a system running smoothly for a
desired time. The server plays an important role for the long-run reliability of a system as he is responsible for
restoring a system to an operative state again. But sometimes the server is not available with the system all the time
because of his preoccupation in some other high priority tasks. This leads to a delay in his arrival which eventually
leads to an increase in downtime of the system. This may lead to serious concerns. To by-pass these consequences we
have combined cold standby failure and switch failure which undergoes rectification after failure along with arrival
time of server and tried to model a system which would give us high MTSF and hence the reliability. In this study,
the system starts with two identical units. The working unit after failure goes for immediate repair. The standby is
taken for inspection for repair/replacement. The function of switch is to turn the standby on after failure of working
unit. At this time it may or may not be functional. The server takes some time to initiate rectification task. The system
analysis is done using semi-Markov process and regenerative point technique. In order to show the practical
importance of theoretical results drawn and for the wider applicability of the model, particular cases are discussed
for Weibull distribution with fixed shape parameters and different scale parameters and results are concluded in
tabular form.

States of System
The following are possible transition states of the system model:

Regenerative states

SOZ(O,C$, Slz(er’ ) 82:(F

wr!

CSnso’Swr)l 83: (O’ I:wi)l S4Z(F

ur?

)1 Se= (O’ Fui)
Non-Regenerative states

S :(FWR’CSNSO'Sur)v S :(FWR’ Fwi’S\NR)v S :(FWR’ Fwi’SUR)v S :(FWR’ er),
Su :(er’FWI ) Sp :(er’Fw)v Sia :(FWR’Fui)v S = (FWR’FWI’Sur)v

Sis :(Fur’FWR)v S :(Fur’FWI)

Notations and Symbols

E The set of regenerative states
(@) The unit is operative and in normal mode
CS The unit s in cold-standby
Cold-standby not switched on
CSiso
CS\I Continuously in cold-standby from previous state
SC
p / q Probability that switch is working/failed
a/b Probability that repair/ replacement is feasible after inspection
F./F Failed unit under inspection /under inspection continuously from previous state
ui’ P Ul
Failed unit waiting for inspection / waiting for inspection continuously from previous state
F.i/Fu
wi
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|:ur / FUR Failed unit under repair / under repair continuously from previous state
F |E Failed unit waiting for repair / waiting for repair continuously from previous state
wr WR
S /S Failed switch under repair / under repair continuously from previous state
ur UR
S /S\N Failed switch under repair / under repair continuously from previous state
r R
zZ(t) /1 Z(t) pdf/ cdf of failure time of unit
g(t)/G(t) pdf / cdf of inspection time upon cold standby failure
f(t)/F(t) pdf / cdf of repair time of unit
h(t)/ H(t) pdf/ cdf of repair time of switch
s(t)/S(t) pdf/ cdf of failure time of cold standby unit (max. redundancy time)
w(t) /W (t) pdf/ cdf of arrival time of server
Qjj )/ Qii (t) pdf/ cdf of direct transition time from regenerative state S i to regenerative state S ; or

failed state S i without visiting any other regenerative state in (0, t]
ij i (t)y/ Qii-kf (t) pdf/cdf of first passage time from regenerative state S j to regenerative state

S ; orfailed state S, visiting state Sk , Sr once in (O,t]

H; (t) Probability that the system up initially in state Si eEis up at time t without visiting to any
regenerative state
[s1/[c] Symbol for Laplace-Stietjes convolution/Laplace convolution

Model Development

State Transition Diagram

By taking into account all possible transitions and the re-generative points, a systematic state transition diagram is
constructed (Figure 1) where the solid dots represent the regenerative points (where system restarts itself
probabilistically) for various states of the model.

Probabilities
Simple probabilistic considerations yield the following expressions for the non-zero elements

p,=Q, ()= [ a, (1)t =3, (0)
po= [ P2S(E)dt, o= [ az(®)S(H)dL, pos= [ SOZ(tt, py= [ WOZ(t), po= [ W (),
pas= [, WEOS(Ht, par= [ SEOW(HME, pa= [ WOZ(tt, pay= [ 2(OW(tt,
pi= | FOZOL pys=[ ZOF ()L, pgo=[ bMZ (Mt ps,= | ag(t)Zat,
Ps o= | 2OGE)AL, pe=[ hOSOAt, pes= [ SOH AL, prye= [ wt)dt, o= h(t)dt,
Poss= | WL, Pyo,= [ F O, puiy= [ WOL, pyp,= [ DOt pyys= [ ag(t)elt.
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Pise= [ DYMAL. piyse= [ BOMAL, Prose=[ ML, Py = [ f O, pies= [ f Ot
Prag1s= ProlClPo1s[ClPisar Poas= Pas[ClPssr Passs16= PoslClPealClPs16[CI Psgs
P2571416= Par[ClP71a[ClPLa16[ClPiss. P3arras™ PaaalClPi1aalCIP1s 4,

P34111315= P31a[ClP111a[ClP1ass[ClPiss.  Psa12= Ps1olClPi2as Psa1215= P12l ClP1o1s[ClPys 4

It can be easily verified that
PortPootPos = Py + Prg = Py + Py = Pas + p3 1= Pyt p4 10 = Pso T Pss + p5 12 = Pea 1 Pgg

- p7 14 p8 16 — p9 15 plO 4 p1l13 p12 4 + p12 15 p13 4 + p13 15 p14 16 — p15 4 p16,5 :

Mean Sojourn Times
The unconditional mean time taken by the system to transit to any regenerative state S i when it (time) is counted

from an epoch of entrance into that state S i isgiven by

= [ td{Q, ®} =-a; (0)
And the mean sojourn time in the state Si is given by

= E(t) = j: P(T >t)dt

Where T denotes the time to system failure.
The General mean sojourn times are as

po= [ ZOS ML, p= [ WOZ O, 1= [ WOSOL, = [ ZOW O, 1= [ ZOF t)ct,
us= |, GOZ M, = [T SOHODM, 1= p =y = [ WO, == [ H(D),

Hio=His=Hig= J.o F(t)dt, Hp=Hq3= J.o G(t)dt, :Ul =My, +My 4915 ,U‘z =M, 46 T My56816 7 Ma5714160

My =Mag + My 40113+ M3 41113150 By =Myg + My 410y Hs = Mgy + Mg, + 1M 4 15,+Mg 4155, Further
Z m; = K
i

Reliability and Mean Time to System Failure (MTSF)
Let ([), (t) be the cdf of the first passage time from regenerative state Si to a failed state, regarding the failed state

as an absorbing state, we have the following recursive relations for @ (t):
(1) = Qu, (1) [ (1) +Qyp (1) + Qe (V) [SIs (V)
¢ (1) =Q, (O [sl4, (1) +Q,(t)
¢3 (t) = Q35 (t) [3]¢5 (t) + Q3,11(t)
¢, (1) = Quo (D[S (1) + Qy 10(t)
s (t) = Qg (1) [S1h, (1) + Qs () [S1, (1) + Q5 1, (1) )

IEIEQEI

S
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Taking LST of above relations (1) and solving for qz;,(S) , we get
7 (9) = Q)+ Qu(5)Qusp )1+ Qup(8) + Qus(MQua (8) + Qs (HQun (1w (8) + Qs o ()]
’ 1- Q01(S)Q14 (S)Q4o (S) - Q03 (S)Qgs (s){Q4o (S)Q54 (S) + Qso (S)}

The mean time to system failure (MTSF) is given by
MTSE = lim 1-¢4(s) _ Mot Poith + Poshts +{ P01 Pus + Pos Pas Pss 3ty + Pos Pasis @

-0 S 1~ Pos Pua Pao = Poz Pas{Pao Pss + Psod
The reliability of system model can be obtained as follows
1-4,(s
R(t) = L‘{L()} @3)
S

Numerical Analysis
Particular case is considered for Weibull distribution with common shape parameter and different scale parameters
as follows:

2(t) = art™ expéat”), g(t) = A1 expEAt”),
f(t) =Bt expEA"), h(t) =yt expEt”),
s(t) = it expEpt”), wWit) = 511" expfa”)

Wheret >0 and a,A,8,7,1,8,1 >0
For the particular case of Weibull distribution we obtained the expression for mean time to system failure.
MTSF= N, /D, .
FE“ G+ @)@+ P+ @)y +{pa+ pHa+ )" {lo+ B)A+a)}' +{pas
(o + 2) + oA + )+ )G + Q)Y + us{(a + )G +a)} @+ )
{(a+u)a+B)A+a)s +a)}

D. - (o0 + u)(a + BYA +a)a+38)— paPd (a + A) — us{pA + abA})

L (@ + u)(a + B)a + A)a + 5) '

The system reliability in terms of MTSF is investigated by assigning some values to different parameters i.e.

Where Nl =

(=0.6,y=0.7,A=0.3,u=0.01,p=0.4,q=0.6,a=0.3 and b=0.7.The behaviour of MTSF w.r.t the arrival rate of server and varied
values of shape parameter are shown in tables 1, 2 and 3. All of the three tables show a declining trend of MTSF, as
the failure rate of the unit («) increases. We also observed that MTSF start increasing as we increase the arrival rate of
server O from 0.12 to 0.3. These tables illustrate that as shape parameter (1)) increases the MTSF declines because the

shape parameter of a Weibull distribution represents the various phases in the lifecycle of a system.

So it is evident that when the system is new it has the maximum MTSF and slowly and gradually when the system
ages, MTSF decreases which result in the decline in the reliability. The present investigation recommends that there
is a crucial need of quick server who performs all restoration tasks swiftly and effectively and contributes towards
high reliability due to reduction in downtime.
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Figure 1: State transition diagram
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ABSTRACT

A hip fracture happens when the upper part of the thighbone (femur) breaks. The injury usually results
from a fall or car accident. Hip fractures are more common in older people because bones weaken and
become more brittle with age. Most hip fractures cause severe pain and require surgery immediately.
Some people need a total hip replacement after a hip fracture. Physical therapy (PT) can improve the
outlook for people with hip fractures.

