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Abstract:

The present article aimed to highlight the efforts made by Reckitt Benckiser Private
Limited Company during the lockdown period. The rising demand in sanitization in Covid-
19 poses an opportunity for Reckitt Benckiser to sell more Dettol. The RB has adopted
various marketing strategies to sustain the label during the pandemic situation Covid-19.
New labels entered the market and created a competition to establish the trusted brand
Dettol. Dabur, HUL like big players, Non-branded local brands also entered into the
market. Two objectives were set for the study as to understand and evaluate the efforts of
Dettol during the Covid-19 pandemic situation and to identify successful outcomes during
the pandemic situation. Analysis based on secondary sources e-newspaper, television
commercials, published research articles, websites. The outcome reveals that during the
pandemic situation, the percentage of television advertisement insertion of Dettol liquid
soap was more as compared to Dettol toilet soap. 25% television ad with emotional appeal
inserted for Dettol toilet soap. The Product was stretched to ‘Disinfectant Spray’ to exploit
the favorable situation. Partnership with Tik Tok, Social website alertness, financial
performance went well. Antiseptic liquid market share is largely covered by Dettol
compared to its competitors. Reckitt Benckiser adopted an effective brand management
process during Covid-19 through various campaigns viz. Back to School
campaign, Swachh Banega India and Maa Maane Dettol Ka Dhula. This way market got

the lesson how to manage the brand in difficult situations in Covid-10.

Introduction

Reckitt Benckiser India Ltd (RBIL) is a fully owned subsidiary of Reckitt Benckiser
Private Limited Company., well renowned in India in household cleaning. An Organization
operating in 60 countries, its sales in 180 countries and has had net revenues of more than
$5.5 billion. Reckitt Benckiser_India Ltd (RBIL) manufactures and markets a wide range of

products in Personal care, Pest control, Shoe care, Antisepties, Surface care, Fabric care,
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other categories. Amongst its many well-known brands are Dettol, Mortein, Harpic, Cherry
Blossom, Lizol, Disprin, Robin powder, Colin, etc. Most of these brands are either number
1 or number 2 in their respective categories in India.

India’s most trusted brand ‘Dettol’ is marketed as protection from germs. The rising
demand in sanitization in Covid-19 poses an opportunity for Reckitt Benckiser to sell more
Dettol. The RB has adopted various marketing strategies to sustain the label during the
pandemic situation Covid-19. However, new labels entered the market and created a
competition to establish the trusted brand Dettol. Dabur, HUL like big players, Non-
branded local brands entered into the market. Thus, the market share was diluted and
Dettol has the opportunity to exploit the situation but was a critical situation to protect its
brand away from the competition. Therefore, interest is created to understand and analyze

the efforts of Dettol to protect its market share during the pandemic situation.

Research Methodology

The present study aimed with the two objectives to understand and evaluate the efforts of
Dettol during the Covid-19 pandemic situation and to identify successful outcomes during
the pandemic situation. Research conducted during the lockdown period to December
2020, Descriptive study purely based on secondary sources e-newspaper, television
commercials, published research articles, websites. It is analyzed through the information
collected through news form and data presented with discussion and findings and

conclusion.

Analysis and Discussion

Reckitt Benckiser (RB) promoted its brand Dettol in various ways like Increase Television
Commercial Advertisement Insertion, Launch Dettol Spray, Launch New Range of
Products with Mothers, Handwash Challenge with Tik Tok, create awareness to maintain
personal hygiene during Pandemic Situation. RB used a social website platform but
criticized its exaggerated claim of commercials that Dettol kills coronavirus.

RB has made 25943 insertions in the television ad during the pandemic of these Dettol
Liquid soaps (13524) insertions are more compared to toilet soaps (12419). During the
Covid-19 pandemic situation, various brands did a total of 46,250 insertions of an ad on
television. Of these 28% insertions is of Olx, 25% of Amazon.in & 25% of Dettol Toilet
Soap & 22% of Facebook.
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An Organization launched a new product ‘Dettol Disinfectant spray’ which is a one-stop
solution for the germ-free home during the pandemic situation. Brand Dettol enhanced by
product stretching strategy.

To make the brand strong RB’s emotional appeal, “Dettol with Moms”, mothers emotional
& sensitive approach well worked in ad promotion during sensitive & insecure situations
of covid-19.

To spread the government’s message on handwashing company did a partnership with Tik
Tok. The Campaign Handwash Challenge aimed to reach many people & their goal was
100 billion views at the point of a brand in India. The campaign's videos were viewed by
nearly 125 billion times So, this effort was successful.

Another ad campaign used education appeal on personal hygiene to prevent and spread of
Covid-19, germ protection. Reckitt Benckiser took the initiative in delivering the social
message on personal hygiene. There are chances to forget the message if it is exposed one
or two times so increased television commercial frequency.

Sometimes controversy also indirectly helps to show the presence of a brand. When
Facebook user Andy Freeman posted an image of Dettol disinfectant spray, saying it can
kill the nCoV 2019 The Dettol spray bottle label information text was it can kill cold
viruses (human coronavirus and RSV) and not the nCoV 2019. This post has been read by
more than a thousand times. But the authority clarified the issue in media by saying: "As
this is an emerging outbreak, we do not yet have access to the new virus (2019-nCoV) for
testing. Our products have been tested against other coronaviruses such as MERS-CoV and
SARS-CoV and have been found to Kill the virus. Although 2019-nCoV is a new strain, the
virus is very similar to other coronaviruses.” The firm added it will continue to work to
understand the virus and test Dettol's effectiveness against it. "We are working with our
partners to ensure we have the latest understanding of the virus, route of transmission and
will test our product range as soon as possible,™ it stated.

During the lockdown, the organization took all possible measures to step up production
activities. RB’s offices in Makati, in the Metropolitan Manila region, were converted
overnight into accommodation for more than 200 factory staff, complete with showers and
canteen. The factory was still fighting to meet a Dettol demand. Every day, every week
they were increasing capacity, increasing fulfillment rates. They were still under pressure
to deliver. Globally the company eventually housed 1,000 workers. They put in
accommodation, they arranged-transport, and they arranged everything. In this position,

they were making decisions which-are for life or death,” There were customer complaints
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on the shortage & scarcity of hand sanitizer & soaps. The Demand for Dettol was rising
during the pandemic situation but Reckitt Benckiser was unable to meet rising demand due
to some unavoidable & unpredictable situations e.g. CEO (important decision-maker) was
locked in London flat & important production center was located in Woohan (China)
center of Hot-Spot of Corona Virus in the world. This was a very adverse & problematic
situation due to adverse conditions.

The performance of the Dettol brand in the Hygiene sector is more. i.e. 38% & 8% in
Portfolio, 21% in both Home & Health sector, 4% Food sector and 8%.Pharma sector.
There was strong consumer demand, particularly in March & April. The sale of Hygiene
products increased by 12.8% and Dettol Handwash was increased by 13.6%.

The demand for Dettol increased by 62% around the world due to Covid-19. In the year
2020, the Net revenue is 6,911 £m & the gross profit is 4,212 £m. In the year 2019, net
revenue was 6,240 £m & gross profit is 3,757 £m. The net income is 1,087 £m in the year
2020 which is 124 £m in the year 2019.

In 2019 during the Covid-19 pandemic situations, Dettol launched a new product
Disinfectant Spray, and maintain its Dettol label through product development.

The Market share of Dettol was 83%, 10% Savlon, and 7% others. It reveals even though
market share and sales increased during the covid situation but the company was unable to
restrict potential competition.

According to FMCG review of Nielsen, In January & February 2020, the three most selling
brands in the hand sanitizer segment (i.e. Dettol, Savlon, Lifebuoy) alone had a market
share of 85% while others including existing players & smaller brands had only 15% share
of the market collectively. The sale for the top three brands decreased to 39% in March
2020 as there was a sudden increase in demand for hand sanitizers but limited due to
lockdown. Hence, smaller players’ entry was easier.

RB introduced various campaigns as Back to school campaign, Dettol-Banega Swachh
India, Maa Maane Dettol Ka Dhula” which was launched in the year 2014 & featured
Amitabh Bachchan. RB was partnered with NDTV & Facebook to launch “Dettol-Banega
Swachh India”- a 5-year ambitious program that addresses the rising need for hygiene &
sanitization. To create awareness and importance of hygiene & sanitation, “Maa Maane
Dettol Ka Dhula”. The brand has promoted not just Dettol Original but also its variants. It
makes seasonal campaigns too under this tagline which is also remembered for the longest

time.
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Dettol starts to awaken customers not to consume its cleaning products, after the comments
of President Donald Trump. Who suggested the possibility of injecting disinfectants to
protect people from coronavirus. Reckitt Benckiser (RBGLY), a British company, warned
that human consumption of disinfectant products is dangerous. It issued the statement
"recent speculation and social media activity.” "As a global leader in health and hygiene
products, we must be clear that under no circumstance should our disinfectant products be
administered into the human body (through injection, ingestion or any other route)," It

shows that cognizance of media and social websites responses make the people recall.

Findings

1. During the pandemic situation, the percentage of television advertisement insertion of
Dettol liquid soap is more as compared to Dettol toilet soap.

2. Total 46,250 insertions in television ads out of which 25% ads inserted by Dettol toilet
soap.

3. Dettol brand enhanced by product stretching strategy through ‘Disinfectant Spray’ to
exploit the favorable situation.

4. Emotional appeal in television ads became effective during the pandemic situation

5 A Platform of Tik Tok helps to increase large coverage during the lockdown.

7. Reckitt Benckiser took the advantage of social media raised controversy but
immediately the responsible authority has given the statement & clarified the issue and
controlled the situation.

8. Demand for Dettol was rising during the pandemic situation but Reckitt Benckiser was
unable to meet rising demand due to some unavoidable situation.

9. The performance of Dettol in the Hygiene product category is more i.e. 38% compared
to other categories like health, home & very least in food

10. The performance of the Dettol Brand was better than its forecast during the pandemic
situation.

12. Dettol remained a trusted brand during the pandemic situation.

14. Financial performance of the brand is increased in the year 2020 as compared to the
year 2019.

16. Antiseptic liquid market covered by Dettol brand compared to its competitors

17. Reckitt Benckiser was unable to meet the rising demand for Dettol sanitizer hence,
Local brands jumped in the market race to fulfill the gap between increased demand & less

amount supply.
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18. Reckitt Benckiser adopted an effective brand management process during Covid-19
through various campaigns viz. Back to School campaign, Swachh Banega India and
Maa Maane Dettol Ka Dhula

Conclusion

Brand Dettol is a trusted brand in antiseptic antibacterial agents for the safety of an entire
family. Brand Dettol has come up with many products other than antiseptic liquid-like
hand sanitizers, soaps, surface cleaners, Disinfectant Spray, etc. for the fulfillment of
various needs of customers. In the pandemic situation of Covid-19 make compulsion for
wide usage of a cleansing agent as disinfectant & sanitizers. Dettol brand got an
opportunity to exploit the situation. For getting benefit from this opportunity Reckitt
Benckiser took many efforts regarding Dettol brand management & increases the
performance of a brand. They updated their tv commercial insertions, introduced
‘Disinfectant Spray’. Thus, Reckitt Benckiser has exploited the opportunity posed during
the pandemic situation due to its trusted label & continuous promotional efforts. Two
challenges they faced during lockdown one is meeting rising demand and effective
distribution as their production and distribution center is located in lockdown area and its
marketing CEO also locked in London hotel due to pandemic lockdown so managed with

digital communication.
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Introduction:

Glonalization brings quick and rapid access of all things aroend the woeld. In today's modern em
person do not have miach time 0 yisil at vanoes showrooms and made shopping. This problem
wits addressed by E-shopping. It is the comcept of clectronse shoppmz means 1o shwop online
wsing intereet from snveime, anywhere

E-shoppiag means nct of purchasing product of sesvives over the internet. Online shopping has
grown populady over the years, mainky because peophe find it comvenient and exsy 10 bargain
Irom e comibort of thewr place, bome or office. An unpootant benefln e-shopping provude & that
unlike tradmional shoppmg there 1 no neod 1 wait in koag bees or search from store to stoce 1t
15 just search ofan advertise by Google

E-commezce, which stands for electremnc commerce, refers 1 the exchamge of paducts and
wervices over an ¢lectromie network, such as the phone or the Intemet. It refers % & websne that
accepts credit card paymems and sells goods or services dwectly from the site utiising a
shoppang cant or shapping basket sysem onlize. It entails carrying out business wsing electronio
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media aad informaton technology, mchodmg dectronic data interchaage (EDI). In simpie words,
electonie cammerce myolves buving and selling of goods and services over the Wostd Wide
Web. Customers can purchase anything at aayuime right from a car or 3 cake sitting comfontably
at their locatron 2nd @t # to someone sittimg milkes spant just by chick of 2 moase
Literature Review:-
A plethomn of search scholar stodied om the caline shopping among natonal md iemational
kevel Adoptem af anline shopping still observed on nascent stage The rescarchers seem to take
different perspectives and foces on different factors in differeat ways
Researcher has atiemapied contextoad review of articles published in international, matromal and
regional research purnals
Maat of these studies have ananpied 0 identify. factors imfluencing oc comtrinding % onlne
shopping attitade and behavior, few of them also fovus $heis attention on demographa: diffesence
m anline shopping behavior, The sessarcher seems to take differcat perspective by different ways
viz (Hag, 20103 Author opine that the perceptian of coleac shoppers is independent of their age
and gender bet dependent of their qualification & gender and inceme & gender. Furher more
(Ahxanul Haque, 2006), reportad that gender and family mconwe had sigmaficant relatoeship
with overall stotude (Almousa, 201§ jreveaked that w 18-25 years age groege, both nales and
females, wse the miemet heavily and more adapted to interaet shopping. Although this age group
does not have higher meontes of their own and is not expected 0 éam income yet i the Sandi
culture, rather, they are mostly dependent on others wnil they graduaie and then partcipate in the
yob market.
On comtrary (Srdanth Beldona, 201 1) didn't ohaerved 20y sigmficans difference between male
and female onbine buyers. This resalt is also sepported by (Nobal Tamine: 2004) that gender and
fregoency of online shopping are independent of each other. Also {Yet Mee Lim, 2010) did not
find any statistcal ssgauficant gender differences m caline behaviours and Anitudes.