Keywords: Operative management, Rehabilitation, Patients, Sensors

INTRODUCTION

Fractures of the hip are common. In the United States, more than 3k people fracture a hip every year. Risk factors for
a hip fracture include: Age: Hip fractures are more common in people over 65. With age, bones break down, weaken
and become more brittle. Older people are more likely to have problems with movement and balance, which can
lead to a fall. Gender: Almost 1 to 45% of hip fractures happen to older women. Women lose bone mass after
menopause. Weak bones are more likely to break. Lifestyle: People who live a sedentary lifestyle (don’t get much
exercise) are more likely to fracture a hip. Drinking too much alcohol can also weaken bones and increase your
fracture risk. Medications: Some medications increase the risk of falls. Drugs that cause drowsiness or a drop in
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blood pressure can cause you to lose your balance. Talk to your provider about taking these medications safely.
Osteoporosis: This disease causes bones to become weak and porous, increasing the risk of fracture. Women are four
times more likely to have osteoporosis than men.

Symptoms of a hip fracture

Symptoms of a hip fracture typically come on suddenly. But they can appear gradually and worsen with time. Signs
of a hip fracture include: Pain: Usually, hip pain is severe and sharp. But it can also be mild or achy. Most people feel
pain in the thigh, outer hip, pelvis and groin area. Pain may radiate down your buttock to your leg (sciatica). You
may also feel pain in your knee. Limited mobility: Most people with a hip fracture can’t stand or walk. Sometimes, it
may be possible to walk, but it's extremely painful to put weight on the leg. Physical changes: You may have a bruise
on your hip. One of your legs may appear shorter than the other. The hip might look like it’s out of position, twisted
or rotated.

Post operative recovery

Despite improvements in outcomes in recent years, hip fracture surgery remains high risk.1 This raises the question
of whether patients with hip fracture should receive high dependency care after surgery, as would now routinely be
the case for patients with a similar predicted mortality risk after emergency abdominal surgery. Adopting this
approach on a universal basis would require resources that, at present, are unavailable in many healthcare systems.
Other drawbacks include environmental factors in the critical care unit (e.g. monitors, alarms and frequent night-
time interruptions), which may make delirium more likely in susceptible patients. We therefore suggest that
postoperative critical care should be considered case-by-case for the management of specific reversible conditions,
after risk assessment and in consultation with the multidisciplinary team. It is very important to provide a structured
postoperative management pathway, aiming for early remobilisation, rehabilitation and maintenance of the patient’s
prior cognitive function. This approach is probably more important than providing postoperative critical care. The
early involvement of orthogeriatricians, occupational therapists and physiotherapists is important, and postoperative
screening for delirium as specified in the English BPT facilitates the early management of cognitive problems.
Anaesthetists should be mindful of enabling postoperative recovery through their anaesthetic technique. To this end,
there is an argument for providing anaesthesia in a consistent way on an institutional basis, so that those involved in
recovery and rehabilitation after hip fracture are better able to anticipate patients’ postoperative needs.

Although external fixation is being widely used by orthopaedic surgeons in the treatment of bone fractures, the
surgical procedure and recovery are still followed by a number of possible complications which can significantly
decrease the treatment’s efficiency (cost) and effectiveness (optimal healing). Inability of the physician to have
continuous insight into different data, fracture healing process, patient’s behaviour and environmental factors could
be considered as a reason for these complications. In this paper, we propose the improvement of a fixation device
design, which implements paradigms of aware, sensing, smart and active devices and thus, enables real-time
monitoring of bone fracture healing. Such a design is considered as 10T gateway, capable to classify occurrences of
events and milestones in patient recovery process, based on the data from different sensors, and report those to the
specialists or related Healthcare Information System. The design is implemented in the example of classifying
patient’s compliance to the prescribed behaviour in the postoperative treatment of bone fractures.

Besides industrial ones, 10T technologies are today increasingly used to address some of the major societal problems,
in the domains of environment, healthcare and others. 10T technologies facilitate event detection, trend identification,
data tracking and other functions. They enrich the principles of automatic sensing and control with continuous
accessibility. Exactly that is one of the vital requirements for a remote healthcare. Real-time patient monitoring
systems help to improve the diagnostics (based on data collected in real life situations, in a relevant time range), to
identify clinical emergency and to monitor the therapeutic process. They are especially important in cases when
patients are monitored and even treated remotely, such as in a homecare or small rural medical units [1]. Many
different signals of physiological origin can be tracked: pulse oximetry, respiration rate, temperature, heart rate,
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heart rate variability, arterial blood pressure, skin temperature, skin conductance, blood alcohol concentration, and
others [1]. They can be combined with environmental (air temperature, humidity, atmospheric pressure) and location
data to feed the processing algorithms which can infer the features indicative to a person health status.

This data, in raw, condensed or processed form can be accessed by the physician on demand. To a certain extent,
such insight can reduce the need for periodical outpatient controls. Obviously, this can positively affect the cost of
the healthcare and even reduce possible inconveniences for the patient. Furthermore, 10T device can be used as a
closed-loop control system [3][4]; namely, in addition to sensors and transmitters, it can host actuators, which can be
used to further decrease the cost of the therapy process. Various types of actuators can be added to 10T device, or act
as independent units, namely device triggers, alarms, pacemakers, drug dispensers, insulin pumps, etc. This paper
explores the use of 10T technologies in the field of orthopaedics. Motivation was related to resolving some issues of
using external orthopedic fixation devices for healing bone injuries and in leg extension treatment [6]. More
specifically, 10T paradigm is used to design the system which would reduce the risks and associated costs of
homecare recovery of the patients with bone fractures, by facilitating real-time monitoring of relevant data and
classification of healing progress milestone and disturbance events. Some external fixation device are simple
mechanical structures, consisting of a rod (often of variable length) with other attached components, which is
mounted on the parts of the fractured bone, by using two or more pins (see Figure 1). Rod is aimed to hold parts of
the fractured bone and, before formation of callus (first formation of the new, soft bone tissue) at the fracture gap
between bone fragments, the rod is receiving full load resulting from body weight. In time, newly formed bone
tissue will reach the mechanical properties of the healthy bone and it will be able to take over the load back from the
fixation device rod. At that time, the fixation device is being removed from the patient. Besides fracture healing, the
similar treatment is used in the leg extension procedures.

Main condition for realizing current requirements for effective, efficient, customized healthcare is to achieve access to
vast data about the patient’s pre-conditions, current health status, as well as his/her environment. Such access,
combined with advanced data interpretation algorithms, facilitates accurate diagnoses and real-time decisions in
treatment fine tuning and customization. The example of ASSA orthopaedic fixation device aims at demonstrating
how the above can be achieved by using 10T technologies and approaches. In this paper, we have shown how the
device makes possible to make real-time observations on behaviour of the patient with fractured tibia in a homecare.

Those observations can be easily used to: Alert the patient on the activities of high risk, namely intentional or
incidental running, stairs climbing. Advise the patient on adjusting the prescribed behaviour or exercises, for
example, increase or decrease load of the fractured leg during the walk or stand with crutches. Determine the cause
of the mechanical issues in fixation device after their occurrences. The realization of above would surely have an
impact to the treatment process, first of all by reducing the incidence of the complications occurrences. More
important, realization of other functionalities would make the treatment more effective and efficient by enabling
better treatment planning, fully based on actual healing progress data. Part of this work aimed at developing activity
recognition methodology (including the segmentation method, algorithm and features’ selection) for a single
accelerometer placed on a calf position. The work will be extended in the future to recognize other types of activities
(combined with the load sensor data), namely the other specific exercises typically prescribed to the patients with
externally fixated tibia. Additional efforts will be put to increase the accuracy of the individual activities’ recognition,
by introducing new features or by using new features’ combinations. The next step will be to design and develop an
integrated solution, namely a prototype of the ASSA device, including also interoperable 10T platform. Some initial
steps have been already made in this direction [30]. Finally, other capabilities of the ASSA device will be addressed.
The potential for reuse of the reported research results is significant. The proposed architecture, with different
sensing capabilities can be applied in a wide range of Ambient Assisted Living (AAL) platforms [32], which address
the health care of aging and/or incapacitated individuals in a home care. The implemented system can be replicated
in different data feature extraction and classification cases, such as monitoring of different cardiac diseases, based on
electrocardiogram (ECG) data [33].
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Post Operative Physiotherapy

It is essential to retrain muscles and often very specific strengthening is needed to achieve a full recovery after a

surgery. Common Surgeries requiring Post-Operative Physiotherapy Care are:

e Joint replacement: Knee replacement (TKR, PKR), Hip replacement surgeries (THR)

e Shoulder: Shoulder Reconstruction, Shoulder Stabilisation, Rotator Cuff Repair, Acromioplasty, Manipulation,
Capsulotomy, Fracture

e Spine (Neck & Back): Discectomy, Micro-discectomy, Laminectomy, Spinal Fusion/Stabilisation

e Elbow: Tennis Elbow Release, Golfers Elbow Release, Fracture

e Wrist & Hand: Carpal Tunnel Release, Fracture, Tendon Repairs

e Knee: ACL and Ligament Reconstruction, Arthroscope, Meniscal Repairs, Chondroplasty, Lateral Release, Patella
Tendon Transfer, Fracture apart from TKR

e Calf: Achilles Tendon Repairs, Fasciotomy

e Ankle & Foot: Ankle Reconstruction, Ligament Repairs, Arthroscope, Fracture, Spur Removal, Bunionectomy

Rehabilitation Pathway Category of care

Frailty Undertake frailty assessment, instigate interventions as appropriate, involve patient in establishing goals to
maximise function and achieve safe discharge. Activities of daily living Ensure progression in recovery of pre-
fracture level of independence, aiming for further improvement depending on tolerance Assess need for aids and
develop strategies to improve independence Demonstrate safe transfer using aids and equipment as appropriate
Ensure there is adequate support in the home environment in terms of assistance from a caregiver or service
Recommend the family consider a medical alert system if available and appropriate Bathing and grooming: Encourage
and support independence, bathing and grooming out of bed with assistance if necessary Dressing: Support getting
out of bed and dressed daily, using dressing aids as necessary Toileting: Encourage regular toileting to promote
continence, toileting should be in the bathroom, not using bedpans or urinals Eating: A high protein/calorie diet
should be continued and meals taken in a chair or dining room. An oral nutritional supplement should be
considered Support for activities of daily living should be provided after discharge. Appropriate home equipment
should be provided (mobility aid, raised toilet seat and toilet surround and other items as required).Mobility
Consider conducting an assessment of mobility/activities of daily living to enable monitoring of recovery of mobility
(e.g. the Timed Up and Go test, Barthel Index of Activities of Daily Living) Exercise incorporating strengthening,
balance and functional components should be continued after discharge Walking with or without an aid for at least
50-100 m should be undertaken at least three times daily, or as appropriate depending on pre-fracture mobility
Capacity to walk the distance required to attend meals in the home setting should be demonstrated Ensure ability to
manage stairs if necessary and to mobilise safely outside the home in all weather conditions, uneven surfaces, curbs,
etc. Arrange further mobility training after hospital discharge. Medications A review of all medications should have
been undertaken on admission, polypharmacy should be addressed Use of sedatives and antipsychotics should be
minimised or ceased and doses should be regularly reviewed Medication should be adequate for pain control to
enable optimal independence in activities of daily living