Again on contrary (Jooyoung Park, 2009), opine that & compare o male females were search
mare Jaformation by visiting more product pages in the caline shopping provess. Author agrees
that femaks ore more micrested m clothing and males are more interested 1 electronics goods
category. He also opines that femmales are more blely to read the reviews on produdss oF services
and secks the help on an assistant’s agent for online shopping, Specifically, femabes consulted
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custames Teviews and used an assistant agent nwore often wien shopping for expenience goods
than when shopping for search goods, On the other hands, males showed mo sigaalicam
differences i infommation search accoss peoduct categonies. This implies that @ influence of
product chamctenistics on conaumers” mformaton search differs between males and females. A
consistent result is also observed by (Arpia Khare, 201 1) The make and female stadents differed
in their mtitads soward onhne shopping, utiliainan motives, and parchase micanon. Men are
likely to pescetve online shoppeng Web sites s convencnt, Bexible, eashling prodect, prce
comparisons, and sy fo operate

tAcilar, 2012), reported that male studeats have more positive attitudes wward online shopping
than female stadents | consstent result revenled by (IMs Asmatra Khan, 2012} Anwag the
entire population of mernet users, men more than women are inchned 10 Tying the mtemet for

vanad reasons

1.2 Research Problem :

Indea’s econamic growth has accelerated significandy from last two decades and it has inflated
the spending power of its citizens With rising incomes, household consumption has increased
and a new Indian middle class has emerged The world is chasging very fast. Technosavy people
don't have tmme %o west on shopping. Thewr wrends wwands adopting new technologies of
SBOPPING Were INcreasiny,

Estimate of imeraet users ‘universe’ inclodes those accessing intentet on their mobile phone
Users ase also profiled &5 consumners of & vanety of product asd services. E-shopping now a days
provides vanety of produce viz. FMCOG prodact, Wearable, Household and kitchen durahles,
Automobiles, Electronics, Mobdes, and vanous services

Changang Amitude towards Onboe Shopping

Despite the protiferation of “Awareness, Futare Demand Emphasis for Developing Markets &
Present Problems™ malls, individeals still peefer 10 shop cnline: Modem conssmers are maoge
sensible and able to access the market's options. With the mternet, consumers are made awore
Every day, moge people are asing the intermet. which draws m cussomess whe can shop online. It
was mever antipated that Indans woeld use ecommerce in this manner. Ticketimg, trip

bockings und even books and movies appear fine to bay online. Knowing that un Indea sizes vary
r=
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from boved 1o Beund and quality is ewoosistemt even for some of eleceromie sems, how is it that
these are people buy these inems online® In lndia there are few segments of people who bave not
yet tned purchasing oves wseenet
Hypotheses of the Stady
Standardized product can he defined a5 the product whick produces with the process of setting
generally wniform charocseristics for a partcular good of sesvice. Prodoct standardization among
the goods provided by different businesses operating 1 techoology-based industries can be
aseful for consumers smee it parmuss competition among the vanous sappliers.”

A standardized prodect means a good quality peoduct and brasded product. as online buving
Lacks in physical teach and feel approach. Generally stundardized prodacts are moge prefer by the
consumers hence following parameters are sought 1o judge the consunsers behavioe

1 Ihe Sundardeed prodects nsosly having low consumers insofvesent are shoppad on-
fine
Objectives of the Stady:
I To find out foctors influencing purchase dectsion regarding ¢-shoppeng

Research Methadology -

The stody 15 condhacted in Satarz Districs Suate of Maharashira, India: Study mited o de buvers
from vanous Jocations @ Satara distnet. Samples are selected from 11 mluka places m Satan
districs vary in nunshers. Structured schedales are the instrument for data collection
Data has processed using MS-Excel and analyzed using SPSS Package Descniptive analysis,
inferentsl statistics and multvanate stabistical sools beought into ase
Dats Avabysis:

Nature of proaduct prefers to buy snlise
Standardized Prodect
Foliowing table shows the agreememt of samples towands buyiog online nature of 2 2
standardized product. Six paramesess were asked o option on five point [iken type scale 1 foe

1 ' Read more: hatp; V'www basinessdicticnary cony'definiton’product-sundardization hum)
SoMaTwleY
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stroagly disagree and $ for seroagly agree. The optices were analyzed usiag mean, SD and meks
calcahited on mean score as follows.

Table
Standardized Product
{n=796)

Sr. Standardzed Product Men | SD | Rask
1| 1 lke to buy popular brands via online shopping, 458 | 068 I
2 | A popular brand means good quality products, 458 Josx| 2
5 | Intemet shoppeng provudes a betser qualitypeoduct, 403 | 0928 8
4 |1 would like 10 pay more for deanded peoduct. 3 0994 6
S | 1t s smporzant foe me to buy prodects’services with popular 42 |omy 3

brand names
6 | If 1 buy products’services from a weboretader, | woubd 1
peefer to buay popolar hrand name 45% 1amy) 4

(Source: Field Dat2)

Table | peesentad above revenls tha the samples peefer w purchase standardized peoduct online,
Castomer svolvenzent 15 low i case of standardized and branded pendocts; hence samples had
given highest preference ie, 1* rank to buy popilar brands with 438 mean A gualsy is
imporiant parameter which mokes bnnd popular i next prefiared by samphes with 438 mean
and 2* ranks. Samples had given 3 rank to "}t is imporant foc me 10 buy peoducts/services with
popadar beand names”' with 4.2 mean. Remaining parameter havime thew mean values moee than
196 it means shat sumples are agreod to buy standardized oc branded peoducts cotine

Umique Product

Folboang uble shows the agreement of samples sowards buying cakne namre of 2 2 umique

product. Four parameters were asked 10 option on five pont Ifcen type scale | foe stromgly
disagree and 3 for strongly agree. The options were analvzed using mean, SD and manks

calcahited on mean score as fodlows.

e e e
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Tahle 2
Unlgue Product
n=T96)

Sr Unegoe Product Mean | SD | Rank
I | Eprefer 10 buy unique product via oalme shoppoas 41 |0844 | 1
2 | The product geserally not avadable in local and nearby

maskel, | prefes to shop coline 424 | 073 | 2

3 | New amivals / products 2re quackly available cadine 316 |osis]| 3

4 | [ like o inroduce new style ALY |0951| 4
(Sonsee Faeld Data)

Table shows that unigqee prodact odffered by cnline retaller attracts owet of the samples as th
parsmcter secured 1° raak with 430 mean. “The predects generally not avarkible i focal and
oewby market, sespondent prefec 0 shop oaliee.” this parameler secored 2%rank t0 with 4.24
mean  Respondent believes that new amvals' prodhacts are quickly available caline a5 it sconed
¥ rank with 4,16 mean and parameter ‘L am one who tends to introduce new style’ secure low
runk with 582 mean

Inferential Analysis:

HU- ALl types of products ar¢ shopped oaline

HI. The Sundardized products mostly having low comsumers mvolvement are shopped on-line
Semples were asked 10 rate their opinion on statements tepresenting standardszed peoducts and
emgue prodects. Six statements were representing standandzed peoducts and Sour statemenss
were representing wmgue products. The opinions were soaght oo five pomt scale The mean
score has caleulated and the senes of mean scoce of opinions of standardized peadocts and
umque peoduces have pot to 31 for 1est of signaficance

Description of type of product shopped onbine
e mature of product shopped caline has been atsessed as follows, Two type of products were

ask to opme ca one 15 standardized product and anctber 15 unigue prodact.

T e ——————————————————
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Table: 3
Description of type of product shapped online
{r=T56)
Sr Particulars Mean N Sp SE Mean
1| Standesdiaed Prodect 4210 | ™6 | A 01%5
2| Unigue Prodsct 413 ™ | 559 i

Source: {Field data processed)
Above table shows that the opimnion of samples means score for standardized product 15 4.2 with

standard deviation 0522 and that of mean score for unique product 15 4.13 widh standard
deviation of 0399, It hes observed that the Ggures of mem score and standard deviation are
alnsost same.

Type of preduct shopped online test of sigrificance

Followeag wble shows test of significance regarding ‘opinion of samples wwards hopping
stancdardirad products and unigue peoducts. Paired sample't’ test bas used to test the significance

Table: 4
Type of product shoppad onbine test of significance
(= T9%)
Paired Differences ! dr | Sig (2-
St | Particalars Mean | SD | SE | 93% Comfidence wiled)
Mean | Isserval of the
Dufference
Lower | Upper
I | Standardized
Product and
| inogoe OORST | o605 | 0234 | 04281 | 1347 | 2792 | M3 o
Prodoct

Source: {Freld data processed)

Above table shows the valee of caloolated paired™t” 15 3.792 with a 'p’ vabue 0.000 the test s
significant hence null hypothesis §s rejected and altermative hypothesls is accepied. The
alternative hypothesis s The Steadardzed prodacts mosaly havieg low cossamers involvemens
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are shopped oa-fine. In this test the merely opimdons of samples wwands sundardwed products
has compared with opinioss of same samples towards unique products.

Lookang 2t the mean defference vaboe is 0088 with o standard deviation 0.66 shows proximaty of
the opinicas of samples towards statements relited with standardized product and unigue
product

Findings:-

1 Customer invoivement s low o case of standardized and branded products; hesce
samples had given highest preference ie. “nmk o buy popalar brands with 4.38 mean
A qualsy is inportant parametes which makes deand popular is next preferred by samples
with 4 38 mean and 2 ranks. Samples had given 2 rank to “¥t & important for me 10 buy
products'services with well-known brand names” with 4.2 myean (Refer Table No 1)
Unigree prodect offered by caline retadder attacts maost of the sumples 2 that parameter
secured 1st ok with 450 mean “The peoduct generally oot available in local and nearby
markes, Samples like %o shop online,” this pammeser secared 2*rank 10 with 424 mean.
Samples bebeves that sew amivals | products are queckly available online 25 1t scored 3rd
munk with 416
3 lvis opined that the opimon of samples means score for standardized product = 4.2 with
sandard deviztion (1522 and that of mean score for unagee peoducs 15 4.13 with standard
deviaton of 0,599, 1t has ohserved that the figeres of mean score and standard devation
are almost samwe
4 It 5 observed that the vabue of calcalased paired 't' 5 3792 with a ‘p' vakoe 0.000 the test
is ssgraflcant hence null hypothesis Is refected and alternative bypothesls is acceptod
The altemative. hypothesis bs The Standardized products mostty having low consumers
mvolvement are shopped on-line
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The paper aims to understand the awareness of customers and government efforts to promote e-
vehicle and also to understand customers' product perception. This study is conducted in Satara city
with 125 samples which consist of both existing customers and potential customers. A stratified
disproportionate sampling technique is adopted to select the sample. The Schedule is designed to
collect the feedback from the sample. The nature of the research study is descriptive. The study
identified and evaluated the consumer perception of various factors about the electric bike. The result
reveals that Government is taking rigorous efforts through FAME Amendment and PLI Scheme for
the Auto sector. Satara customers are well aware of e-vehicle. There is a growth in both e-bikes and e-
cars in Maharashtra. There is a combination of both positive and negative perceptions about e-vehicle.
Most of the respondents consider the cost and the mileage in purchasing a bike, so there is ample
potential for an electric bike in two-wheeler sectors. But their battery performance, speed, and
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appearance are the major factors that are affecting the sales of electric bikes.
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INTRODUCTION

In a thrust toward incentivizing new-age technologies and fulfilling
the policy taken at COP26 to reduce its carbon emissions to zero by
the year 2070, India is aggressively promoting the adoption of Electric
Vehicles (EVs). India aims to switch 30 percent of private cars, 70
percent of commercial vehicles, and 80 percent of two and three-
wheelers to Electronic Vehicles by the year 2030. For this, both
Central and state governments are offering various incentives to
buyers and manufacturers. Electric scooter sales touched double digits
in the recent period. They could already reach one million sales, had it
not been for the Russia-Ukraine war, which has led to a shortage of
semiconductors and other materials. According to the source of
published news, Last year, 0.2 million electric scooters were sold.
Analysts estimate that the two key players Ather Energy and Ola
Electric will jointly sell between 0.25 million to 0.26 million scooters
this year. By 2023 the expectation based on the capacity built up by
manufacturers is that sales could range between 1.5.2 million, making
a further dent in the overall two-wheeler market. If that happens,
electric scooters will cross another milestone, they will account for
10% of the total 18-20 million per annum two-wheeler market, which
includes motorbikes. It could also mark a shift in the domestic market,
where 70% of two-wheeler sales come from motoreycles; in favor of
electric scooters in the coming years. Apart from anything-else; there
are only a few electric bikes and these have just entered the ‘market.
The government has its estimate. It believes that 80% of the bikes will
be electric by 2030. We estimate that about 0:7-0.8 million electric,
scooters will be sold in 2022.