Cognitive and mental status

loT-based Strategies to prevent and treat delirium should be continued, including ensuring appropriate use of vision
and hearing aids, fluid enhancement, orientation, optimising mobility and non-pharmacological sleep supporting
strategies. Behaviour monitoring should be undertaken if necessary Activity should be encouraged for those with
dementia or depression, in terms of ambulation, exercise and social participation Caregivers should be provided
with support and access to community Prevention of further falls/ fractures resources as appropriate Pos
Osteoporosis management should be considered if this hasn’t already occurred and continued post-discharge Fall
prevention strategies should be instigated and the use of hip protectors. The goal of rehabilitation is to achieve the
maximum potential for function and normal activities. It consists of a procedure in which the patient improves the
mobility progressively and increases the strength of the joint or muscle affected. Therapeutic robotics seems to
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accelerate the rehabilitation process due to its accuracy. Thus, we have considered the design of a prototype
controlled by the computer for the rehabilitation of the wrist and elbow of an adult. The patient will exercise in a
passive way to achieve the full range of motion of the joints of the elbow and wrist during the first and second
phases of rehabilitation.

Electronic Design

The electronic design is composed of two main areas. A sensors’ interface electronic board and a control board are in
charge of all the actions executed by the actuator. The circuits for the signal conditioning of the sensors of the angular
position, sense of rotation and limit switches status are in the sensors’ interface board. Meanwhile, the board control
is an Arduino board which was selected by the number of Input/Output (I/0O) pins needed for this project. Because of
the 14 1/0 pins and the Pulse-Width Modulation (PWM) outputs necessary to control the Torxis servo 10T board was
selected to be used as the controller in this project.

Electronic Diagram

The interface of the user programming allows the input rehabilitation data, movement selection, angular limits for
each movement, motor calibration and status verification of the sensors. Consequently, the programming has been
divided into two different processes which are the maintenance and the rehabilitation process, The user chooses
which process to execute between calibration of the servo and verification of the status of the sensors by selecting the
corresponding option. The maintenance interface. To complete the rehabilitation process, the user should follow
these steps:

Zone to rehabilitate (EIbow or Wrist).

Arm to rehabilitate (Left or Right).

Movement to execute (Flexion-Extension, Pronation-Supination, Flexion- Extension, Abduction-Adduction).

Duty cycle input (Minimum and maximum angles, number of sets and repetitions, speed).

CONCLUSION

The testing done on a patient diagnosed with elbow and wrist fracture test, it may be concluded that the patient
improved in the mobility of both joints using the rehabilitation prototype, within several days. Therefore, this project
fulfilled the goal of progressively improving the mobility of the complete angular range of the corresponding
movement. It is important to mention that due to the degree of pain and nature of lesion that the patient presented,
she could only perform flexion-extension of the wrist and pronation-supination of the elbow.
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ABSTRACT

Sitting in a chair for long periods of time can definitely cause low back pain or worsen an existing back
problem, no matter how comfortable the chair is. The main reason behind is that, static posture increases
stress in the back, shoulders, arms, and legs, and in particular, can add large amounts of pressure to the
back muscles and spinal discs. The sitting posture is characterized by changes in body configuration and
weight-bearing compared with the standing posture. The system is incorporated with a load cell weight
balance to display and alert regarding the present sitting position to be adjusted for a normal user, so that
he/she will be in good sitting posture. The system can also be used for the patients who are affected with
paralysis and other disabilities, with a front body fastening belt and forearm support board.

Keywords: Load cell, Weight balance, Sitting posture, Static posture, Forearm support board, Fastening
belt.
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INTRODUCTION

‘In present scenario majority of people suffers from several spinal cord problems because of prolonged wrong sitting
posture. Maximum of people spend hours and hours by sitting in work basis, watching television, working in
laptops or long travel, may subjected to get spinal problems. Moreover prolonged seating position may lead to
physical and mental exhaustion. Physical exhaustion leads to muscle stiffness, numbness, shoulder pain, neck pain
or cramp, however mental exhaustion may lead to depression, raising blood pressure, cholesterol or sugar level and
it may risk their own lives. Although there are many methods and treatments are available to get rid of this problem,
but still there is a strong need for preventive actions. So this proposed system will help us to be cautious in our
sitting posture.

Literature review

Sitting Posture Analysis

According to a study published in 2013 by the Mayo Clinic, back pain is the third most common cause of doctor
visits in the United States. And according to American Family Physician, only 25 to 30% of people seek treatment for
their back pain. The most common cause of lower back pain is postural stress. For this reason, lower back pain is
frequently brought on by sleeping in the wrong position, prolonged bending, heavy lifting, or even standing or
laying down in a poor, rounded-back position. According to Cornell University Department of Ergonomics, up to
90% more pressure is put on your back when you sit versus when you stand. This applies to sitting at work, in the
car, and at home. Dr. Joan Vernikos, former director of NASA’s Life Sciences Division and author of the “Sitting
Kills, Moving Heals” explain, “We weren’t designed to sit. The body is a perpetual motion machine.” When you’re
sedentary, your muscles get less oxygen and nutrients from your blood.

People Behavioural Analysis: Although there has been renewed research interest in the study of sedentary
behaviour, evidence linking occupational sitting to cardiovascular health dates back to the pioneering work of Jerry
Morris in the 1950s. In a seminal epidemiologic study, Dr. Morris and his colleagues found that seated workers
(London bus drivers and mail sorters) had higher rates of cardiovascular events than employees who stood and
walked while working (ticket collectors and postal workers). Until recently, the health risks associated with a
sedentary lifestyle were thought to be a result of insufficient moderate-to-vigorous physical activity, leading many to
incorrectly assume that sedentary behaviour and physical activity were opposite ends of the same continuum.

Over the past 5 years, state-of-the-science papers on inactivity physiology have been published by Marc Hamilton
and colleagues, 7-9 who have started to piece together a compelling case that different physiologic mechanisms may
be operating during periods of muscular unloading compared to periods of exercise. Physiologic mechanisms
observed during periods of inactivity may have an indirect influence on our cardio metabolic health because of their
role in triglyceride uptake, HDL cholesterol production, and glucose transport. The research literature on sedentary
behaviour and health has been dominated by studies about relationships between TV viewing and pediatric obesity.
Studies on the deleterious effects of prolonged sitting during adulthood have only recently started to emerge.

METHODOLOGY

The system includes several load cell sensors to measure the sitting posture of user seated on a chair. An alert along
with the position to be adjusted is given if the user has not seated in proper position. Upon receiving the alert signal
the user can intently change the sitting position to avoid discomforts like stress back, hip, shoulders, neck and arm.
This proposal's main goal is to

e Monitors sitting and leaning posture of user
o Display the sitting and leaning posture of the user by using weighing sensors
e Alert the user to sit in correct position
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Design: The system is designed using several load cell sensors and pre-amplifiers used to detect the balanced
weight distribution of user while sitting in the chair. The data is processed and imbalance in the weight distribution
is alerted so that the user can correct the sitting posture.

Implementation: This is a collaborative proposal between Engineering stream and Physiotherapy Stream. The
problem is identified in human physio exercise so a Co-Pl is selected from a Physiotherapy Stream in order to
execute this proposal.

e Sitting and leaning posture of user is monitored and the result is displayed.

e Alert message is given to the user to correct his/her sitting posture.

This is designed for the users to self correct his/her sitting posture in order to avoid physical stresses. Maximum of
spinal cord pain is occurring due to wrong sitting, standing and sleeping postures.

Design of the System: We will discuss our method for tracking the postures of smart wheelchair users in the next
sections. We created a smart cushion in especially to track sitting postures. The technology can be used to create a
smart wheelchair system that can, for example, warn the user of long-term incorrect/dangerous postures and, in
emergency scenarios, alert relatives and careers to aid the assisted user as soon as possible. Fig 2.The proposed
system's core is the posture detection layer, which has already been created; many application services outside the
scope of this work can be readily built on top of it. The proposed system's core is the posture detection layer, which
has already been created; many application services outside the scope of this work can be readily built on top of it.
The Posture Detection Layer consists of two subsystems. The Sensing subsystem, which collects data generated by
the weight of the body using pressure sensors mounted on the wheelchair. Several (mobile and cloud-based) apps
can be built on top of the posture recognition subsystem to locate the user using geo-location via dedicated mobile
device services (such as GPS, WiFi, or cellular tower signal strength).Applications can show sensing findings, analyse
activity levels, warn users about risky postures, and, if necessary, convey the user's location and make emergency
automatic voice calls to carers.

FUTURE PLANS

In future this may be extending to monitor persons working in information technology firms, etc. The work may be
extend to alert standing and sleeping postures.

CONCLUSION

This research focuses on a cushion-based wheelchair assist system for mobility-impaired individuals that can
recognise positions. Pressure sensors are utilised to collect data on the wheelchair user's postures, different
classification methods have been compared to find an efficient classifier, and previous sensor deployment methods
have been compared to find the best deployment method. In addition, the study discusses several practical
applications. The system can promptly send a warning if unsafe scenarios such as long-term improper posture are
detected; also, posture detection is a basic block towards activity level evaluation. To more correctly detect sitting
postures, an optimization method of pressure sensor deployment is proposed. The best posture classifier based on
pressure sensors' smart cushion was identified after an in-depth evaluation of many classification algorithms. In
contrast to earlier research, the BMI is one of the criteria taken into account while evaluating the applicability and
robustness of the proposed deployment strategy across various body forms.
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Fig 3: Design Kit - An Analysis and Alert System for Imbalanced Weight Distribution of Sitting
Posture
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ABSTRACT

India is a rapidly developing country with a high demand for new structures and the demolition of old ones due to
increased urbanisation. Every year, the construction sector generates a large amount of destroyed trash. Repurposing
this demolished waste minimises carbon emissions and ensures a long-term construction project. In this initiative, an
effort has been made to use demolished trash in the production of solid bricks. This study explores the qualities of
bricks, including both strength and aesthetic testing such as water absorption and compressive tests, which will be
conducted on bricks made from construction debris and regular bricks. This project is really beneficial because it is
environmentally friendly.

Keywords: Bricks, Building Construction , solid waste , Recycling.

INTRODUCTION

As infrastructural developments are the ground for any country to tread in growth, the demand for building
materials is also consistent on its hike. The storage or dumping of the construction debris is the merging problem in
the solid waste management. The earth or soil available for the manufacture of the bricks is present in very less
guantity over the earth’s crust. At the same time the agriculture depends on the quantity and quality of the soil for
any of its products. If the soil is burnt for the manufacture of the bricks, it cannot be reused for agriculture. The burnt
soil would become non bio-degradable material as plastics. So, an alternative material has to be found. The
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construction waste which is called as solid waste may be used for the production of the bricks. This project attends to
reuse the construction wastes in the construction industry.

Construction and demolition (C&D) waste is generated whenever any construction and demolition activities take
place such as building, bridges, roads flyover, malls and by the demolition of old buildings, widening of roads,
remodeling, etc. C & D material consists mostly of inert and non-biodegradable material such as concrete, plaster,
metal, plastics etc. These wastes are heavy, bulky and occupy considerable space in huge amount on the road sides.
It is estimated that the construction sector in India generates about 10-12 million tons of wastes annually, it is more
often dumped in open and low-lying areas; however, recent recognition of the potential for diversion of waste
components from landfills has laid C&D waste becoming a topic of interest for recycling.

Literature Collections

J.N Akhtar & M.N Akhtar: Bricks with Total Replacement of Clay by Fly Ash Mixed with Different Materials.Fly ash
is a powdery substance obtained from the dust collectors in the thermal power plants that use coal as fuel. From the
cement point of view the mineralogy of Fly ash is important as it contains 80% - 90% of glass. The impurities in
coal-mostly clays, shale’s, limestone& dolomite; they cannot be burned so they turn up as ash. The Fly ash of class
C category was used as a raw material to total replacement of clay for making Fly ash bricks. In present study the
effect of Fly ash with high replacement of clay mixed with different materials were studied at a constant
percentage of cement i.e 10%. Three Categories of bricks were to be studied namely Plain Fly ash brick
(FAB), Treated Fly ash brick (TFAB) and Treated Fly ash stone dust brick (TFASDB).In all the above
mentioned categories the quantity of Fly ash was kept constant as 80%. It is found that the compressive
strength of plain Fly ash brick (15FAB) and Treated Fly ash brick (15TFAB) was found to be higher with 5%
coarse sand and 15% sand combination at 10% cement. The gain in strength continues for Treated Fly ash Stone dust
Brick (10TFASDB) and found to be higher with  10% stone dust and 10% sand combination.

A variationin the quantity of Fly ash was also attempted and it was found that the 25TFASDB with 50% fly
ash, 25% stone dust and 25% sand combination at 10% cement achieved highest compressive strength. The
addition of lime to the fly ash increases the cementitious properties of Fly ash and it was found that at
1.5% of lime, the OMC is minimum and dry density maximum. The compressive strength of Treated Fly Ash
Brick (15TFAB) is more than Plain Fly Ash Brick (15FAB). The compressive strength of Treated Fly Ash Stone Dust
Brick (10TFASDB) is more than 15FAB and 15TFAB. Treated Fly Ash Stone Dust Brick designated as

(25TFASDB) achieved highest compressive strength (79Kg/cm?) with 25% stone dust, 25%
sand and 50% treated fly ash combination at 10 % cement as compared to15FAB,
15TFAB, 10TFASDB. Though the highest compressive strength (79Kg/cm?) obtained in case of

25TFASDB is less than the maximum strength (105Kg/cm?) of standard Ist class brick, even than the
study is important as it replaces 50% of top soil by fly ash. More over the 25TFASDB bricks can be safely
used in frame structure buildings as non-load bearing walls and also as load bearing walls in case of single-story
constructions.

MATERIAL COLLECTION

Fine Aggregate

Generally River Sand is used in the Geo polymer brick. Natural or River sand are weathered and worn-out particles
of rocks and are of various grades or sizes depending upon the amount of wearing. Now-a-days good sand is not
readily available, it is transported from a long distance. Those resources are also exhausting very rapidly. So it is a
need of the time to find some substitute to natural river sand. The artificial sand produced by proper machines can
be a better substitute to river sand. When fine particles are in proper proportion, the sand will have fewer voids. The
cement quantity required will be less. Such sand will be more economical. Demand for manufactured fine aggregates
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for making brick is increasing day by day as river sand cannot meet the rising demand of construction sector.
Because of its limited supply, the cost of Natural River sand has sky rocketed and its consistent supply cannot be
guaranteed. Under this circumstances use of manufactured sand becomes inevitable. River sand in many
parts of the country is not graded properly and has excessive silt and organic impurities and these can be
detrimental to durability of steel in brick whereas manufactured sand has no silt or organic impurities

Construction and Demolition Waste

Classification of Waste:

e Residential

e Industrial

e  Commercial

e Institutional

e C&D

Amount of C&D waste as per types:

e Based on structure type (Residential, Commercial, Industrial, Institutional)

e Based on structure size (Heavy, Med, Light)

e Activity being performed

Collection of C&D Waste:

e  Collection of the C&DW can be done by the trucks having container of different sizes.

e  Size of the container depends upon the demolition area/part.

e For handling very large volumes, front-end loaders in combination with sturdy tipper trucks may be used so
that the time taken for loading and unloading is kept to the minimum.

e For small generators of construction debris, e.g., petty repair/maintenance job, there may be two options — (i)
specific places for such dumping by the local body and (ii) removal on payment basis.

¢ In case of small towns where skips and tipping trailers are not available, manual loading and unloading should
be permitted.

e In case of large towns where C&D waste generates in large amount, Zoning of the towns is necessary. By
multiple pickup points of C&D waste we can easily do collection of C&D waste in large cities.

e Close co-ordination between the Sanitary Department, Municipal Engineering Department and Town Planning
Department is essential if there is no consolidated Solid Waste Management Department to take care of the
construction and demolition waste in addition to other municipal garbage.

TEST RESULTS

Water Absorption Test

The test was carried out by immersing the bricks in cold water for 24 hours after that its change in weight is
calculated for water absorption. Water absorption percentage after 24 hrs immersion in cold water is given by the
formula, W = {(M2- M1)/ (M1)} x 100

CONCLUSION

The study aimed at the use of alternative material (demolished or recycled waste) for new construction, which is
beleaguered with normal waste in terms of debris, dust, rubbish etc. in place of conventional material. The color,
shape, size and texture of the bricks were found to be satisfactory. The water absorption property of all the bricks
manufactured with construction debris is greater than the water absorption value of normal burnt bricks. It is in
accordance with IS code standards. The compressive strength of the bricks manufactured with construction debris is
found to be greater strong as compared to the normal burnt bricks. The amount of efflorescence is found to the grey
deposit is less than 8 %. in debris bricks as compared to the normal burnt brick.
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Table 1 : Water Absorption Test

Mix Composition \Igll’e;ll%:/fégm\)/\/et(l\/lz) Water Absorption (%)
Red soil brick 4.628 5.427 15.34
(Mix 1) 5.246 5.764 17.28
(Mix 2) 5.642 5.928 17.84
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ABSTRACT

In the current situation, a variety of illnesses are attacking nearly all of the crop's leaves at an alarming
rate. We used a tomato plant to detect and classify several leaf diseases in tomato plants [5] using a deep
learning framework in this paper. There are a variety of pre-trained models for image classification,
including one that uses a Convolution Neural Network (CNN) to improve the efficacy of leave illness
classification. With Tensor Flow as a backend, the proposed model uses Keras sequential model, RMS
prop optimizer, Rectified Linear Activation Unit (ReLU), and Softmax. This model's output is compared
to that of other pre-trained models such as the VGG-16 model and ResNet50, and it is discovered that the
suggested model's average testing accuracy is superior to that of other pre-trained models, at around
94.63 percent with less than 1% loss.

Keywords: Convolution Neural Networks (CNN), ResNet-50, VGG-16, Pre-trained model, Deep learning
models.

INTRODUCTION

In artificial intelligence (Al) [3] and machine learning, deep learning models emerge as a new learning
theory. Recent breakthroughs in image and data analysis have sparked substantial interest in this topic,
despite the fact that applications from other disciplines are flooding the big data arena. On the negative,
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the mathematical and computational technology that underpins deep learning models is extremely
difficult to grasp, particularly for interdisciplinary researchers. As a result, we give in this paper a full
report on the comparative research of various deep learning model methods, such as Convolution Neural
Networks (CNNSs), VGG-16 model, and ResNet50 model, as these models currently represent the major
core architectures of deep learning models. These models have been developed to detect disease in plant
leaves [2]. We're going to take a look at a tomato leaf.

Literature Review

Various studies have been conducted to establish various architecture models for the prediction of plant
leaf disease with enhanced performance. We used multiple deep learning models in this research, which
are extensively used in extracting high-level abstract characteristics, offering better performance than
traditional models, boosting interpretability, and also for comprehending and processing biological
data.We need an important strategy to expedite the training process with distributed computing and
powerful computing resources like clusters and Graphical Processing Units in order to train large-scale
deep learning models faster (GPUs). Data parallel, model parallel, and data-model parallel are some of
the available parallel training methodologies. However, large-scale training necessitates deep models
with varying efficiency for parameter synchronisation, which necessitates frequent communications
between multiple computing nodes, such as separate server nodes in a distributed system, and
heterogeneous computing systems with CPUs and GPUs. Furthermore, the memory constraints of
contemporary GPUs may limit the scalability of deep networks. In large-scale deep learning networks,
optimization and workload computing are major challenges, and with each development and design
iteration of the deep learning model, not only the structure of the input data but also the model itself is
likely to change. As a result, a one-time memory creation based on a fixed shape is insufficient, and most
deep learning frameworks now use a dynamic memory allocation mechanism, so we're comparing the
Convolution Neural Networks (CNN)[1], VGG 16, and ResNet50 deep models to see how well they
perform in terms of accuracy. The current situation in identifying plant leaf diseases [2], [4], [5] is
becoming increasingly relevant as a study topic in the agricultural area, as demand for healthy food
drives production. Various technologies [3] have been used to monitor plant health using scientific
imaging methods in order to quantify the strain on plants caused by pests, insufficient soil nutrients, and
UV radiation, but there have been numerous drawbacks.