Currently, there are 35-36 players but it expects consolidation in the
next two to three years. The market will grow gradually. The Price of
electric scooters is also likely to go up when the government
eventually withdraws the subsidy, which is currently helping to keep
its price low. Perception matters a lot when anyone in the business
world. Needless to say, companies that enjoy favorable customer
opinions are often the ones that regularly break the ceiling and
achieve remarkable success year in and year out. On the other hand,
businesses with poor customer perceived value find it hard to
maximize their effort, struggle to realize the true potential, and in
most cases, also get consigned to obscurity. So, one should always
strive to meet the expectations of customers and want to be seen in a
positive light, and maintain a desired level of perception. Consumer
perception is vital for any business for many reasons. Perception
builds trust, Perception propels sales, Perception creates reputation,
and Perception drives key metrics Perception generates word of
mouth. Customers often form an opinion about a product based on
many factors and not all will be in your control. If you have the
right customer experience strategy, you can easily work on most
things that shape or break the perception and bring the desired
improvement to the result. Similarly, there are so many aspects such
as price, quality; positioning, etc. that can decide how your business is
seen by others in the market.

Review, of Literature

(Ashek, 2019)This. article highlight the importance of E-Vehicles and
the efforts of the government in implementing policies to promote E-
Vehicles to-reduce the-dependence on oil, decrease greenhouse gasses
and improvelainquality.
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The study was conducted in Bangalore city. The study analyses the
awareness levels of customers on government initiatives for E-
transportation in India. (Sanguesa Julio A, 2021)This paper reviews
the advances of EVs regarding battery technology trends, charging
methods, as well as new research challenges and open opportunities.
(Hannan M A, 2014)This paper highlights existing technologies are
more or less capable to perform HEV well; however, the reliability
and the intelligent systems are still not up to the mark and also
highlighted many factors, challenges, and problems with sustainable
next-generation hybrid vehicles.(Garling Anita, 2001) Author outlines
a two-phase strategy for the marketing of Electric Vehicles (EVs)
based on a discussion of current and expected future characteristics of
EVs and a review of research on early adopters.

RESEARCH METHODOLOGY

The research study is conducted in Satara city from Nov 2021 to Jan
2022 with the objectives of understanding the awareness of customers
and government efforts to promote e-vehicle and knowing the product
perception of existing and potential customers and to know the price
perception and identifying the influencing factor in buying. An
unequal proportionate stratified sampling technique is used to collect
feedback from a total of 125 samples.

A Schedule is used to collect the opinion of respondents. Both actual
buyers and potential buyers are selected as sample units. Collected
data analyzed with the help of descriptive analysis and presented with
tabulation and described through data analysis and discussion. The
nature of the study is descriptive. Results are presented in the form of
findings and classified data and tabulation presented in the annexure.

Data Analysis and Presentation: A Researcher has analyzed the
collected data and discussed it as follows. Published data talks about
the growth of e-vehicles in Maharashtra in cars and two-wheelers. It
shows as follows. The above figures depict that E-cars and two-
wheelers are increasing in Maharashtra. Of these two-wheelers,
growth is higher compared to e-Cars in Maharashtra.

Table 1. E- Vehicles (cars and 2-wheelers) Growth in Maharashtra

Sr.  Year Cars  2-wheelers  Registered
1 201920 183 5479 7400

2 2020-21 1128 6875 9415

3 202122 2633 19396 23786

Source: https://timesofindia.indiatimes.com/city/mumbai/e-vehicles-
in-maharashtra-up-153-in-1-year-more-than-double-in-
mumbai/articleshow/88555385.cms

It reveals that acceptance of e-vehicles are increasing day by day in
Mabharashtra. The government's efforts in implanting e- vehicles
policies are getting success to some extent. It is a very good time for
electric vehicles in Mumbai and Maharashtra. While the state saw a
phenomenal 153% rise in new e-vehicle registrations in the first nine
months of the financial year 2021-2022, the city recorded a growth of
112% in the same period, the latest transport statistics show. Compared
to 9,415 e-vehicles registered in 2020-21, the number of registrations
skyrocketed to 23,786 in just nine months of 2021-22 (April 1 to
December 27 this year).

Government Efforts: India is aggressively promoting the adoption of
Electric Vehicles (EVs). For this, both Central and state governments
are offering various incentives to buyers and manufacturers.

PLI Scheme for Auto Sector: In September this year, the Union
Cabinet approved a Rs 26,058 crore production-linked incentive (PLI)
scheme to accelerate domestic manufacturing of electricrand fuel cell
vehicles and drones in India. As per the government's estimate, the
scheme would attract Rs 42,500 crore in fresh investment. in the
automobile and auto components industry over  five: years. The
government has allocated Rs 25,938 crore for the automobile sector
and the remaining Rs 120 crore for the drone sector

FAME 1II Amendment: FAME-II (Faster Adoption and
Manufacturing of Electric Vehicles-II) scheme. Under this, the
government significantly reduced the price gap between petrol-
powered two-wheelers and electricians by increasing the subsidy rate
for electric two-wheelers from Rs 10,000/kWh, to Rs 15,000/kWh,
while also capping the incentives at 40 percent of the cost of vehicles
as against 20 percent earlier. Government official plans were afoot for
1500 new EV charging stations across the Mumbai region. The
government also wants to ensure that 10% of new vehicle
registrations by 2025 are electric vehicles.

Perception of Customers in Satara City: The Researcher collected
the opinion of customers in Satara city to examine their perception of
customers. After analysis of the collected data, it shows that 60% of
respondents have bought an electric bike and 40% are potential
buyers. Of these respondents, 75.2% of respondents are aware of
electric bikes, and very few i.e. 24% are unaware. This percentage is
due to existing customers' samples being more than potential.43.2%
of the sample perceive that the price of a vehicle is high, 26.4%
perceive low, and 5.6% only perceive very low. There is mixed
opinion about the price of Electric Bike. There is a need to plan an
effective convincing price aspect for Electric Bike. 36.8% perceives
mileage of vehicle is ‘Very Good’, 24.8% perceive ‘Good’, 28%
perceive ‘Bad’& 10.4% perceive ‘Very Bad’. It reveals that the
perception of customers towards mileage of the electric bike is
satisfactory as they perceive (61.6%) ‘Good’ rest i.€.39.4% perceives
‘Bad’. 40.8%sampleperceive the speed of the vehicle high, 11.2%
perceive very high, 22.4% perceive low & 25.6% perceive very low.
Thus, the perception of samples towards the speed of the electric bike
is satisfactory.

Respondent (53.4%) preferred Electric Bike price range between
50,000-90,000 & rest i.e.46.6% preferred the price range
between90000-110000. Zero Emissions and Environment & Tax
Benefits are two important criteria that make respondents purchase
Electric Bike.(66.66%)samples are dissatisfied with their post-
purchase experience & (33.33%) customers showed satisfaction
towards post-purchase experience. It reveals that 66.66% are
dissatisfied with the post-purchase experience. There is a need to
identify the reasons for their dissatisfaction. There is further scope to
study customer satisfaction towards Electric Bike. (60%) sample
perceives the high cost of maintenance and (40%) perceives low-cost
maintenance of e-bikes. There is a need to identify the reasons for
their high-cost maintenance. There is further scope to study
customers' high-cost experience with Electric Bike.54.66% samples
said e-bike speed is ‘average ‘& (26.66%) samples said ‘good’ speed
& (18.66%) said ‘poor’. There is a need to improve the speed of the
Electric Bike. When respondents talk about mileage coverage per charge, (52%)
samples said they cover 90-110 km mileage per charge & (30.67%)
cover110-130km,(12%) said 70-90km & (5.33%) very few customers
said mileage covered per charge is abovel30km.It reveals that the
majority of sample cover distance is 90-110km per charge. A very
few (5.33%) customers said the distance covered per charge is above
130km. So there is a need to study more on their power-saving
storage of batteries to cover long distances per charge.

RESULTS

Results of a study found after analyzing the data where 60% samples
are existing users of Electric Bike & 40% are willing to buy i.e.
potential customers. There is a mixed non-proportionate group of
samples used for the study. The results are based on their opinion. The
majority of respondents are aware of electric bikes. There is mixed
opinion on the perception of price. Perception of about mileage of the
electric bike is satisfactory as they perceive (61.6%) good & rest
1.6.39.4% perceiverbad. . The perception of customers towards the
speed of «the electric” bike is satisfactory. Respondents are more
convinced to -buy-Electric Bike for low running features than other
features. The preferred price of a vehicle ranges from 50000 to 90000.
Tt shows ‘respondents.are not.ready to spend more. Zero Emissions
and Environment:& Tax Benefits are two important criteria that make
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respondents purchase Electric Bike. All sources viz. The Campaign,
advertising, pamphlet, & others are used by the customer to know the
Electric Bike. Respondents gave more preference to advertising the
product. Actual customers are more preferred the campaign &
Potential customers prefer the pamphlet. The majority of respondents
are dissatisfied with the post-purchase experience. There is a need to
identify the reasons for their dissatisfaction. It is well said that
dissatisfied customers are always more dangerous than satisfied
customers. There is further scope to study customer satisfaction
towards Electric Bike. The majority perceive the maintenance cost of
the vehicle as high. There is a need to identify the reasons for their
high-cost maintenance. The majority perceive the speed of the vehicle
to be average as per their post-experience. It reveals that customers get
attracted by vehicle speed. So to attract more customers need to
improve the speed of the vehicle. The majority of samples covered
distance is 90-110km per charge and very few covered above 130km.
Therefore, there is a need to examine power-saving storage i.e. battery
to cover long distance per charge. Respondent thinks appearance plays
a major role while making purchasing decisions so the Electric Bikes
need to be made more attractive.

CONCLUSION

To be conclude that the maximum number of respondents are not
aware of Electric bikes. Thus, it requires various promotional
activities to increase the awareness level & thereby increases the
sales.

The study also identified and evaluated the consumer perception of
various factors about the electric bike. The result of this study shows
that there is a both positive and negative perception about e-vehicle.
Here most of the respondents consider the cost and the mileage while
purchasing a bike, majority of customers cover distance is 90-110km
per charge so there is ample potential for the electric bike. But their
battery performance, speed, and appearance are the major factors that
are affecting the sales of electric bikes. The study explains the
perceptions prevailing in the minds of customers and highlights the
areas to improve the e-bike in near future.
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Appendices
Table No. 1 Distribution of Respondents As Per Their Type of Customer
Sr. No [Type of customer [Frequency Percentage (%)
1 |Actual customer 75 60
2 Potential customer 50 40
[Total 125 100
(Source:-field data)
Table No: 2 Awareness of Electric Bike
Sr. No Parameters [Frequency IPercentage (%)
1 Yes 94 75.2
2 INo 31 24.8
Total 125 100
(Source:-field data)
Table No: 3 Respondent Perceptions Towards Price Of Electric Bike
[Types of customer Total
Sr. Perception |Actual customer Potential customer
Freq % Freq % Freq %
1. Very High 19 25.33 12 24 31 24.8
2. High 29 38.67 25 50 54 43.2
3. Low 22 29.33 11 22 33 26.4
4. Very low 05 6.67 02 4 07 5.6
Total 75 100 50 100 125 100
(Source:-field data)
Table 4 Criteria Used to Prefer Electric Bike
Sr. IParameters Weighted Average IRank
1 Insurance of registration cost 123 3
2 Petrol Consumption 123 3
3 [Tax Benefits 124 2
4 Zero Emissions And Environment 125 1
(Source:-field data)
Table No 5. Perceptions towards Speed of Electric Bike
[Types of customer Total
Sr. Opinion |Actual customer IPotential customer
Frequency’ Percentage Frequency Percentage Frequency Percentage
1. [Very High 08 10.66 06 12 14 11.2
2. High 29 38.66 22 44 51 40.8
3. Low 9 12,02 19 38 28 224
4. Verylow 29 38.66 03 6 32 25.6
5. [Total 75 100 50 100 125 100
(Source:-field data)
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Table No. 6 Perception of Customer Towards Sources Used To Know Electric Bike

Types of customer Total
Sr. Opinion Actual customer Potential customer
Frequency Percentage Frequency Percentage Frequency Percentage
1. Campaign 22 29.33 07 14 29 23.2
2. |Advertising 32 42.67 22 44 54 43.2
3. Pamphlet 10 13.33 14 28 24 19.2
4. Other 11 14.67 7 14 18 14.4
5. Total 75 100 50 100 125 100
(Source:-field data)
Table 7. Perception Of Customer Towards Mileage Of Electric Bike
Types of customer
- Total
Sr.  |Opinion Actual customer Potential customer
[Frequency Percentage |Frequency Percentage Frequency |Percentage
1. Very Good 39 52 7 14 46 36.8
2. Good 10 13.33 21 42 31 24.8
3. Bad 16 21.34 19 38 35 28
4. Very Bad 10 13.33 03 6 13 10.4
S. Total 75 100 50 100 125 100
(Source:-field data)

Table No: 8 Respondent Perceptions Towards Feature To Convinced To Buy Of Electric Bike

Types of customer
- Total

Sr. Opinion Actual customer Potential customer

Frequency Percentage |Frequency Percentage Frequency Percentage
1. Low weight 11 14.67 09 18 20 16
2. Low running 39 52 25 50 64 51.2
3. Registration onnot required 19 25.33 14 28 33 26.4
4. Others 06 8 02 4 08 6.4
S. Total 75 100 50 100 125 100
(Source:-field data)

Table No: 9 Respondent Perception towards Price Range Preferred

Types of customer
Total

Sr. Price Range Actual customer Potential customer

Frequency Percentage Frequency Percentage Frequency Percentage
1. 30000-70000 04 5.33 09 18 13 10.2
2. [70000- 90000 29 38.67 25 50 54 432
3. 90000- 110000 34 45.33 14 28 48 38.4
4. 110000-&above 08 10.67 02 4 10 8.2
5 Total 75 100 50 100 125 100

(Source:-field data)

Table No: 10 Respondent Perceptions Towards Over All Post Purchase Experience

Sr no Opinion Frequency Percentage (%)
1. Strongly dissatisfied 21 28

2. Dissatistied 29 38.66

3. INeutral 18 24

4. Satisfied 07 9.33

S. Strongly satisfied 0 0

Total 75 100

(Source:-field data)

Table No. 11 Perception Towards Over All Post Mileage Experience

Sr no. Opinion Frequency Percentage (%)
1. Good 20 26.66

2. Average 41 54.66

3. Poor 14 18.66

Total 75 100

(Source:-field data)
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Table No. 12 Perception Towards Over All Mileage Covered Per Charge

Sr. Opinion Frequency Percentage (%)
1. 70-90 Km 09 12

2. 90-110 Km 39 52

3. 110-130 Km 23 30.67

4. 130-Above 04 5.33

Total 75 100

(Source:-field data)

Table No. 13. Perception of Maintenance Cost of Electric Bike

Sr. Opinion Frequency Percentage (%)
1. Low Cost 30 40

2. High Cost 45 60

Total 75 100

(Source:-field data)
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Abstract: This paper talks about how the dark web is utilized to genuine purposes just as to hide the noxious exercises or
criminalism. The Dark Web is at the focal point of the discussion about whether online namelessness ought to be kept up despite
the criminal behavior that it empowers. This paper will limit its degree by concentrating exclusively on the national
contemplations of the Dark Web, and not those issues that dig into the domain of local law implementation. Drug dealing,
firearms, fake products, unlawful erotic entertainment, and so forth these are issues that this paper characterizes as falling into
the domain.