ResNet50 Architecture

ResNet50's architecture contains four stages, as shown in Figure 1.The network can accept an image with
a height and width that are multiples of 32 and a channel width of 3.We'll assume the input size is 224 x
224 x 3 for the sake of clarity. Every ResNet design uses 77% and 33% kernel sizes for initial convolution
and max-pooling, respectively. After that, Stage 1 of the network begins, which consists of three Residual
blocks, each with three layers. The kernels used to perform the convolution process in all three layers of
stage 1's block are 64, 64, and 128 bits in size, respectively. The identity relationship is represented by the
curved arrows. The dashed connecting arrow indicates that the convolution operation in the Residual
Block is conducted with stride 2, resulting in a half-size input in terms of height and breadth but a
doubling channel width. The channel width is doubled and the size of the input is reduced to half as we
advance from one stage to the next. ResNet's primary features are as follows:

35375

B
v


http://www.tnsroindia.org.in

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

Vol.12 / Issue 69 / December / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

Sheela and Muthumanickam

e Batch Normalization is at the heart of ResNet.

e Batch Normalization improves the network's performance by adjusting the input layer.The issue of
covariate shift has been solved.

o ResNet employs the Identity Connection, which aids in preventing the network from succumbing to
the vanishing gradient problem.

e To improve network performance, the Deep Residual Network employs bottleneck residual block
architecture.

Visual Geometry Group (VGG) - 16

VGG-16 is a deep CNN network with 16 convolution layers and a uniform architecture that was first
published in 2015.The Visual Geometry Group (VGG) investigates the impact of increasing the depth of a
convolution network on its accuracy in this paper. They employ architecture with very small convolution
filters of size 3 3, which outperforms state-of-the-art setups by a factor of three. VGGNet comes in a
variety of flavours (VGG16, VGG19, and so on) that differ solely in the total number of layers in the
network. The VGG-16 Architecture is depicted in Figure 2 as a pictorial depiction. The input to the covl
layer is a fixed-size 224 x 224 RGB picture that is processed through a stack of convolutional (conv.)
layers with a very narrow receptive field: 33% (the smallest size to capture the notions of left/right,
up/down, and centre).It also uses 11 convolution filters in one of the setups, which may be thought of as
a linear transformation of the input channels (followed by non-linearity). The convolution stride is set to
1 pixel, and the spatial padding of conv. layer input is set to 1 pixel for 33 conv. layers so that the spatial
resolution is kept after convolution. Five max-pooling layers, which follow part of the conv. layers, do
spatial pooling (not all the conv. layers are followed by max-pooling).Max-pooling is done with stride 2
over a 22 pixel window.

Following a stack of convolutional layers (of varying depth in different topologies), three Fully-
Connected (FC) layers are added: the first two have 4096 channels each, the third conducts 1000-way
ILSVRC classification and so has 1000 channels (one for each class). The soft-max layer is the final layer.
In all networks, the configuration of the fully connected with 16 layers is the same.

Proposed Convolutional Neural Network (CNN) Model

Convolutional Neural Networks (CNNSs) [1] are a type of Feed forward Neural Network that employs
convolution, ReLU, and pooling layers. Feed forward Neural Network components such as convolution,
pooling, and fully-connected layers are typically found in standard CNNs. Each neuron in a layer is
typically connected to all neurons in the following layer in classic ANNSs, whereas each connection
represents a network parameter. As a result, a significant number of parameters may be generated. A
CNN, rather of employing fully connected layers, uses local connectivity between neurons, in which a
neuron is only connected to neurons in the next layer that are close. The overall number of parameters in
the network can be greatly reduced as a result of this. Figure 3 depicts the proposed CNN Architecture,
which includes four layers of 3 x 3 matrices, two 2X2 max pooling layers, and a fully linked layer.

Dataset for proposed model

There are a slew of tomato illnesses that are wreaking havoc on the crop’s leaves. Tomato disease images
were obtained from the Kaggle database [7].More than 10,000 photos from over ten different tomato leaf
variants are included in the dataset, including Mosaic virus, Target Spot, Bacterial spot, Yellow Leaf Curl
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Virus, Late blight, Leaf Mold, Early blight, Spidermites Two-spotted spider mite, Healthy, and Septoria
leaf spot. The experimental findings were assessed after these datasets were trained using the VGG 16
model, ResNet-50 model, and suggested CNN model.

EXPERIMENTAL RESULTS AND DISCUSSIONS

Throughout the development process, we used Google Colab, which was linked to my Google account
[8].VGG 16, Resnet 50, and suggested CNN models were used to train the datasets. The photos were
divided into three datasets: training, validation, and test, with split ratios of 70%, 15%, and 15%,
respectively.9 distinct tomato leaf illnesses that typically occur in cultivations are trained on a healthy
tomato leaf. The suggested CNN model is a deep neural network constructed with Keras sequential
model and Tensor Flow backend support.

For processing the hidden and output layers, this model employed RMS prop as an optimizer, Image
Data Generator as an input image pre-processor, Rectified Linear Activation Unit (ReLU), and Softmax.
The input image is scaled to a predetermined size (150, 150, 3) and the model is divided into four layers,
with the first and second layers containing 64 neurons and the remaining two layers containing 128
neurons. The loss of binary cross entropy (BCE) is calculated using this formula.

BCE = — ) t; log(f(s,)) + (1 - t,) log(1 - £(5,))

Where: Si - weights/inputs - in this case, activation function, T - target predictions, | - predictor class

The suggested model is run for 100 epochs with a validation accuracy of 0.94, and the loss is determined
using the above formula, after which the prediction classification for the supplied input image is
generated to identify the classification. The suggested CNN model's training and validation losses are
shown in Figure 4.The training loss is 0.2191 and the validation loss is 59.7028, according to the graphical
representation. Figure 5 shows the suggested CNN model's training and validation accuracy, from which
it can be deduced that accuracies were improved to 0.9441 and 0.7146, respectively.

Testing is carried out after analysing the performance of the proposed model, for which approximately
1000 samples were taken for 10 different classes, and it was discovered that the testing accuracy ranges
from 80% to 100% during the prediction process, with the proposed model's average accuracy being 94.63
percent. (A) Results of the proposed model versus pre-trained models: The comparison results of the
proposed CNN model with the pre-trained Resnet-50 and VGG-16 models are shown in Table 1.All of
these models share the same dataset, and classification identification is completed. The findings reveal
that the suggested CNN model outperforms the other pre-trained models in terms of accuracy and loss.
We also used the RMS prop optimizer to get the desired results.

The number of trainable and non-trainable parameters in the proposed and pre-trained models was
compared, and the suggested model outperformed the pre-trained models by a wide margin. Figures 6
and 7 shows the accuracy loss in the proposed and pre-trained models in comparison bar charts.
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CONCLUSION AND FUTURE SCOPE

In this study, the performance of pre-trained models for image classification is compared to a proposed
model built with a Convolution Neural Network (CNN), and it is discovered that the proposed model
outperforms the pre-trained models in terms of training parameters. It's also been discovered that the
proposed CNN model's training and validation accuracy outperforms other pre-trained models in terms
of testing and validation. As a result, it has been determined that the proposed model has a higher
efficacy of classification of leave sickness. Furthermore, the recommended model, as chosen by the
optimizer, produces superior classification results than the pre-trained models. Furthermore, this
proposed approach can be utilised to successfully classify disease in any tropical plant. This concept can
be developed and deployed as a commercially viable application interface that will benefit home
gardeners.
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Table 1. dataset, and classification identification

Total Number of Number of
Model . Non- .
Parameter Trainable . Optimizer Accuracy Loss
Name ) Trainable
trained Parameter
Parameter
Pre-trained 4,501 242 1,003,530 23,587,712 Adam 0.7563 0.5661
ResNet50
Pre-trained
VGG-16 14,965,578 250,890 14,714,688 Adam 0.8677 0.3873
Proposed 5 0 ce 3477066 0 RMSPIOP 4 9463 02191
CNN
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ABSTRACT

In this project presents a sun’s radiation converted to electricity through photovoltaic module. The solar
module efficiency relies on sun intensity. Solar energy is most readily available source of energy. It is non
polluting and maintenance free. In this work, we present an experimental study of a particular
photovoltaic panel. It is self-cooled due to its open design which facilitates external respiration helping to
improve its performance mainly in hot hours of the day and to avoid dust hoarding on its surface. The
solar panel is a passes solar radiation through switching circuit. That battery is connected to source side
of energy meter and load side of inverter is connected to solar system. Main concept in this project is DC
from the battery is converted into AC by inverter and it is given to the load. In the proposed system is
main scientific goal of photovoltaic is to produce solar cells and solar systems with high efficiency and
which are economically acceptable.

Keywords: solar panel; photo voltaic; inverter; solar radiation.
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INTRODUCTION

The photovoltaic (PV) materials convert to luminous energy into electrical energy called “Photovoltaic effect”. Solar
cells or photovoltaic cells are electrically producing equipment made of Semiconductor materials like a silicon. In the
photovoltaic cells are vary in sizes and shapes. A involved relationship between voltage and current is indicate by
the P-N junction in the solar cell. Photovoltaic cells employ a solid state diode structure with a large area on silicon.
The surface layer very thin and then transparent. So that light can reach the junction region of silicon polymer. The
solar cells are building blocks of photovoltaic modules. It is a device that electrical characteristics such as current,
voltage or resistance vary when exposed to light. A solar panel or module is a series of interconnected silicon cells
and it is joined together to form a circuit. The size of an array and the type of the module depends upon the amount
of sun light available in a particular location and the climate conditions. In the solar energy can be made use of two
ways the thermal route using for dying, heating, cooking or generation of electricity or through the photovoltaic
route which converts solar energy into electricity that can be used for a various purpose such as lighting, pumping
and generation of electricity. To estimate power from the solar modules, a suitable model required. The solar
photovoltaic is a main component of solar power plant system. A charge controller is used to prevent overcharging
and prevent against overcharging. Itis a frustrate from completely draining a battery.