Keywords: Dark web, security, social media, cyber attacks

I. INTRODUCTION
The dark web frames a little piece of the profound web, the piece of the Web not recorded by web indexes, albeit here and there the
term profound web is generally used to imply explicitly to the dark web. The dark Web is portion of reflective Web which has been
intentionally enclosed, is blocked over ordinary Web programs. While having the network has associated the whole world readily
available and has upset how tasks occur all through the world, some may contend that the web has brought more damage than
anything else
Cyber attack targets are usually aimless: unselective, however in modern times, targeted attacks that too without any purpose are
made. It is believed that such attacks are made for a specific purpose. In these present times, it is thus problematic to avoid or even
stop all the cyber attacks, even when we have taken security measures. They are often same that they have a tendency to area unit in
a very defense solely state of affairs. So as to beat this example, it is essential to forese€ the cyber attacks and to involve applicable
security methods ahead. It is essential to apply risk intelligence that permits this. In common, several aggressors share data and tools
accessible for attacks in special societies on the dark-web. This is the reason, it is supposed that there is huge volume of threat
intelligence on web.
Thus by means of consuming the intelligence, we are able to observe cyberattacks ahead and develop a active defense.
Dark web excavation is a quickly developing area for research. Web mining systems are also utilized to distinguish as well as avoid
dread pressures brought about by pirate terrorists everywhere throughout the world. Nowadays, these attacks ahead and develop a
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Abstract-The paper proposes accomplice revolutionary deep
convolution neural community (DCNN) mixed with texture
map for detection cancerous areas and staining the ROI for the
duration of an unmarried version mechanically. The projected
DCNN version carries 2 cooperative branches, specially
accomplice better department to carry out carcinoma
detection, and a decrease department to carry out linguistics
segmentation and ROI marking. With the better department
the community version extracts the cancerous areas, and
additionally the decrease department makes the cancerous
areas extra preciseness. To shape the alternatives inside the
cancerous extra regular, the community version extracts the
texture photos from the enter image. A window is then carried
out to cipher the same old deviation values of the texture
image. Finally, the excellent deviation values are accustomed
assemble a texture map, that's partitioned into more than one
patches and used due to the fact the laptop documents to the
deep convolution community version. The tactic projected via
way of means of this paper is called texture-map-primarily
based totally department-collaborative community.

Keywords— Deep Neural Network, Image Processing, Oral
Cancer, Texture Map.

1.INTRODUCTION

Oral Cancer is especially denoted as class of head and neck
cancer includes major sub regions of the lipcovering mouth
cavity, and tubular cavity (National Institutes of Health,
2018; WHO, 2017), consisting of concerning eighty fifth of
the class. Right off the bat, carcinoma could be a life-threat
sickness because of the very fact that its precursor
symptoms and warning signs might not be ascertained by
the patients routinely as a result of that this sickness could
chop-chop progress into malignantmeoclassic disease stage
atintervals briefamount Oral cavity cancers also are better-
known to own a high repetition rate compared to different
cancers. Therefore, AN in-depth exploration of either its
staging or its grading is important for its prognostic
treatment. quite ninetieth of cancers that occur within the
remoras square measure squalors cell carcinomas (SCC).
This cancer cluster is characterized by animal tissue
squalors tissue differentiation and aggressive growth
disrupting the basement membrane of the-inner cheek
region. Commonly, clinical procedures for prognosis and

Impact Factoalue: 7.529
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treatment squaré measure evaluated on Tumor-Node-
Metastasis (TNM) staging. However, a five-year survival
report supported oral cancer reveals a prognosis rate of
roughly thirty fifth to five hundredth guaranteeing
quantitative microscopic anatomy grading of tumors, that
comes with the in-depth study of assorted pathological
aspects associated with SCC, as a additional advantageous

Method than growth staging for increasing malady survival
rate. Hence, from a pathologist’s point of read, providing
precise histopathological identification within the context of
multi-class grading is vital. This provides a principle to
combat the problem by incorporating deep learning based
malady identification or prediction strategies with clinical
prospective that square measure hot analysis Oral SCC is

Morphologically classified into traditional, Well-
differentiated, Moderately differentiated and poorly
differentiated categories supported Brooder’s system of
microscopic anatomy grading. The cellular morphometry
highlight the growth displays a térribly minute microscopic
anatomy distinction separating the 3 categories that square
measure very exhausting to capture by the human eye. it's
remained elusive thanks to its extremely similar microscopic
anatomy options that even pathologists realize troublesome
to classify. Although most oral SCCs square measure
moderately differentiated, all of them have totally different
distribute characteristics and implicate different prognosis,
repetition rate and survival, and treatment management.
Therefore, with the expansion of care standards everywhere
the world, it's necessary for AN overhaul of pathology, which
might involve additional fast and accurate identification.

2. LITERATURE SURVEY

Oral cancer is that the commonest form of head and neck
cancer worldwide, with associate degree calculable 377,713
new cases and 177,757 deaths in 2020 [1]. Surgery is that
the usual primary treatment and customarily yields high
treatment success, with overall survival rates reaching 75-
909% within the early stages [2, 3]. However, over hour of the
cases are diagnosed at a sophisticated stage and progress
with high morbidity and mortality [2,4]. Considering the
terrible incidence and mortali mgarcinoma screening

IS0 9001:2008 Cerfhe




| Sep 2022

International Research Journal of Engineering and Technology (IRJET)
i VS Aasd - www.irjet.net

—

e-ISSN: 2395-0056
p-ISSN: 2395-0072

Secure Desktop Computing In the Cloud

PriyanKa Shankar Bhingardeve, Prajkta Mahendra Ghadge,
Asst.Dr.S.P.Jadhav, Asst.prof.S.V.Thorat.
IstPriyanka Shankar Bhingardeve, MCA YTC, Satara

2ndPrajkta Mahendra Ghadge, MCA YTC Satara
Dr.S.PJadhav,Prof.S.V.Thorat, Dept. of MCA Yashoda Technical Campus,Satara-415003

bstract—
omputation that employees perform on their desktop
nd the management of the desktop computing
ifrastructure to the cloud, the need for securing such
loud-hosted user computing tasks and environments
:ome paramount. In this paper, we present Venia, a
2cug@* cloud-based desktop computing platform
esigiied to protect against both external and internal
1reats. Accessible to end-users through a thin Remote
esktop Protocol (RDP) client Venia isolates end-
ser's applications and data into containers and
abjects the interactions with and among the
ontainers to security policies. Following a principle of
'ast privilege, Venia security policies control user’s
ccess to containers, network and file system.
iteraction of the containers, cross-container data
aaring and also enables collection of detailed logs for
uditing purpose. Venia has been deployed to a 3rd
arty test environment where it demonstrated that
nd-users can perform the tasks they need on a daily
asis, without introducing greater risk to the overall
rganization, and its currently undergoing security and
~rformance evaluation by an independent evaluation
.am
. INCRODUCTION

he next step within the trend of moving backend
srvices and supporting computing infrastructure
) the cloud, is to maneuver end-user computing
nd its supporting infrastructure to the cloud
dditionally. Cloud computing provides economy of
-ale, eliminates the headache of computer code
nd hardware management and maintenance, and
ermits on-demand scaling and pay as you utilize
iting. Properly architected, moving end-user
>mputation to the cloud will offer a security profit.

conscientious cloud seller can offer stronger
erimeter protection, specialised employees, and
stablished tools, techniques and procedures for
andling security incidents than a typical enterprise
ill generally deploy. However, sharing machine

Y2022, IRJET | Impact Factor value: 7.52
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resources within the cloud presents a brand new
set of security challenges for ensurinorganization
and even worse, users from completely different
organizations cannot breach security to attain
malicious objectives.

2, Related Work
Secure Desktop computing in the cloud

Current solutions for desktop computing within the
cloud square measure

based off of a Virtual Desktop Infrastructuii (VDI)
approach.

VDI could be avariety of virtualization wherever entire

desktop solutions

are hosted within the cloud, so accessed cuiploying a
skinny consumer, *

usually with RDP. One such technology is Horizon
seven by VMWare. in hand with these solutions 1s their
wholesale exporting of the desktop atmospherc to the
cloud. While helping to modify the digital geographic
point and providing a centralized management over
resource and network access, these

solutions still maintain the appliance primarily based
security problems inherent in a very ancient desktop.

3. Design Goals And Approach

The main style goals for Venia were:

* Role-specific UCEs: UCEs for individual usei .ovghit to
consistofrole-specificapplication bundles, v '« overa
job defines that desktop applications and . .ources

area unit required to perform a partici! jub
connected operate. A single user might have - iuple
roles, presumably requiring use of Ry, rOm
multiple operative systems (e.g., i SRS )

in a very single role, and resof
among completely different roleg ¥
» Enterprise-specific security§
auditing: :

150.9001:2008 Certified Jowrnal | Pag



St

International Research Journal of Engineering and Technology (IRJET)  e-ISSN: 2395-0056

vee 24 www.irjet.net

p-ISSN: 2:395-0072

Secure Cloud Computing

Harshada Shrikant Desai!, Arati Sunil Kasurde?, Dr.S.P. Jadhav3, Asst.prof.S.S. Jadhavt

IstHarshada Shrikant Desai, MCA YTC, Satara
2ndArati Sunil Kasurde, MCA YTC Satara .
31 Dr.S.P. Jadhav,* Prof.5.S. Jadhav Dept. of MCA Yashoda Technical Campus, Satara-415003

Hokok

\BSTRACT- It is nothing but way to deliver computing
ource in Cloud Computing. It ranges from data storage
nd processing to software i.e., customer relationship

nanagement systems, which is available instantly and
n demand:

Aanipulation, configuration and accessingis refered by

‘U& . Computing h/w & s/w source monitor. Online
latd% corage, infrastructure and application is offered
)y it. In this research paper the researcher has
liscussed about the introduction part of the cloud
:omputing, types of cloud computing. A research has
ilso focus on Benefits limitation and future working of
he cloud computing. In overall conceptual are
liscussion of cloud computing with the research has
ilso focuses in future development.

1. INTRODUCTION

A social media is the depending with the cloud
-omputing. cloud computing 'simple line meaning is
rransport of the computing with the service.

Types of Cloud Computing are as follows:

o Infrastructure as a service (IaaS)
@ Platform-as-a service (PaaS)
» Software as a service (SaaS)

Cloud computing can interacts with networks it’s rules
and regulations which is joined to its role. So, to start
with the, we have already listen the asset of knowing to
code for cloud computing.

1.1. What are Cloud Computing Security?

Collection of security measures are designed to
secure cloud-based infrastructure, data and application.
The other name of Cloud Computing security is
collection of security measures. The above ways assure
user and device verification. In today’s era there is high
demand to work in Cloud Computing field.

© 2022, IRJET | Impact Factor value: 7.529
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11 Use of Cloud Computing:

CC allows to the access file, resources, data, files
whenever we are not connected to network the cloud
computing is allows to access to their network with the
help of internet.

1.2, Types of cloud Computing:

Commonly using the cloud computing use cases:

IaaS
PaaS
SaaS

1] [aaS: [aaS is nothing but the h/w as a service. the
access are in many clients and source internet used
with online paying System. [aas is using three types of
the cloud first isthe public second is private and third
one is hybrid cloud: The cloud computing is used for

helps to changing clients in the requirements and
services.

2] PaaS: itis the purchase online mode for available
in this platform. This platform as a service in cloud
service provider. this is the developing the developer
platform application. there are many languages is
available in this like a java, php, perl and so on.

3]SaaS: this application stands for software as a
service. This application is also known as the
requirement for software. and also, customer with
relationship is the management system making a
electronic devices.

2.7 CASES IN CLOUD COMPUTING:

Infrastructure as a Service (IaaS

Hybrid cloud and multi clog
Test and development
Reach Robotics

Big dataanalytics.

NGO et B
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bstract - The likelihood of a security breach has never
'en higher due to the variety of new threats that are
wveloping from both inside and outside your network. The
mbination of all these risk variables with a significant
tman component presupposes that everything has been set
) and configured correctly to get the best results possible
am each security instrument. In order to address this issue,
gangations often spend more money on security controls,
'u’cE creases management visibility and makes it easier for
am like Security operation to see better results and provide

0d return on investment.

The author covers the current trends in
bersecurity in this research report. Investigations have also
cused on cybersecurity trends advantages and potential
oowth. The conceptual analysis of trends as a whole in the
search has also given consideration to future evolution.

ey Words: Cyber Security, Data, Attacks, Threats,
yptocurrency, Breach

INTRODUCTION

The cyber security domain growing faster as
ith offensive and defensive security service providers

mpete to outwit one another. Technology is constantly
weloping and improving, and new threats and creative
Iutp to combat them are constantly emerging. As more
«ople started working from home recently due to the
ndemic, fraudsters discovered new techniques, tactics,
d strategies to take over networks and steal data in order
exact a ransom.