Solar Pv System

The solar photovoltaic (PV) system is a renewable energy technology which the transforms the energy from the sun
radiation into electricity using photovoltaics. These photovoltaic’s, also known as solar panels, provide a reliable
green energy solution. A solar PV system is a sustainable, low maintenance option for anyone who wants to
contribute to a greener environment, as the system does not cause any pollution or emissions and has numerous
advantages. Photovoltaic systems use photovoltaic cells to collect solar energy from the sunlight, and converts it into
direct current(DC) electricity. The reflection of the sunlight will create an electric field across photovoltaic systems,
causing electricity to flow. The DC electricity will be transported to an inverter, which will convert this DC power
into alternating current (AC). This AC powver is the type of electricity which is used for the electric appliances in our
domestic purpose, also referred to as AC load. The solar PV system is mainly three types of a grid-tied, grid or
hybrid and off-grid. These, installation uses grid-tied inverter and does not have any battery storage. It is a simple to
design and is very cost effective.

The grid tied system with battery back-up, otherwise known as a grid-hybrid system. Battery based grid-tied
systems provide power during an outage and can storage energy for use in emergency. It is a use energy during peak
demand times because can store the energy in the battery bank for later usage. In the off grid systems are great for a
customer does not connect to the grid. Because in the geographical location or high cost of bringing in the power
supply. It can be energy is self sufficient and can power remote places away from the grid in the photovoltaic cells.

Block Diagram

The solar panel is absorbs a solar radiation and produces electricity from the panel. The charge is given to the charge
controller which keeps the charge in the system and it is a variable range and protecting the components from any
transients. The controller charge is given to the battery bank and stored in the direct current(DC) then, the battery is
converted a DC current into AC current by inverter and it is given to the load. In case of less voltage an optimizer is
placed at the inverter output to check the output current. The solar panel is placed a geographical location and to
energy utilized during a day time to under the climate conditions.

They work on the principle of the photovoltaic effect a based on the solar cells or photovoltaic cells are made. They
convert sunlight into direct current to electricity. But, a single photovoltaic cell does not produce
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enough amount of electricity. The overwhelming majority of solar cells are fabricated from amorphous (non
crystalline) to poly crystalline to single crystal silicon forms.

A solar cells can be arranged into large groupings called arrays. These arrays, composed of many thousands of
individual cells, can function as central electric power stations, converting sunlight into electricity energy for
distribution to industrial, commercial, and residential users. Solar cell panels are used toprovide electric power in
many remote terrestrial locations where conventional electric power sources are prohibitively expensive to install. A
solar cell is installations from communications and weather satellites to space stations. Solar energy is very
convenient to use during summer season when the sun rays are very strong and it is a lot of solar energy can be
generated. According to manufacture standards, a 25° ¢ temperature indicates the peak of the optimum temperature
range of solar panels and it is various weather conditions.

Climate Condition Analysis

An analysis of the solar irradiance, temperature and humidity of solar panel is presented. The analysis of located
weather data patterns shows that solar power, wind power and temperature can remittance well for one another,
and can enhance computable utilization factor for renewable energy applications. In the climate conditions of
Namakkal district based on height about sea level is 882m. the maximum air temperature is 30°% and maximum
temperature is 15°. the relative humidity of Namakkal at maximum is 95.1% which is during monsoon and
minimum is 18.3% of under the climate conditions. The place of installation is Paavai engineering collage and the
latitude is 15* and longitude of the place is 85* all the allotted land area is 190 feet. The nominal capacity of the
power plant is 3.5kw. the solar PV plant has 14 modules and the solar cell material made by polycrystalline and
modaules are inclined at 15 degrees, 250wp used for series and parallel.

Solar Panel Performance

One way of exploit the energy of the sun is to generate electricity directly from the sun light by the photo voltaic
process. The photo voltaic effect is defined as the engendering of an electromotive force as result of absorption of
ionizing radiation. Energy conversion devices which are used to convert sun light to electricity by use of the photo
voltaic effect are called solar cells. The photo voltaic effects can be perceive in nature in a variation of materials that
have shown the best performance in sunlight is the semiconductors. When the non particulate radiation from the sun
is absorbed in a semi conductor, they create free electrons with higher energies than the electrons which provide the
bonding in the base crystal. The electric field in most solar cells is provided by a junction of material which has
different electrical properties. Photovoltaic conversion of solar energy involves a wide range of knowledge as a
energy problems, properties of solar radiation reaching the earth’s surface, photovoltaic effect in the p-n junction,
properties of semiconductors which are important in photovoltaic conversion, technology of solar cells, construction
of solar panels modules and arrays, control systems of photovoltaic power station as well as ecological and
economical problems of photovoltaic installations.

The photovoltaic effect can be described as a generation of electromotive force (voltage) within the wide range of
material to non homogeneity during light illumination with an appropriate wave length. The solar module is the
uses of electronic characteristics of semiconductor materials to achieve solid PV conversion device, in the off-grid
areas, the device can be easily implemented as user powered lighting and living, an some developed countries also
regional power grid to achieve complementarities. The charge controller of a solar power system to be a over-
charging protection, short-circuit protection, pole confusion protection and automatic dump- load function. It is also
function is vary the power as per the load demand. The controller disconnects the battery bank from array when the
battery is fully charged and also cuts off the load when the battery is discharged a specified level. A inverter can
produce square wave, modified sine wave, pulsed sine wave, or sine wave depending on circuit design. It is a two
basic designs for producing household plug in voltage from a lower DC source, the switching boost converter to
produce a higher voltage in the system.
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An inverter is an electronic device capable of transforming a DC current into an alternating current (AC) at a given
voltage and frequency of a solar power plant.

CONCLUSION

In this project solar power generation system is good and effective solution for power generation than conventional
energy resources. A solar power in different radiation measurement during a various climate conditions.Determine
the power through light radiation fall on the earth surface.
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ABSTRACT

In the arid lower River, insufficient water resources limit the growth and survival of planted seedlings of
agriculture, which is critical for the rehabilitation of Cultivation and Non-Cultivation Areas.The goal of
this study was to compare root morphology and biomass production of seedlings treated with two
irrigation methods, namely side deep-ditch irrigation and above-ground irrigation, as well as three water
levels, namely high water level once, medium water level twice, and low water level once.

Keywords :- Irrigation ,Morphology, Root, Seedlings.

INTRODUCTION

Plant growth regulators are chemical compounds that control the growth and differentiation of plant cells, tissues,
and organs at low concentrations. To put it another way, they are chemical messengers that allow cells to
communicate with one another. Biochemicals produced by plants (endogenous) or synthetic compounds given to
plants (exogenous) are examples of these. These are used to reduce vegetative growth, enhance photosynthetic
efficiency, improve the source-sink relationship, and improve fruit retention.

Pulse Root Cropping System

Due to its rotational benefits and possible profit margins, pulses are a major component of crop production systems
in Southern India. Low soil water availability and subsoil restrictions, on the other hand, hinder agriculture in
temperate agricultural systems like those of Southern india. This shortage of soil water is exacerbated by the
inconsistency of rainfall, resulting in a lack of plant-available water at depth. Increased productivity of major pulses,
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as well as expansion into settings and soil types formerly deemed problematic for their growth, would necessitate
more efficient use of limited soil water and adaptation to sub-soil constraints. Roots act as a link between the earth
and the rest of the plant. Root system architecture (RSA) changes can be used as an adaptive method for maximising
yield potential in the face of limited rainfall, heterogeneous resource distribution, and other soil-based restrictions. A
"'Steep, Deep, and Cheap" root ideo ztype has been discovered as a favoured RSA in the literature. In a temperate
system, however, where plant accessible water is limited at depth, this ideotype is ineffective. Furthermore, due to
their monocotyledonous origin and detachment from pulses, this root ideo type and other root architectural research
have focused on cereal crops, which have different structures and growth patterns than pulses. Because there are few
pulse-specific root architecture studies, more research on pulse RSA is needed, as well as an examination of the
current variability of known genetic features, in order to develop strategies to alleviate production limits through
tolerance or avoidance mechanisms. In temperate cropping systems, this paper presents a new model of root system
design based on pulse roots for "Wide, Shallow, and Fine" roots. In addition to other root features, the suggested
ideotype has a root density concentrated in the higher soil layers to capture in-season rainfall before it
evaporates.The research points out that essential pulse crops like chickpea, lentil, faba bean, field pea, and lupin have
the capacity to achieve this. Comparisons to determinate crops such as cereals have been made where possible. The
analysis outlines significant root features that have exhibited a degree of adaptation to water stress via tolerance or
avoidance, as well as the existing known variability in and among pulse crops, establishing research objectives.

The timing of factors affecting yield and yield components matched the present understanding of pulse root
phenology. The days to maturity of pulse crops vary based on temperature, photoperiod, and rainfall after sowing.
From maturity, the reproductive and ripening phase might extend anywhere from 30 to 35 days. Plant emergence,
which is dependent on adequate taproot growth and establishment, is the first factor in crop production following
sowing. At the early seedling stage, the first-order lateral roots (LR) form after the taproot. Early vigour is crucial for
biomass build-up and harvest index at the seedling stage. Roots spread rapidly from seedling to flowering,
expanding deeper into the earth and densifying as higher-order laterals emerge. Root growth aids nutrient and water
uptake, resulting in an increase in the number of successful blooms that mature into seeds. Soil moisture levels can
be drastically lowered during pod filling, and pulses' root flush potential may allow the final rush of root
development to extract more soil moisture.

Root System Morphology

The crops that are widely produced in the semi-arid tropics (SAT) face nutrient and water scarcity.The shape and
physiology of the root system are important factors in crop species’ mineral and water intake, especially under stress,
and thus impact biomass output and crop yield. In order to exploit limited soil resources, a well-developed root
system is required for crop establishment throughout the early stages of growth. A root system's ability to sustain
crop growth is largely determined by its architectural structure and uptake ability. Our earlier research looked at the
kinetics of nitrogen uptake in the presence of low and high nitrogen availability. The genetic enhancement of any
crop cultivated under adverse conditions requires morphological and physiological characterisation of the root
system. The results of this research can be used as input parameters for a nutrient uptake model, which is an
important part of the crop growth model. It’s also valuable for understanding the competition between roots for soil
nutrients when crops are grown in intercropping systems.

Root system variation of pulse crops

The direct extension of the radical in the majority of dicotyledonous plants results in the creation of a primary root
that grows inside the soil. It has lateral roots of several orders, known to as secondary, tertiary, and so on. The tap
root system, as shown in the mustard plant, is made up of the major roots and their branches The primary root of
monocotyledonous plants is short-lived and is replaced by a vast number of roots. As shown in the wheat plant,
these roots grow from the base of the stem and form the fibrous root system. . Adventitious roots emerge from
portions of the plant other than the radicle in some plants, such as grass, Monstera, and the banyan tree. Absorption
of water and nutrients from the soil, appropriate anchorage of plant parts, storage of reserve food material, and
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synthesis of plant growth regulators are the key tasks of the root system. Pulses, The word "pulse" comes from the
Latin words "puls" or "pultis,” which imply "thick soup."Pulses are edible seeds collected from the fruits of the
Fabaceae family. They give people all throughout the world with a crucial supply of plant-based protein, vitamins,
and minerals. Gramme of black Vigna mungo is the botanical name for this plant. Black gramme is indigenous to
India and is grown there. Black gramme was first discovered roughly 3,500 years ago, according to archeobotanical
evidence. In the drier portions of India, it is grown as a rain-fed crop. India is responsible for 80% of the world's
black gramme production. In India, the states of Uttar Pradesh, Chattisgarh, and Karnataka are important producers
of black gramme. Uses Whole or split black gramme, boiled or roasted, or crushed into flour are all options. In the
creation of popular Southern Indian morning dishes, black gramme batter is a key ingredient. Indian curries are
seasoned with split pulse. Pigeon pea / Red Gram Cajanus cajan is the botanical name for this plant.

Origin and Area of cultivation

Itis Southern India's only native pulse. Maharashtra, Andhra Pradesh, Madhya Pradesh, Karnataka, and Gujarat are
the primary producers. Uses Red gramme is a key ingredient in sambar, a popular Southern Indian meal. Roasted
seeds are a popular snack that can be eaten salted or unsalted. The young pods are fried and eaten. Gramme of green
Vigna radiata is the botanical name for this plant. Origin and Cultivation Area Green gramme is an Indian native,
with the earliest archaeological evidence dating back to Maharashtra. Madhya Pradesh, Karnataka, and Tamil Nadu
are the states where it is grown. It’s a roasted, cooked, and sprouted pulse that can be utilised in a variety of ways. It
is the only native pulse of Southern India. The primary producers are Maharashtra, Andhra Pradesh, Madhya
Pradesh, Karnataka, and Gujarat. Uses In sambar, a classic Southern Indian dish, red grame is a vital component.
Roasted seeds, which can be salted or unsalted, are a popular snack. Young pods are fried and consumed. Green
grammage This plant's botanical name is Vigna radiata. Area of Origin and Cultivation Green gramme is a native of
India, with the earliest evidence dating back to Maharashtra. It is grown in the states of Madhya Pradesh, Karnataka,
and Tamil Nadu. It's a roasted, cooked, and sprouted pulse with a wide range of applications. Chickpea seed flour is
a key ingredient in a variety of Indian sweets. Whole or split gramme, roasted and salted, is a favourite middle-class
snack.

Morphology

(Morphe = form + logos = research)lt is concerned with the study of the forms and characteristics of various plant
organs such as roots, stems, leaves, flowers, seeds, and fruits. A typical angiospermic plant's anatomy is divided into
two parts: a subterranean root system and an aerial shoot system. The stem (including branches), leaves, flowers, and
fruits make up the shoot system. The vegetative portions are the roots, stems, and leaves, whereas the reproductive
parts are the flowers.

Plants

Annual plants complete their life cycle in a single year, growing season, or a few weeks to a few months. They
survive the unfavourable era as seeds, such as mustard and pea. Biennials — They have a two-year life cycle, with
the first year being spent growing, vegetative, and storing food, and the second year being spent blooming and
fruiting. After generating flowers and fruits, they die off, for example. In cooler climates, radish, turnip, and carrot
are biennial. In warmer climates, they become yearly. Perennials are plants that live for numerous years. Flowers and
fruits are produced every year by these plants, and they do not die after flowering. Radicles emerge from the seed
coat in the shape of a soft structure and travel toward the soil, as in mango, banana, and guava. It grows and
develops into a major root.

General Characters:

Roots are non green, underground, (+) geotropic, () phototropic and (+) hydrotropic.

Roots do not bear buds.

Buds present for vegetative propagation in sweet potato (Ipomea) and Indian red wood (Dalbergia)
Roots do not bear nodes and internodes.
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Roots have unicellular root hairs.

Roots are of two types :

Roots are non-green, underground, (+) geotropic, (-) phototropic, and (+) hydrotropic in nature.

Buds do not grow on roots. Sweet potato (Ipomea) and Indian red wood both have buds for vegetative proliferation
(Dalbergia) Nodes and internodes are not seen in roots.

Roots have root hairs that are unicellular.

There are two sorts of roots:

Tap root

It grows from a radicle and consists of one major branch and several smaller branches. Tap root system is made up of
primary roots and their branches. Dicot roots, for example. Adventitious roots: In some plants, the growth of the tap
root that emerges from the radicle ends after a period of time, and subsequently roots emerge from other parts of the
plant, which are branching or unbranched, fibrous or store, and form the fibrous root system.

Monocot roots, for example.

Two Adjacent Plants Root

In the short term, new tools like partially resistant cultivars and pathogen avoidance based on individual field risk
assessments will be critical additions to existing tools like seed treatment and early, shallow seeding to manage root
rot risk and maintain or even increase pulse production across the region. Root lodging is known to lower maize
yield and quality, and changes in agriculture such as increasing planting density and more intense precipitation
events would exacerbate the problem.

We describe a new maize farming strategy that reduces root lodging. In a hole with the same density, we devised
two planting layouts: twin plants (TP) and single plants (SP).Between two planting schemes, vertical root-pulling
resistance, angle and rate of natural root lodging, root and shoot morphology related to root lodging, and maize
yield were compared. The vertical root-pulling resistance and angle of natural root lodging were both greatly
increased by TP planting. This is due in part to the gripping force between the two nearby plants' staggered crown
roots. Furthermore, by raising the root angle (acute angle between the stem direction and the root) and stem
diameter, TP planting could boost root-lodging resistance. Furthermore, TP planting had no effect on maize yield or
biomass. As a result, our research found that twin plants in a hole are efficient in reducing maize root lodging in the
southwest. This technology is easy, inexpensive, safe, and reliable, and it has the potential to increase maize output
and quality in a wider range of situations. The gripping force between the staggered crown roots of the two adjacent
plants considerably boosted the vertical root-pulling resistance of maize when twin plants were laid out in wide-
Narrow rows.

CONCLUSION

The study indicated that planting twin plants in wide-narrow rows arrangement (TP) can greatly boost maize
vertical root-pulling resistance and angle of natural root lodging at our test location. This could be due to the
gripping force between the crown roots of the two plants next to it. Additionally, TP planting enhanced root angle
(acute angle between stem direction and root) and stem diameter, both of which were associated to root-lodging
resistance. Furthermore, TP had no effect on maize yield. As a result of our research, we were able to develop an
effective and acceptable planting approach for controlling root lodging in maize in southwest. Furthermore, as
compared to other root lodging prevention strategies, TP planting scheme is simple, low cost, safe, and stable. As a
result, this strategy will be useful in a changing agriculture that increases the risk of root lodging on maize, and it
may be useful in facilitating the use of double plants.
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ABSTRACT

This paper proposes an online intelligent form filling system based on an Excel template, in which users
can upload a spreadsheet, share it to friends or other users to fill out, and then summarise all the filled
spreadsheets. This technology overcomes time and space limitations during form filling by automatically
extracting essential information from history filling data, reducing the effort of form filling and
aggregation. The system's main technology is detailed, as well as the design and development process.
The classic e-learning approach has been widely employed in the learning environment for several years.
The rapid advancement of technology, such as the expansion of the Internet, has aided in the evolution of
the learning environment. Institutions have studied how to improve learning by implementing modern
learning and teaching infrastructure [1].This is one of the reasons why cloud-based e-learning is
becoming more popular among educational organisations. A large number of students have praised the
growth of cloud-based e-learning and predicted that it will be the way of the future in education

Keywords: Cloud-based e-learning, Google Sheets, Virtual Learning Environment

INTRODUCTION

The cloud-based e-learning paradigm was introduced to overcome the challenges of the traditional e-learning model
in terms of resource utilisation and allowing learners to access learning material from any location [2].Because of the
advancement of technology, institutions who take the initiative to integrate cloud services are expected to gain from
lower operating costs and improved service delivery [1].As a result of the benefits it delivers in an electronic learning

] ﬁEl 35389

e


http://www.tnsroindia.org.in

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

Vol.12 / Issue 69 / December / 2021 International Bimonthly (Print) ISSN: 0976 — 0997

Manoharan and Senthilkumar

environment, cloud-based e-learning has been progressively gaining traction[3]. Institutions like to work with a
model that gives benefits while also being cost reasonable to maintain. The conventional model was expensive to
maintain, and several of the features required modifications to work. It is true that upgrading more than half of a
facility's computers is costly[1].A good online learning interactive system in real time can be provided by using a
Google classroom and Google Sheets , Forms , Quiz as an E-learning platform. Both students and teachers can benefit
from the Google classroom learning environment's extensive shared resource storage. The major goal of this project
is to investigate and quantify the characteristics that influence student acceptance of Google classrooms in college.