The newest developments in cyber security are
scussed in this overview,

CYBER SECURITY TRENDS
2.1 Machine Learning

Although it is one of the newest technologies in
bersecurity, machine learning is playing a bigger and more
oactive role. One of the reasons is that machine learning
akes cybersecurity easier, more efficient, and less
pensive (ML). This system builds patterns and
anipulates them, anticipating and responding to active
tacks in real-time using sophisticated algorithmsthatare
sed on complex data. To put it another way, applying ML

2022, IRJET | lmpact Factor valge; 7.529
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to cybersecurity systems helps them to assess threat
patterns and learn the habits of hackers, assisting in the
prevention of future attacks and decreasing the amount of
time cybersecurity experts must dedicate to repetitive
operations.

ML makes cybersecurity easier to use, more
efficient, and more affordable all at once. ML creates patterns
and uses algorithms to alter them from a complex set of data.
It can therefore anticipate dangers in real time and respond
to them accordingly. In order to create efficient algorithms,
this technology primarily depends on complexand rich data.
The information must come from everywhere and must
cover as many probable outcomes as is practical. In order to
assess attack trends and learn hackers' tactics, cybersecurity
systems can now use machine learning (ML)

2.2. Artificial Intelligence (Al)

It is impossible for human being to opitate large
number of cyber secufity threats. As a result, organisations
are increasingly turning to Al and ML to hone their security
infrastructure. Al has played a key role in developing
automatic threat detection, face recognition, natural
language processing, and security automation systems. Al
also enables the much quicker analysis of c¢normous
amounts of danger data. This is advantageous for both huge
enterprises dealing with massive amounts of data and small
or mid-sized businesses with sometimes under resourced
security teams. While Al has enormous potential for
businesses to detect threats more thoroughly, thicves are
also leveraging the technology to automate their attacks by
using model-stealing and data-poisoning methods.

2.3 Need of Multi-Factor Authentigl_ion

Password protection is no longer enough duc to the
sophistication of modern cyberattacks. Compared to a basic
password, a multi-factor authentication (MFA) is much more
secure. By simply adding an additional layer ol security,
multi-factor authentication helps to preventillegal access to
online accounts. MFA makes sure that businesses can better
safeguard employee data and manage access. Lvery tume
someone signs in, they must addiy )
verification code that is sent to t
number or through an authentiggf
standard"” of authentication is mu
(MFA).

1S0.900 112008 Certified Journaly
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Abstract: Internet of things (IoT) is the following huge thing in the networking field. The vision of IoT is to connect day by day
used gadgets that have the capacity of sensing and actuation to the internet. This can or may additionally or might not contain
human. In this paper we are able to go through all of the demanding situations of IOT and mainly focus on IOT safety
undertaking. IoT entails adding net connectivity to a system of interrelated computing gadgets, mechanical and digital machines,
items, animals and/or people. Each "component" is furnished a completely unique identifier and the capability to automatically
switch statistics over a community. Allowing devices to connect with the internet opens them as much as some of severe
)erabilities if they're now not nicely included.
Keywords: Internet of things, security challenges

I. INTRODUCTION

Internet of Things (IoT) is extra than the machine to machine conversation. “IoT is a network of dedicated bodily gadgets (things)
that comprise embedded generation to experience or interact with their internal state or external environment. The IoT
accommodates an environment that consists of things, conversation, packages and records evaluation. Massive objects are to be
connected to internet.

The devices will interact with different devices by way of pervasive computing but there's heterogeneity within the architectures. On
pinnacle of this protection is any other massive project in IoT implementation. Primary goal of IoT is to reduce strength
consumption and decrease the usage of resources.

A. Ease of Use o
IoT discovers application in numerous fields like medicinal drug e.g. looking at heartbeat tempo of patient and tracking the records
and with data it's going to decide or ship the data to specialist about if, domestic robotization for instance controlling room
temperature, business organizations as an instance quality control, fitness hardware as an example energy to be scorched, smart city
regions as an example transport on course sign to daily workers and so forth. Remote sensor systems which are meanings of IoT can
show to us a few preparations.
ff sensor structures is utilized to hit upon the object and transmit the facts, for detecting it need not hassle with an awful lot

lation control but transmitting the detected data desires some correspondence way which may additionally activate protectiun
trouble.
In this paper, we examine of the principle IoT security threats, consisting of clever cars, clever domestic, aircraft, and provides
considerations to network standards for the 10T, and advise future studies consideration to receive a at ease IoT offerings.

II. LITERATURE REVIEW
Valeriy G. Semin Russian State Social University Moscow, Russia , Eugeniy R. Khakimullin Academy of State fire service of
EMERCOM of Russia Moscow, Russia mientioned Filling the idea of "Internet of factors" with a result of technological content
material and implementation of sensible solutions, starting from 2010, is taken into consideration a solid fashion in facts
technologies, mostly due to the good sized distribution of wi-fi networks, the emergence of cloud computing, the development of
intermachine interaction technology, the transition to IPv6 and software program improvement -configurable networks.

1) Endless sharing of data among “things” plus the customers can increase when inappropriate verification, validation and
permission. Presently, there are certainly not any dependable platforms that deliver entry to manipulate and personalized safety
policy based entirely on operator’s requirements and context across one of a kind styles of “things”. The!ihingss ‘ 1 any loT
network are regularly ignored and overlooked; consequently, they are at risk of outbreaks. Furthermore Ty
and the communications make spying easy as the network are wireless. The destiny considerable for i _,

AXD -"
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& The Third Largest within the world of Indian Economy in terms of buying power. it's going 1o touch new iiciohts in

back years. The Global investment Bank , by once North American country and China 2035 India would third lrpest

Y of the globe. it'll grow to hour of size of the North American country economy. This booming economy of nowadayy

iss through several phases before it will bring home the bacon the current milestone of Sept. 11 gross domesric product,

enis within the stock exchange will have a profound economic impact on the economy and individual shappers.
use in share costs has the potential fo cause widespread economic disruption. This paper deal s with stock market play

poﬁtr role growth of Indian Economy and additionally the Impact stock exchange on Indian Economy by approach of
tual Methodology exploitation to the Jo urnals of Indian stock exchange.

L INTRODUCTION
- exchange. equity market or share market 1s that the aggregation of consumers and sellers (a loose network of Coonomie
ions. not a physical facility or separate entity) of stocks (also khown as shares). that represent possession «lums on
ses: these may embrace securities listed on a public securities market,

 further as stock that's solely listed in camers
«es of the latter include shares of non-public firms that area unit oversubscribed to inyestors through equity crowd lmding

ns. Stock exchanges list shares of common equity further as different security varieties. e.g. company bonds and conyertible
Stock market as argued by several economists is believed to exert Associate in Nursing impact on the economic gtowih of g
for it provides a platform wherever capital can be raised for the institution of latest comes by firms or growt!: of their
ms. As Osho (2014) noted. stock market plays a serious role as Associate in Nursing econgmic establishment wl 1 boosis
7 i capital formation and allocation. it allows corporations and the government to raise lqng mun capital that allow  them 1o
new comes or expand its activities. In support of the preceding arguent. Jecheche (2011) sees the stock market |

e the
for growing firms to raise capital at lower price and additionally, firms in countries with developed stock marker. (o Ui
pEIlC[EIl! on _bank funding, which can scale back the danger of squeeze. Although stock exchange is seen as a -1 cun for
formation. 1ts impact on economic process might not essentially be vital. Mark (2000) quoted economic expert s oral

micaion oral communication stock exchange isn't merely Associate in Nursing economi'cai thanks to raise copatal and
e li\b standards. however may be connected to a casino game or game of chancel. ec‘onomu‘: ?xpel“[ arguments st Stocks
ssified in numerous ways that. One approach is by the country wherever the compa:‘ly is domiciled. For example. '\.N!c and
is are domiciled in European country. therefore they might be thought abouF as half qf land stock mar{kex. thc‘mglla 1::‘. i stock
ilso e listed on exchanges in different countries, for example. as yank repository receipts (ADRs) on US stock marh i~

* India's Economic Sector

On basis of Activity Nature On basis of Work Condition On bas's ot Assets Qunerst )
i i

l [ |
} | |

. I ~aanit 1 S8 Pukb
mary Secondary Tertiary Qualernary  Quinary Organised 1] m: ganised : \ _.l'\.
clor Sector Sector Activittes  Aclivilies Sector Suctor Secle
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Abstract— In an ongoing organized world, the
Web has emerged as the most practical
method of communication. During the early
Eprovements of the Internet, there was a bit

v thought that one day the progress of this
Internet web would be a huge blow. In such a
short time frame, Web 2.0 and now Web 3.0
have reached exceptional heights in the
Internet industry. The split from Web 1.0 to
Web 2.0 was advertised in virtually 10 years.
However, shortly after Web 2.0, another Web
3.0 advance has increased interest and many
inquiries from engineers, customers, and
controllers. What is really needed at this
stage, what are the driving variables, how
unique are they in terms of Web 2.0 and the
Semantic Web

Keyword — Semantic web, web1.0, web 2.0,
block chain, Decentralized

T
Q‘

Web 3.0 is a new era of the World Wide Web,
where Web 2.0 innovations are closely
linked to the Semantic Web, allowing both
humans and machines to access and use
data stored on the Web. With Web 3.0,
machines actually have to perform tasks
that require human insight, significantly
reducing time and effort on the Internet.
Web 3.0, aimed at making the Internet a
better and smarter organization, is the
predecessor of the complete Semantic Web
and replaces Web 2.0. After quite a long
time working on a centralized framework,

INTRODUCTION

the Internet will leap forward with the help
of blockchain and its decentralized center.
Migrating to Web 3.0 addresses the next
stage of the Web, with freedom of
information, practices, and common activity
paths as standard. Web 3.0 innovation is
returning privileges to customers by
focusing on collaborative collaboration and
discouraging collaboration with a unified
organization. - However, this change is
difficult to understand, and of course many
high-tech business visionaries and regular
web consumers still don't know exactly
what Web3 means. Web 2.0 provides
important authority for collaborative use of
the Internet, allowing individuals to connect
to information and contribute to their
perspective through wikis, web journaling,
personal communication environments, and
more. Models: Wikipedia, Blogger, Digg,

Technorati, Stumble upon, MySpace;

Facebook, Flickr and more. The idea behind

the use of the Semantic Web is to capture

and decode specific situations and ideas of

information. Then, when the customer

searches for an answer, Web3.0 provides
the end customer with the most reliable and

meaningful results. Therefore, this third era

of the Internet is the era of ¢ i
customized connections to
websites, just as we are talking

Il. What is Web 3.0

© 2022, IRJET | Impact Factor value; 7.529
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tract: Social robots are is also called to ‘family robot’ .In a social Robots are the study which provides to the communication
ut them selves . it is ourselves with people, and with the environment, within the joined to its role. This paper discusses the
rept of a social robot. To the Current. Social robots alse used in house and health care.

n the world’s first social robot designed by MIT robotics professor Cynthia Breazeal, the Jibo robot is often described as
* world's first family robot". Social Robots are helpful in health care and domestic areas, and in education and language
ning’s, arts and entertainments. In this aim i$ to create guideline, an intended design for future developments of social
. In this research paper the researcher has discussed about the introduction part of the social robots, applications of social
:'g-, research has also focus on Benefits limitation and the future working of the social robots. In overall conceptual

on of social robots the research has alse focuses on future development.
werds: Social Robot, Robotics , Human roboet Interaction , Learning , Healthcare, Education.

I. INTRODUCTION
ocial robots 1s a artificial intelligence system that is designed to communicate with humans and other robots. It i~ ‘he rohots
ch having an it’s own laws. And which contains human interaction. Social robotics is a recently branch of robotics.
ial robots can interacts with humans it’s rules and regulations which is joined to it’s role. Some artificial social azenis are
gned with a screen to represent the head or 'face' in a constant change which is communicate with users

What are Social robot?
ike the robots that have became a familiar view in factories and warehouse, which have only,limited contact with hwnais. Social

s are designed to communicate with us. Nowadays “People don’t want to work with robots, because they're going to lose thewr

What is the use of Social Robots in Today's World?
‘he sonie of the way to social robot are used to today include was their in taken to tutoring - provide leamers with 4 fun 1s to

-onsiE'e ina practice and master was new learning skills and for health care target in .

Use case for a Social Robots
arly in generations of the social robot in were designed for not dependent and similar tasks, such as expanding the oceun tloor.
/iding the produce the process or helping to fulfill warehouse orders. Some of the another ways that social robots are 1. today
ude:

Tutoring: This provides learners with a fun. responsive way to practice and master new learning skills.

Companionship: In the provide to emotional support young , the elderly or disabled. -
Customer Engagement: Social robots provides an possible customers with information about products and services. «toie hows
and pricing.

II. LITERATURE REVIEW

Joseph E Michaelis and Bilge Mutlu are the author of “Supporting Interest in Science Learning with a Social Robot ™ e _Zt' 19)
in that experts are studied on basics robots .In Interaction Design and Children (IDC "19) June 12-15, 2019. Byt TR .
New York. NY. USA. In this research paper education researchers and learning scientists have emphasy
student learning requires than the , it was knowledge the. goes simple acquisition of facts and procedure.
Tony Beldame and James Kennedy are the atthor of “Social robots for education- A réview research pap
rights reserved: exclusive licensee Amerigan Assogiation for the Adwancement of Science. No ¢
Government Works. They have been shown (o be effective \atsinereasing the: coguitive and affective 8
achieved by outcomes equal to those of human.tutoring ou limited tasks.
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ci: For young people, social media provides Friends we could not see in person were available online and aliowed us
ant points of connection. On the other hand, fewer opportunities to interact in person with friends and family meant less
orld scrutiny on some of the negative effects of social media. Whether it's social media or in person, a good peer group
a difference. a platform to help them discover who they are. For very shy or introverted youth, this can be a way to meet
veople with similar interests. During the pandemic, social media made it possible Jor people fo connect in ways when in-
' socialization was not possible. Social support and socialization are important influences on coping and resilience.