Education

Human civilization entered the digital age as a result of the 4.0 revolution. In this situation, technology serves as a
tool for humans to perform jobs and function more efficiently. This is a problem that also affects pupils. The ease
with which kids can acquire information via the internet has both beneficial and harmful consequences. They might
actively look for information sources that are pertinent to their college tasks. However, because of the volume of data
obtained, they are less picky in their source selection. Based on the (WSIS) Declaration, which asserts that anybody
can generate access, utilise, and exchange information and knowledge, everyone must be able to appropriately
confront and master information. With the rapid advancement of information technology and the widespread
adoption of the internet, office automation is maturing. By combining modern science and technology with the use of
information resources, we have substantially increased the efficiency of our work and achieved excellent outcomes.
Filling out a form, while a regular action in normal work, can be a time consuming process that reduces workplace
efficiency. To begin, the manager must distribute forms to all users and then summarise all of the forms once they
have been filled out and gathered. This procedure could take 3-4 days or perhaps a week to complete. Second, some
fields in the form, such as name, gender, phone number, and email address, may be the same or identical to those in
prior forms. Finally, the contents filled out by users may be diverse, resulting in data integrity issues. Google has
launched online office software against Microsoft Office since 2010, such as "Writely" and "Spreadsheet," in order to
expand the application domain of office automation and achieve mobile office or remote office, and Microsoft has
also officially launched the online version of the Web Office 2010.Additionally, certain methods [1-3] have been
proposed for auto-filling or auto-completion of web forms. All of the efforts are worthwhile, but they will not be
enough to overcome the aforementioned flaws, particularly in terms of data integrity.As a result, we created an
online intelligent form filling system based on an Excel template or word template.

Design and Analysis of Systems

System Modules (A)There are two types of users in this system: common users and system administrators. Users can
upload Excel template files with bespoke formats, which will be parsed and generated into relevant web forms
automatically. The web forms can then be filled up by authorised users (such as their friends) and a statistical
analysis run. System managers keep an eye on the system to make sure it's working smoothly and accurately. As
shown in Figure 1, this system has five modules: template management, form management, friend management,
user management, and system management.

System Modules (A)

There are two types of users in this system: common users and system administrators. Users can upload Excel
template files with bespoke formats, which will be parsed and generated into relevant web forms automatically. The
web forms can then be filled up by authorised users (such as their friends) and a statistical analysis run. System
managers keep an eye on the system to make sure it's working smoothly and accurately. As shown in Figure 1, this
system has five modules: template management, form management, friend management, user management, and
system management.
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Managing Your Friends

This module is mostly used to keep track of a user's friends. Common users can permit all users to fill out web forms
in this system, or they can only designate for parts of their friends. Management of users. This module is mostly used
to manage the system's users. It also gives all users the ability to change their passwords. System administration.
This module is primarily responsible for managing system data such as system settings, system codes, and
fundamental data. In addition, data backup is included in this module.

The system's framework is depicted in Figure 2.The data centre, which consists of Excel template files and a
database, is the bottom layer, where user information, template information, form information, and friend
information are physically stored. Instead of connecting directly from applications, mechanisms to access the data
centre are contained inside data share interfaces or agents in the data access layer. The business logic layer is a
crucial layer that implements the above-mentioned system components' business procedures. The user interface is
built as a presentation layer that only accepts user input and displays the results from the business logic layer, which
executes transactions based on the top layer's parameters. This system also includes centralised security
administration and monitoring capabilities.

Parsing Templates

We define custom format symbols to present properties (such as control type, data type, and attributions) for each
field in the spreadsheet to ensure the normalisation, validity, and integrality of the filled data when converting a
spreadsheet with Excel template format into a corresponding web form. The custom format symbols are shown in
Table 1. Fig 3 Google Classroom is a free Software as a Service programme developed by Google. It's a cloud
computing service of some sort. Virtual Learning Environment is another name for Google Classroom (VLE).It is
well-known for its use as a learning aid in higher education institutions. It offers two application platforms, Desktop
and App application, which students and teachers can download for free from the Apple Store and Store,
respectively, for IOS and Android operating systems. Fig 4 Google Docs is an online word processor that is part of
Google's free, web-based Google Docs Editors suite, which also includes Google Sheets and Google Slides.

Creating a Web Form

Each field is created into an appropriate control while parsing the template, and then attached to a "Place Holder"
control in the web form. According to its data attributions, the field may also be necessary to connect a validation
control, which allows us to simply and automatically validate the input value.

Information Retrieval and Matching

Users frequently fill out a variety of forms in the workplace, and many of the fields in these forms are highly
repetitive, which can be optimised by intelligently reusing the user's data.As a result, we use clever technology to
match and retrieve information that the user has already filled out.Three circumstances that may arise during
information matching and extraction are listed below: In each form, the system will directly pull information from
previously filled out areas with the same name, such as "Name" and "Gender."If the user filled out different
information, the system will extract the information from the most recent filling and display a list of all information
ever completed for the user to choose from. For example, if someone has previously filled out "music” in the "Hobby"
area through our system, the system will now automatically fill out "music" in the "Hobby" field for him. If he
changes the information to "game" at this point, the system will again fill in "game" and present a list that includes
"game" and "music."

Users can create a synonym table in preparation for fields with the same meaning but different names (such as
"Gender" and "Sex"), and the system will match the synonym of the field name and fill out the field according to the
former criteria. = For variables with a computational link (such as "Age" and "Date of birth," or "Amount,” "Unit
Price,"” and "Quantity"), users can create a formula table or a formula expression for this field in the Excel template,
and the system will calculate the outcome.
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CONCLUSION

This paper proposes an online intelligent form filling system, outlines the system's modules and framework, and
discusses three important technologies. We can break through time and space boundaries during form filling with
the help of this technology, reducing the workload of form filling and aggregation, and therefore improving the
efficiency of our work. We’ll concentrate our efforts on conducting more in-depth study on template parsing in order
to accommodate more document formats, such as Microsoft Word and editable PDF.We will also continue to
investigate semantic matching technologies in order to improve the intelligent level of information matching and
extraction. To summarise the primary research issues and their solutions, the old e-learning paradigm is no longer
appropriate due to advancements in technology that provide free-of-charge and low-up-front requirements, as we
described above. The widespread availability of technology, a large number of strong rivals in the market, and an IT-
skilled generation have all aided the acceptance of e-learning in education, regardless of the learners’ and instructors'
geographical locations. The cloud-based e-learning model has filled a vacuum in the traditional e-learning model in
terms of risks and security issues, as cloud-based e-learning services will give a service with SLA, and security is one
of such service provider's key priorities. Finally, institutions must choose the appropriate approach to cloud
computing services depending on their needs in order to get the results they want from cloud-based e-learning.
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ABSTRACT

Plants have been widely studied as lead compounds for pharmacological products. They have many
constituent secondary metabolites that impart useful medicinal properties. These secondary metabolites
often contribute to the presence of anti-oxidant properties in the plants. Anti-oxidant property is known
to counter many lifestyle diseases as diabetes, cardiovascular diseases, cancer, aging etc through free
radical scavenging activity .Many plants & herbs have been used in traditional systems of medicine and
household remedies since the ancient times. However the principle behind their action is being studied in
recent times. The anti-oxidant activity of many plant species and their action against the reactive oxygen
species are being explored and characterized.

Keywords: Anti-oxidant, DPPH ,Plants, Herbs.

INTRODUCTION

With increasing research in the area of natural anti-oxidants, many novel sources such as plants, plant products like
fruits and microorganisms are being discovered that can aid in the development of natural anti-oxidants to replace
the synthetic ones. Similar to the anti-oxidant property, secondary metabolites also confer other useful medicinal
properties; such as natural enzyme inhibitors. Obesity is another important lifestyle disease for which new treatment
modalities are being developed. Obesity is a health issue of the global level with 500 million adults affected. It is
garnering interest as there are no permanent and natural management options. Thus now phytochemicals are being
studied for viable options.

One possible anti-obesity treatment is that of Pancreatic Lipase Inhibitor. Pancreatic Lipase is the enzyme responsible
for the digestion of triglycerides. When this is inhibited, the dietary triglycerides absorption is reduced thus reducing
the calories .This treatment is now gaining popularity as it does not interfere with any other physiological function
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(Shi and Burn,2004). If the lipase inhibitor is obtaining through a natural source it also greatly reduces the adverse
effects of chemicals. Thus examination and validation of anti-obesity activity of photochemical will lead to the
development of novel efficient dietary supplements to counter obesity.

MATERIALS AND METHODS

Sample Collection
To evaluate the anti oxidant and anti-obesity by pancreatic lipase inhibition of herbal extracts ten different plant
samples were randomly selected and their potential was determined under laboratory conditions.

Sample Preparation And Extraction

The herbal plants were purchased from Anna siddha hospital, Anna Nagar, Chennai. The samples were shade dried
for a week of time and grounded using mortar and pestle. The powdered samples were kept in airtight containers for
further study. Twenty five grams of the samples were taken individually and was extracted with 300 milliliter of
ethanol using Soxhlet apparatus for ten hours of time. After each extraction the extractant was collected from the
apparatus and condensed the same using rotary evaporator at 50°C under reduced pressure. The resulting crude
extract was made to a concentration of 100mg/ml with ethanol and stored in a refrigerator.

Antioxidant Assay

DPPH Assay

The assay was determined as described by Molyneux (2004).A clean test tubes were arranged as a row and labeled
properly as that of concentration and as blank.3.7 ml of methanol was added in all the tubes. 100ul of sample was
taken at each concentration (200 ug/ml, 400 pg/ml, 600 pg/ml, 800 ug/ml and 1000 pg/ml) and were added to the
labeled tubes. 100pl of molecular grade water was added to the blank tube .Then all the tubes were incubated at
room temperature for 30 minutes. After incubation absorbance was read at 517nm and recorded.

. . Absorbance of Blank — Absorbance of Test
% Antioxidant activity = Absorbance of Blank X 100
Ferric lon Reduction Potential (FRAP)
The assay was determined as described by Benzie and Strain( 1996). Distilled water of volume 1ml was taken
and 80pl of all the ethanol extractsat concentrations 200 pg/ml, 400 pg/ml, 600 pg/ml, 800 pg/ml and 1000 pg/ml
were pipetted out respectively one by one into the standard 4ml plastic cuvette. Then, 600ul of incubated
FRAP Reagent was added to the cuvette and it was briefly inverted to mix the solutions. The reagent blank
was 