. L INTRODUCTION

1&-3 i1s responsible for increasing mental health problems. This systematic study summarizes the effects of social nerwork
mental health. Social media activity like spending time together shown to have a positive effect on mental health domaius.
ver. due to the cross-sectional design of the sample and methodological limitations. there are considerable differcuces. The
isition of social media effects on mental health needs to be further analysed through qualitative research and vertical cohort
5. Man 15 a social animal who needs the co-operation of others to progress in life, Thus. being socially connected witl other
» can relieve stress, anxiety and sadness, but a lack of social connectedness can pose serious risks to mental healtl: Social
has recently become a part of people's daily activities. Many of them spend hours every dav on Messenger. (i iagla,
20k and other popular social media. For teenage girls in particular. the more time they spend on soctal media is direcii: related
v much they absorb the idea that being thin is the norm, motivated to try to be thin and/or scrutinize their bodies exce . .1ve
ap of friends who connect over shared interests like art or music, and who are balanced in their outlook on eating and fooks. 1s
tive. If you think social media is a negative experience, you may need a break. It's more difficult to permanently di-conuect
social media—especially for young people. These platforms are powerful tools for connefting and staying up-to- :te with
s and family Social events too. If you are not on social media then you are depending on your friends to contact you m person.

doesn't always happen.

gure below shows news consumption by US adults on social media.
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Abstract - Mobility impairment is a major problem
affecting the independence of people with physical
disabilities. Therefore, mobility aids need to be
improved in order to improve people's living
sta=dards. This paper describes the design of smart
wihi®lchairs using embedded systems. This paper
describes the design and development of smart
wheelchairs using embedded systems. The proposed
design of the wheelchair can be controlled via
Bluetooth, thus allowing the user to control the
wheelchair with less effort. In addition to the virtual
joystick control interface, touch commands are
provided to the system to enhance user interaction. It
helps people with disabilities to earry out their daily
indoor activities independently. Experiments will be
conducted to verify the functions of the developed
smart wheelchair.

1.INTRODUCTION

This paper focuses on the problem of disabled people
who want to commute by themselves but cannot drive
for natural reasons. This proposed project focuses on
Bluctooth control of a wheelchair with automatic
m ent in directions such as forward, backward,
left, right, and diagonal by Bluetooth commands. This
model uses an Android app to pass Bluetooth
commands to the Raspberry Pl 3 via Bluetooth
communication with the Bluetooth module. People
who become disabled face many problems when
moving from one place to another. Most disabled
people use conventional wheelchairs. Previously,
wheelchairs were manually operated. Operated by
hand or by another person if the patient is unable to
drive. For this type of wheelchair, the person must
have sufficient strength to control it. Otherwise,
another person must be present to monitor the
movement of the chair. Some face big problems. In this
case, a second person is always required [1]. So people
working small parts of the body can use-it-with
minimum effort and maximum precision and speed
control. The device is loaded with many exira features
that make it smart This wheelchair ‘is therefore
designed to overcome the above problems and allow

© 2022,IRJET | ImpactFactor value:7.529

the end-user to perform only safe movements and

perform daily necessities.

This paper describes a simple, intelligent, affordable,

motor-controlled key device that is easy to use,

provides customized commands to the, and allows the

wheelchair to move independently. I'm here. A smart
phone is used as the robot's brain to give instructions.
Bluetooth simplifies his communication from wired to
wireless. The IR sensor is also used to detect and
notify you when you find an obstacle in your
passageway. This design requires the user to control
the movement of her wheelchair using Bluetooth
commands. These commands are received by the
Android application on the user's phone, which is
connected to the wheelchair via the Bluetoothmodule.
Commands issued relate to the and RS channels and
are received by the module. The purpose of the
Bluetooth controlled wheelchair is to listen tothe and
respond to commands received from the user. This
application isjust an artificial intelligence application.
Here, the system requires training of the user, after
which the device will start capturing his commands
issued. This is done by attaching comment to the
controller via code.

2. Working Methodology

The Smart Wheelchair consists of a wheelchair-
controlled Bluetooth module. To set up a system for
cheap monitoring, the Raspberry Pl 3 UNO allows
you to approach the system without viewing the unit.
Wheelchair movement can
be controlled manually via Bluetooth. Commands

are implemented using a Bluetooth mobileapp and sent
to the Raspberry PI 3 UNO where the commands are
processed. [3,4] After processing, the commands
aresent in theformof digital signalsto __the.
motor driver ICto control it. wheelchair mgp€armh
This systemwas also developed to control wiige
with | Andrgid, devices. The ¢
steer the wheelehair by selecting specific
directions displayed et
Androidsmartphone screen. Raspberry PI R
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ggzs'gr?sct— Thl?:' SG_network. which aims to rpagipulate in p‘ostsible to halndle conte.nts that bear large quantities of data,
20, is secerning in terms of data transmission speed, similar as virtual reality or holograms. To break this
quiescence, and capacity of outstations on the network problem, one of the major design generalities for the 5G
congy yred with the 4G network. One of the major design network is to accommodate colorful multiple access
gerStdlities for the 5G network is to accommodate colorful networks with the core network. This allows druggies to
multiple access networks with the core network, and to give enjoy immersive contents that they hadn't preliminarily
flawless mobility service. In this paper, we present the endured through the 5G network. For this purpose, there's a
conception of Multiple Access Protocol Data Unit( MAPDU) need for a control system able of transmitting a large
session to control large data transmission in 5G network, quantum of data by contemporaneously using colorful kinds
and propose a dynamic anchoring mobility operation of access networks constituting the 5G network( 6).
between different access networks.

Another of the main design generalities for 5G network is to
Keywords—dynamic anchoring, mobility management, have a distributed control structure to help centralization of
5G network data business. The 4G network has a hierarchical structure
in which several S- GWs are connected to a P- GW where an

1. INTRODUCTION IP address is anchored and several base stations are
connected to the S- GW. thus, in order to use the Internet

The 5G network, which aims to manipulate in 2020, differs service, the data business is concentrated in the P- GW,
from the 4G network in terms of data transmission speed, performing in hamstrung data paths. In the 5G network, the
quiescence, and capacity of outstations on the network. In GW that anchoring the [P address is distributed close to the
addition, the 5G network is anticipated to play a part not access networks to support a large quantum of data
only as an structure for mobile communication services, but business. In order to support similar distributed structure,
also as a base for future diligence mobility control for data business between anchoring GWs is
R _ o needed. While the stoner terminal moves in the 5G network

6, H&-&M ""'-“'_m‘_"n..." e and coincidently attaches to the 3GPP and the Non3GPP
G Access networks, and when the data packet transmitted to

the 3GPP Access network is path switched to theNon-3GPP
Access network, there may arise a problem thatorder of the
packets isn't guaranteed because of the transmission
detention difference on the paths in the colorful access

networks.

In this paper, we-present the conception of Mama- PDU(
Multi Access PDU) session to control large data transmission
in 5G network, and propose mobility control system to
guarantee nonstop data transmission between multiple
access networks. The remainder of this paper is organized as
follows In Section 2, afﬁllated explorg 26

Fig. 1. Enhancement of key capabilities from 4G to 5G

In Section 4).a dyhamic anchoring 1
the End “Markeér-is presented
transinission between 5G and WiFi §

The 5G network aims to achieve data rates of over t0.20
Gbps, which is 20 times faster than the 4G network with a
outside of 1 Gbps( 2). still, the factual data transmission
speed that 5G mobile service druggies can wituess is aimed
at 100 Mbps. This raises enterprises about whether 1t 'IJ'be

©2022,IRJET | ImpactFactorvalue:7.529 | 1SO 9001:2008 Certified Journal
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Abstract: Postman is one of the greatest API automation and documentation tools available today. Postman began as a simple

Chrome browser plugin and has now grown to be a Jull API testing solution used by 5 million developers and over 100,000
enterprises all over the world. With a $2 billion value, it's a unicorn in its own right, and it's become the go-to platform for
creating enterprise APlIs.

As the API economy continues to growing, more challenges are created Jor developers. The old methods of manually creating
and testing APIs no longtime scale as today’s software and services can interface with hundreds of APIs within a single
application. Development, testing, and delivery teams must work together to make sure that applications work barrier with APIs
to provide a business advantage, rather than cause a business obstacle.

Cdh Yoration and operational efficiency are the keys to sharing modern API- powered applications. And this is the space that
Pos plays in. In one of our GlobalLogic projects related to a Banking as well as Financial Services Customer
Communications Management platform that is CCMP, we need to use Postman and its CI/CD add-on Newman to create,
customize and automate Web API tests. This white paper and technical report narrate our passage direct this automation and

showcases some learnings and best practices realized along the way. This is our view from the trenches on the capacity and
possibilities of the Postman platform for API testing.

Keywords: Connecting to API, Postman Tool

I. INTRODUCTION

API is a Application Programming Interface. They are connection Between two Application. In API There are two types one types
is use for without internet connection and another type is used for with internet connection. Those types one is used with internet
connection is call ‘Web Services’.
Let see What is web services? _
For Example: You took a Flipkart of application, Flipkart is a mobile app and as well a web app. You can use Flipkart whenever
your internet you can’t turn on Flipkart. The data you will using the Flipkart application the flata will be connected to your server.
web application you use to connect to the data server is also called API. API is divide inti many Wes but there are two main
method currently used First is SOAP Method and Another is REST Method. The SOAP Method is doesn’t use much because
Longform of SOAP is Simple Object Access Protocol. If you want to connect through SOAP API then you can use xm_l body and
S‘“ API is only use only POST API Method. They are in return xml body, because I.h.ey are heavy, they consuming a mo;c
bandwidth and it is a Slow. In REST API we can use xml, plan-text format. Every format gives different method.!lke POST,GE I,

PUT, DELETE different method are available for each operation. They are lightweight and they are fast comparatively SOAP APL

Because of all this reasons most people use REST API service.

e 4

II. NEED OF WEB SCRAPING —
Postman is an API client for developers that makes it simple to create, distribute, test, and document APIs.‘ Users maé ;t:rrllt e
save basic and sophisticated HTTP/s queries, as well as view their answers, to do this. As a result, work is more e g
tiresome.

IILPROPERTIES OF REST API
1) REST API follows the client -Server Architecture.
2) Stateless
3) Cache
4) Uniform Interface

{ .894
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Abstract
ir_ every departure metal money communication may be a
ner by that they share/pass their thoughts/fillings to |
another. we have a tendency to homosepians chiefly use
verbal communication to speak with one another. during this
Paper we have a tendency to introduce VSP, a Virtual good
Phone that is largely a step to attach each the Physical and
virtual world, by employing a littie projector, Camera, Speaker,
microphone & Cloud Computing Technology over the net within
the kind of wearable device. ln VSP all the specified element

area unit fancied within the wearable device by that use

communicate with the assistance of natural hand gesture,
Hand movement and net. In VSP user communicate with one
another by Virtual mobile with the assistance of bit gesture
electromagnetic radiation and cloud computing technology.

VSP can finish the physical dependency of mobile. VSP offer
novel interaction methodology to seamlessly communicate with
one another in an exceedingly fun and intutive manner. The
user will bit their Palm to form decision and might even be
used for locking at movies or pictures on their Palm/wrist. bit

3! re is employed for creating and Termmabmg the decision.
VS uses touchbased interactions as instruction for
establishing communication between the various users.

L INTRODUCTION

The recent advent of novel sensing and show technologies
has inspired the event of a spread of multi-touch and
gesture primarily based interactive systems. In these
systems user could move directly with info victimization bit
add natural hand gestures. these days there area unit
voluminous approach by that we will hook up with digital
world within the controled surroundings victimization
muti-touch and gesture primarily based interaction. sadly,
most gestural and multi-touch primarily based interactive
systems don't seem to be mobile and littie mobile deyices
fail to supply the intuitive expertise of ful-sized gestiral
systems.

Moreover, info stil resides on screens or dedicated
projection surfaces. there’s no link between our interaction
with these digital devices and interaction with the-physical

©2022.IRET | Impact Factor vake: 7529 |

S0 9001:2008 Certified Journal

world around US. during this paper. we have a tendency to
gift VSP-Virtual sensible Phone, a muti-touch and gesture
primarily based interaction system. that replace the
physical transportable device to the virtual multi-touch &
natural gesture primarily based interaction on the user
pam by that user communicate with alternative digital
devices over the network. VSP primarily turns the human
hand as a transportable by that is ready to user hook up
with the digital world additionally as alternative peoples like
their friends and relatives.

VSP is largely a computer-vision primarily based wearable
and gestural info interface that augments the physical
world around US with digital info and proposes natural hand
gestures because the mechanism to move therewith info.

2. RELATED WORK

Recently. there are an excellent form of multi-touch interaction
and mobile device merchandise or analysis prototypes that
have created it doable to directly manipuate computer
programme parts victimisation bit and natural hand gestures.
Most of those systems rely upon the physical bit-based
interaction between the user’s fingers and physical screen and
therefore don't, acknowledge and incorporate touelrfiesie

freehanded gestures: VSP Virtual sensible BHoge
takesaruniqueTapproach to computing ang
digital-facet of our lives @bt of intuitive, ing
all a lot ofmatural It's plenty of advanced gep
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Abstract

Bluetooth is a new RF short-range wireless technology
which is designed for wirgless communication between
different devices. There is increase in popularity of
Bluetooth technology and is  being accepted in today's
world. There are  organizations which are doing
research on Bluctooth technology, but very few of

their research analysis provide a balanced view of the -

technology, describing its implications for businesses,
pros and cons. In this paper analysis have been done
keeping in mind various perspectives of the Bluetooth
technology. The analysis starts with a description of
the technology in terms of its network infrastructure,
hardwarc and software. Then it is continued by the
Emor comections and retransmission. The analysis is
done on macro analytical view including the business
implications, advantages of this technology, its role in

Keywords:  Bluctooth;  Bluetooth  architecture;
Frequency-hopping spread spectrum (FHSS); Logical

1. Introduction

We have all-experienced the problem which arises when
connections arc made between peripheral and computer
or connection between the  clectronicdevices. Thus the
ownpmksofummnnmlﬁaﬁmsmededwdwdopm
opened, low cost interfface 10 make casier the
communication between devices without using cables.
Bluctooth is a wireless technology having very short
migcdedgwdmzblingwmnuniuﬁonbemuw

In this paper firstly we will discuss a microanalysis
of Bluetooth Technology .The microanalysis of
Bluetooth describes the technical details such as

2. Bluetooth Technology: A Microanalysis

Bluctooth is the technology which allows the devices to
communicate with each other, synchronize data with
each other, and connect to the Intermet without the use
of cables or wires. To add Bluetooth functionality to a

or other host device a Bluctooth radio and
bu:: “bind.; controller can ‘b installed ‘on & device

links to an integrated on a system board, a Universal
Serial Bus (USB) port, or a PC Card, These components
are shown in Fig. 1

Fig.1 Bluetooth components

24GH
| Binetosth radls

5 ]
A Technology overview of Bluetooth

comtroller - laptop, etc )

In this section the technology specification have been
explained ,The Bluetooth technology is divided into
two specifications: first is the core and second is the
profile specifications. How the technology works is
explained by the core specification, how to build
intcroperating  devices using the technologies is
explained by the profile i . Bluetooth air
interface works on a antenna power of 0 dBm (1 mW)
and be extended up to 20 dBm (100 mW) worldwide.
This interface complies with ISM band rules up to 20
dBm in America, Japan, and most European countries.
Frequency hopping method is used to spread the energy
across the ISM spectrum in 79 hops displaced by 1
MHz, starting from 2402 GHz and stopping at

2480 GHz. The Bluetooth Special Interest Group is
working to harmonize this 79- channel radio .Thesc 79
channel radio are working' globally and—has initiated
changes within Japan, Spain, and other countries. An
clectronic conversation determines whether they have
data to share or whether one needs to control the otber,
whenever Bluctooth-capable devices come within range
of one another.

Fig2 Bluetooth Frame
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tract— Cloud computing services are used to meet the
-growing demand of [oT. Data centers are becoming one
the largest energy consumers to provide the
istructure for the IoT paradigm. The demand for energy
increase in the future as more innovation emerges and
no!:r follows new practices thatlead to the adoption of
n 1puting. Green computing strategies reduce the
gy consumption of [oT devices without compromising
srmance. This white paper evaluates many aspects of
n computing for loT computing and analyzes key
epts, challenges, and mitigations.

2x Terms - Internet of Things (IoT), Cloud Computing,
: Computing, Energy Consumption.

{TRODUCTION

Internet of Things (IoT) brings together intelligent
cts integrated into heterogeneous networks to monitor
esses and make decisions. This is large-scale sensor data
is leveraged using computational resources. Green
puting can use resources or do otherwise in an
ronmentally friendly way. It involves the development
removal of various elements used in computers to
ce the environmental impact. Companies are starting to
st if§ omputing equipment made from recyclable
wrials. The purpose of green computing is to use
suting resources and economically viable ways in an
-onmentally friendly manner. Figure 1 shows loT device
stics by year. loT devices are connected to various
'orks and their growth continues to accelerate as
1esses embark on digital transformation. It also
ences the spending and revenue of his [oT marketin the
d. These added devices also pose network security
:s that need to be addressed accordingly.

ACKGROUND

n computing

n computing is the design and use of resources that are
-onmentally friendly and sustain computing power
»ut degrading it. Resources used in computers are
led after use. Companies making these devicesshould
sss energy and be more biodegradable. The majority of
levices are energy efficient sensors, which has/led te
massive use by industrial players. These sensors also
advance IT to use wireless networks efficiently. Data

Impact Factor value: 7.529

)22, IRJET |

centers provide data storage and processing capabilities for
big data. Cloud computing platforms face the challenge of
increasing numbers of 10T devices. These [0T devices require
low latency and mobility, which is why they employ edge
computing for real-time services. Fog computing is a
distributed computing paradigm aimed at connecting
network devices at different computing layers. It provides
IoT devices with low-latency responses that centralized
cloud computing architectures cannot provide. Green
computing focuses on preserving computing power while
reducing energy consumption and being environmentally
friendly. Computer CPU manufacturing technology has
advanced, making it more energy efficient with each
generation. However, as the number of computing devices in
use has increased, it has become imperative to meet the
demands of green computing. Green computing has been
introduced to cloud computing to reducc cnergy
consumption and reduce the use of harmful substances
within devices.

Data
Centers

Autonomous
vehicles

*ERC

Figure 2: loT green computing

Internet of things

IoT is the connection of devices to form an intelligent world.

This is a paradigm that affects both society and technology.

IoT technology involves building an infrastructure for
connecting smart objects based on evolving inforniitio =" ==y
network services. The data collected from the device ﬁ"

tooperating ad dens makesiteasy fer themto COMG
with each other.ceep-computing must focus on

" pape 773

1SO 9001:2008 Certified Journal |
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Abstract— This document gives formatting instructions for authors preparing papers for publication in the Proceedings of an
IEEE conference. The authors must follow the instructions given in the document for the papers to be published. You can use
t(s document as both an instruction set and as atemplate into which you can type your own text.

Keywords— Include at least 5 keywords or phrases

Abstract

A dairy farmhouse business is not like any other business. It takes a lot of hard work to ru::
this business properly. So if you are thinking of starting this business then you must read our
article. In today'sarticle, we are going to tell you the things that you need to take care of while
starting this business. How can you run this business properly? But first of all, you need to know
what is the status of this business in your country and how much profit you can earn from it. If you
want to start a small business, you can starts a dairy business with government assistance.

Today we are going to give you information about dairy which is also known as a home
business but is leading in making a profit Dairy farm business is a simple business but if you wan
tog*art a dairy business it requires more effort. In this article, you will get complete information
atgut it, what is neededto start this business and how to-make a profit.

Introduction :

Dairy farming can be started by rearing cattle. Milk and milk products are used in almost
all households. In the dairy farming business, you can eam money by rearing animals like buffalo,
and cows and getting milk from them. Similarly, products such as cheese, curd, ghee, butter,
sweets, etc. can be made and sold from milk. All these dishes take more time to prepare. And
these can be sold at a higher rate than the cost of milk. Apart from this animal dung can be used

in cow dung, and dung can be used asfertilizer on agricultural land. Beneficiaries can also earn
In this milk production business, we keep animals and get milk from these animals and -

distribute itin the market or nearby villages.If you have a large-scale dairy business, you can
approach milk companies and supply-milk to them, which eams.a-good income. /

While opening a good dairy farm, we must haye the following-information-
Cattle Information Cattle Information:
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ABSTRACT:

In this review we explain all the detailed information about Microwave assisted synthesis. Now a days the
Microwave very much beneficial in to Microwave assisted synthesis reaction for green chemistry work by the

various reactions. this is initially used by the save energy and rate of reaction is fast.

Microwave synthesis

capable of predicting many properties and rate of synthesis reaction is fast in small period of time to get from
product. all type chemical reaction synthesis is also done by this microwave. various authors words on their
subject by using this Microwave assisted synthesis. | show interest into microwave because of this is very
beneficial for performing synthesis of reaction. In microwave various principals are added and this will be

beneficial or helpful to guide scientist.

KEYWORDS: Microwave assisted synthesis, green chemistry, Microwave.

1. INTRODUCTION:

Green chemistry is defined as environmentally benign
chemical synthesis.in that microwave is a general-
purpose green chemistry for performing reaction in small
period of time. Microwave initially started used in or
released in 1986 by the groups of Gedye and Giguere/
Majetich although the use is microwave heating in
chemical purpose can be back to 1950. And originates
from scientist Gedye and Giguere started his research
microwave synthesis in the using green chemistry. if
focusses on a process whether carried out in industry or
chemical laboratory. the reduced the use and generation
of harmful substance or byproduct. Green chemical deals
with environmentally for chemical synthesis to devise
pathway for the prevention of pollution according to
Paul T. Anastas!

Table no: 1
Original author Gedye and Giguere
Developers America
Initial release 1946
Stable release back to | 1950
chemical purpose
Website www.microwaveassistedsynthesis.com

Received on 06.01.2022 Modified'on 03.02.2022
Accepted on 23.02.2022 ©AJRCAI right-reserved
Asian J. Research Chem. 2022; 15(2):182-185.

DOI: 10.52711/0974-4150.2022.00031

We will use the microwave assisted synthesis in
windows environment. microwave is capable for
predicting many properties of metal catalysis and heating
principle. all types chemical synthesis reaction including
the following

e Basic principle of microwave assisted synthesis.

e Theoretical aspects of microwave dielectric heating.

e Microwave accelerated metal catalysis.

e Heterocyclic chemistry using microwave assisted
approaches.

Microwave assisted reduction.

e Microwave assisted multi component reactions.

e Integrating microwave assisted synthesis and solid
supported reagents.

Microwave lassisted-solid phase synthesis.

Scale up-of-microwave assisted organic synthesis®2

182
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2. PRINCIPLE OF MICROWAVE HEATING:
There are three bases of microwave heating mechanical
of microwave heating are following points.

e Dipolar polarization

¢ lon conduction

o Dielectric loss®

2.1 THEORETICAL ASPECTS OF MICROWAVE
DIELECTRIC HEATING:

Theoretical aspects in dielectric heating the degree of
Interaction between the microwave electric and magnetic
field components with the dielectric or magnetic material
determines the rate of energy is dissipated into the
material by the various methods including the theoretical
aspects of microwave dielectric heating.*

2.2 THEORETICAL BASIS OF DIELECTRIC
HEATING:

Dielectric heating is depending on use of microwave or
also use radio frequency (RF) this wave is heating of
insulating other material. There are two types of
microwave chambers or cavities can be distinguished in
the dielectric heating and the single mode pattern is
generated. And multi-mode chambers are large number
of resonant patterns is supported.*>

2.3 COMPARISON OF MICROWAVE AND
CONVENTIONAL HEATING:

Comparison of microwave and conventional heating in
that conventional heating is the process are long duration
and more energy is used as compared to in that
microwave rate of reaction is fast in small duration of
time for green chemistry. The mechanism of drying with
microwave energy is quite different as compared to
conventional drying. There are some properties of
microwave heating*®

o Rate of reaction is fast.

e Small duration period of time on reaction synthesis.

e Product is more precise.®

24 MICROWAVE ACCELERATED METAL
CATALYSIS:

The review highlights microwave accelerated metal
catalyzed transformation of aryl and vinyl halides, the
less metal catalysis is use in rate of reaction is fast and
most importance in save energy to help environment into
green chemistry.”®

25 HETEROCYCLIC CHEMISTRY USING
MICROWAVE ASSISTED APPROACHES:

In that heterocyclic chemistry using microwave assisted
is include for organic synthesis. Organic synthesis in that
improved rate of reaction and reactionwconditions,
formation of pure product and more precise®

2.6 MICROWAVE ASSISTED REDUCTION:

The microwave assisted reduction is various carbonyl

compounds using the solid state supported to the sodium

borohydride. Microwave assisted synthesis has been

shown to accelerated organic reactions and also used to

alternative to conventional heating methods but

conventional heating is very slow and large amount of

energy are used to the conventional heating®%. In that

the microwave assisted reduction in that method solvent

free techniques in those reactants and reagent that are

supported on solid matrix in solid support following

techniques are use.*©

o Solvent free reaction shown decrease reaction time.

e Increase product yields.

e Solvent free in that more easily scale up for
production solvent-based microwave reaction®1°

2.7MICROWAVE ASSISTED

COMPONENT REACTION:

Microwave are used to multi component reaction

synthesis in that biologically relevant organic

components are used in reaction process. Some points of

microwave assisted multi component’s reaction are;*

e High yields

e Less reaction times

e Selectivity and atom economy simpler, purification
technigues®!

MULTI

2.8 INTEGRATING MICROWAVE ASSISTED
SYNTHESIS AND SOLID SUPPORTED
REAGENTS:

Microwave are used to integrating assisted synthesis, and

solid supported reagent in that polymer supported

reagents are applied to synthesis for the natural product

and resulting in purify and efficient synthesis without

conventional purification methods but performing

microwave heating of reaction are usually are used

according to following points*?

e Heating heterogeneous
consideration

e Heating polymer solvent: binary phase method

e Migration of reacting species

¢ Reaction heating: solvent consideration??1?

In that solid supported reagent also called as polymer

bound or resin bound reagents, the perform synthetic

transformation into manner as non-bound counterparts in

that microwave assisted synthesis.?

sample: polymer

2.9 MICROWAVE ASSISTED SOLID PHASE
SYNTHESIS:

Microwave are using to solid phase synthesis in that
microwave assisted solid phase are starting from various
parts are developed

e Resins-forsolid phase

e Combinatorial chemistry*®
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Are resins for solid phase and combinatorial chemistry
are using microwave synthesis are performed rate of
reaction is fast in this synthesis and to get product are
more precise and purer.4Y

2.10: SCALE UP OF MICROWAVE ASSISTED
ORGANIC SYNTHESIS:

Microwave are the single mode reactors have been very
successful in part in the field of method development
and optimization. In that including the microwave
technology for development of completely new reaction.
Routes for organic synthesis. So, increasing demand for
large scale microwave production and also chemical
substance in this microwave industrial accepted
technology that can fast reaction and routinely provide
products are optioned.”?°

Microwave scale up of microwave assisted organic

synthesis reactions some properties are following:

e The development of large reactors

e At least in the pilot plant scale to enable
multikilogram production of compounds.

o Rate of reaction is fast and increasing demand for
large scale?*?*

3. REVIEW OF LITRETURE:

Microwave radiation, an electromagnetic radiation, is
widely used as a source of heating in organic synthesis.
The basic mechanisms observed in microwave assisted
synthesis are dipolar polarization and conduction.
Microwave assisted organic synthesis (MAOS) has
emerged as a new “lead” in organic synthesis.
Microwave Synthesis - A Potential Tool for Green
Chemistry S. Ravichandran and E. Karthikeyan
Department of Chemistry, Savitha School of
Engineering, Savitha University, Thandalam, Chennai -
602 105, India. Jan-Mar 2011%.

The term green chemistry is defined as “the invention,
design and application of chemical products and
processes to reduce or to eliminate the use and
generation of hazardous substances”. The major
applications of green chemistry principles and practice
renders control, regulation, and remediation, Microwave
assisted synthesis is an important tool for green
chemistry. Microwave radiation, an electromagnetic
radiation, which is widely used as a source of heating in
organic synthesis microwave-assisted synthesis: review
of recent developments Neha Gupta department of
Chemistry, Dev Samaj College for Women, Ferozepur
City.18™M-19" march 20017.%

Solvent-free methods are especially .adapted’to. organic
synthesis under Green Chemistry —conditions...When
coupled to microwave (MW) irradiation; it results in
very efficient and clean procedures. with noticeable

improvements over classical methods. The most suitable
cases involve reactions with polar mechanisms with
increase of the polarity during the progress of the
reaction and late transition states along the reaction
coordinates. To cite this article: A. Loopy, C. R. Chime
7 (2004). © 2004 Académie des sciences. Published by
Elsevier SAS. All rights reserved in 2004.2

Microwave enhanced one pot three component synthesis
of 2-amino-4H-chromenes in aqueous hydrotropic
medium is reported. The aqueous hydrotropic medium
represents a green solvent under microwave irradiation.
The synthetic methodology under microwave irradiation
is renewable and sustainable tool of energy saving.
Current Research in Green and Sustainable Chemistry
June 2020, 10001428

In recent era, synthesis of nanoparticles through green
method has gained more attention as it is an
environmentally friendly approach. Bio-synthesis of
palladium nanoparticles through single step and
environmental benign microwave irradiation technique,
using hemicellulose as reducing agent is reported and
biological activity. Biological activity of derived from
hemicellulose via microwave assisted green synthesis in
20212°

4, CONCLUSION:

the review totally focused on microwave assisted
synthesis and reaction using under the green chemistry
microwave assisted synthesis is help to green chemistry.
So, in this review we will use the microwave assisted
synthesis in green chemistry is capable for prediction
many properties of microwave assisted synthesis. Basic
principle of microwave assisted synthesis. Theoretical
aspects of microwave dielectric heating. Microwave
accelerated metal catalysis. Heterocyclic chemistry using
microwave assisted approaches. Microwave assisted
reductions. Microwave assisted multi component
reactions. Integrating microwave assisted synthesis. And
solid supported reagents. Microwave assisted solid phase
synthesis. Scale up of microwave assisted organic
synthesis. This are points are covered in this review of
microwave assisted synthesis.
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Abstract: In this research we explain all the detailed information about, Microwave assisted synthesis of Butyl Benzoate for
esterification reaction in working green chemistry esterification reaction under Microwave assisted synthesis very much
beneficial into assisted synthesis chemical reaction for green chemistry. Work by synthesis of butyl benzoate. This is initially
used by the save energy and rate of reaction is fast. On this research work esterification reaction process of combining an
organic acid (RCOOH) with and alcohol (ROH) to form Ester (RCOOR) and water. Some alcoholic groups are changes
than chemical reaction resulting in formation least product butyl benzoate is ester obtained by esterification reaction, so
alcoholic group are using n-Butanol and carboxylic group benzoic acid in the presence of conc. Sulfuric acid so, finally
product butyl benzoate is forming an ester this synthesis microwave capable of predicting many properties and role of
synthesis reaction is fast in small period of time to get form product. All type esterification chemical reaction synthesis is
also done by microwave. Analyzed product by studying Thin Layer Chromatography. Various authors work on their subject
by using this microwave assisted synthesis I show interest into microwave because of this is very beneficial for performing
synthesis of butyl benzoate.

Keywords: esterification reaction Microwave assisted synthesis, green chemistry, Microwave, synthesis of butyl benzoate,
Thin Layer Chromatography.

INTRODUCTION 1

Green chemistry is defined as environmentally benign chemical synthesis of esterification reaction Microwave assisted synthesis
in that microwave is a-general-purpose green chemistry for performing organic synthesis reaction in small. period of time and no
purification necessary as compared to conventional heating method.[1] Microwave initially started used in or released in 1986 by
the groups of Gedye and Giguere/ Majetich although the use is microwave heating in chemical purpose can be back to 1950.
Esterification reaction Microwave assisted synthesis if focusses on a/process whether carried out in industry or chemical laboratory.
The reduced the use and generation of harmful substance or byproduct. On this research work esterification reaction process of
combining an organic acid (RCOOH) with and alcohol (ROH) to form Ester (RCOOR) and water. Some alcoholic groups are
changes than chemical reaction resulting in formation least-product butyl benzoate is ester obtained by esterification reaction, so
alcoholic group are using n-Butanol and carboxylic group benzoic acid in the presence of conc. Sulfuric acid so, finally product
butyl benzoate is forming an ester this synthesis microwave capable of predicting many properties and role of synthesis reaction is
fast in small period of time to get form product. [1][2] Analyzed product (Butyl benzoate) by studying method: Thin Layer
Chromatography. Microwave assisted synthesis is the benefits of microwave esterification reaction process of combining an organic
acid (RCOOH) with and alcohol (ROH) to form Ester (RCOOR) and water. Some alcoholic groups are changes than chemical
reaction resulting in formation least product butyl benzoate is some reagent or reaction are benefits of microwave assisted synthesis
[3]

O

@/k{}w‘mc Ha

Fig. structure of Butyl benzoate

Butyl benzoate is a benzoate ester obtained by condensation of benzoic acid and butanol. It is used as a perfume ingredient and as
a solvent for cellulose ether, a dye carrier for textiles. It has a role as an antimicrobial food preservative, a fragrance and a plant
metabolite.[3]

1) Faster reaction synthesis of esterification reaction esterification reaction in microwave 7 min.

2) Better yield and higher purity (microwave synthesis of Butyl benzoate).

3) Energy saving for esterification reaction microwave synthesis of Butyl benzoate.

4) Uniform and selective heating.

5) Esterification reaction microwave synthesis of Butyl benzoate is green synthesis. [4-7]
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PRINCIPLE OF ESTERIFICATION REACTION MICROWAVE SYNTHESIS OF BUTYL BENZOATE AS
COMPARED TO CONVENTIONAL HEATING METHOD: 2

In microwave assisted synthesis and conventional heating method synthesis are same reaction but only heating method are deferent
in microwave heating method are very beneficial for performing synthesis of butyl benzoate. Or other esterification reaction and all
chemical reactions. And also rate of reaction is fast. By using dehydrating reagent Sulphuric acid (H2SO4). Also, Sulphuric acid
acts as a catalyst in this reaction and removing water molecule. [9-12]

COMC.H2504
Benzoic acid + n-Butanol meeeessssssssp  DButyl Benzoate
(ACID) + (ALCOHOL) MW.7 min (ETHER)

Some esterification reaction synthesis on microwave in general working on following way in short period of time and rate of reaction
is fast.[13]

As compared to conventional heating method by synthesis of butyl benzoate in general working on round bottom flask add 3gm
benzoic acid and add Butanol 5ml and CONC.H2SO4 are 2.to 3 drops. Then conventional heating 45min product are obtained.
Same process working on microwave heating apply (electrical heating is converted to heat energy) product are obtained only
6min.very fast reaction in microwave as compared to conventional heating method by synthesis of butyl benzoate. [14-15]

Butyl Benzoate are compared by two heating method, microwave synthesis heating method and conventional synthesis
heating method: 3

Sr.NO. Heating Green Temperature Time Purity after Stability

Method chemistry ocC recrystallization lgmin 1ml
applies H20

1. Microwave yes 60 W 6min 96% Practically

insoluble
2. Conventional No 60 0C 45min 84% Practically

insoluble

Table No.1

ANALYZED PRODUCT (MICROWAVE SYNTHESIS OF BUTYL BENZOATE) BY STUDYING THIN LAYER
CHROMATOGRAPHY:4

Analyzed Product (Microwave Synthesis of Butyl Benzoate) By Studying Thin Layer Chromatography in that thin layer of silica
gel spread on a glass surface than Butyl Benzoate spot the plate using a capillary tube.[16] Press the tube firmly to the plate in
order to deposit the solution. We will use solvent to develop the plate. put solvent in a beaker and insert the plate. Mark sure the
line sits above the solvent (Butyl Benzoate) and cover the beaker. than now we watch the plate develop.[16]

Mobile phase are water and methanol (1:2) ratio. And stationary phase by using silica applying spot Butyl Benzoate than calculate
difference between Microwave Synthesis product-and Conventional synthesis product are following:

Formula: RF Value = distance travelled by solute
distance travelled by solvent
i.e., d0 = travel distance of the solvent.
dA = travel distance of the compound A (microwave synthesis product).
dB = travel distance of the compound B (Conventional synthesis product).
R1 = (Ratio of front) value for A = dA /dO.
R2 = (Ratio of front) value for B = dB /dO0.

Sr.NO. Heating Method travel distance of travel distance of Ratio of front value
the solvent. (d0) the compound (d) (R)
1. Microwave 6cm (Spot A) 5.2cm 0.79
2. Conventional 6cm (Spot B) 4.7cm 0.71
Table No.2

Result: The Analyzed Product (Microwave Synthesis of Butyl Benzoate) By Studying Thin Layer Chromatography are less
absorption in that less affinity, So Butyl Benzoate are movement fast. And as compared to conventional synthesis of Butyl Benzoate
are more absorption in that more affinity, So Butyl Benzoate are movement are slow.[17]

REVIEW OF LITRETURE

Reich E, Schibli A. High-performance thin-layer.chromatography for the analysis of-medicinal plants. New York: 2007.[14]
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Microwave radiation, an electromagnetic radiation, which is widely used as a source of heating in organic synthesis Microwave-
Assisted Synthesis: Review of Recent Developments Neha Gupta Department of Chemistry, Dev Samaj College for Women,
Ferozepur City.18th-19th march 20017. [15]

Esters are among the highest volume of industrial organic compounds produced. faces serious limitations of low conversion and
high reaction time attributed largely to establishment of equilibrium. And then Fischer esterification regarded as the most common
and widely practiced process of ester synthesis Journal of Industrial and Engineering Chemistry VVolume 103, 25 November 2021,
Pages 80-101.[16]

A review of synthesis of esters with aromatic, emulsifying, and lubricant properties by biotransformation using lipases Renata N.
Vilas Boéas,Heizir F. de Castro First published: 27 December 2021.[17]

CONCLUSION: Esterification Reaction Microwave Synthesis of Butyl Benzoate as Compared to Conventional Heating Method
to change the alcoholic group (butanol) product Microwave Synthesis of Butyl Benzoate are within 6min are Obtained synthesized
product. And Conventional Heating Method synthesis product are within 45min are Butyl Benzoate are Obtained synthesized
product.

To Analyzed Product (Microwave Synthesis of Butyl Benzoate) By Studying Thin Layer Chromatography and to check purity of
Butyl Benzoate was found to be 0.79 As Compared to Conventional Heating Method by Studying Thin Layer Chromatography and
to check purity of Butyl Benzoate was found to be 0.71.
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Abstract

Green chemistry, also known as sustainable chemistry, refers to the development of chemical
products and processes that minimize or eliminate the usage and production of harmful
compounds. They only utilize environmentally friendly chemicals and chemical procedures. It
Is built on twelve principles that can be used to develop or reproduce molecules, materials,
reactions, and processes that are safer for human health and the environment from the ground
up. Green Chemistry decreases the environmental impact of chemical processes and
technologies, as demonstrated in this article.

The goal of this research is to learn more about the role of catalysts in.green chemical synthesis
for a more sustainable future. In the ecologically friendly synthesis of novel and existing
compounds, catalysis plays a critical role. Catalyzed processes require less energy to produce
and produce fewer by-products, co-products, and other waste items, indicating increased
efficiency. Catalysts can be created in such a way that they are not harmful to the environment.
Catalysts come in a variety of shapes and sizes, and some of them have positive effects in the
chemical industry.

Key words- Biocatalysis, Biomass, lonic Liquids, Critical Fluids, Microwave Irradiation,
Photocatalysis, Green Chemistry

Definition of green chemistry-

Green chemistry, also known as sustainable chemistry, is the development of chemical
products and processes that reduce or eliminate the usage and manufacture of harmful
compounds.! Chemical goods should be designed so that they do not persist in the environment
after they have served their purpase and are broken down into environmentally friendly
components.?
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INTRODUCTION TO GREEN CHEMISTRY-

In the early 1990s, the concept of green chemistry was originally proposed. The first volume
of the well-established green chemistry journal of the Royal Society of Chemistry was
published in 1999, and the green chemistry institute was founded in 1997.3 Green chemistry
processes encompass practically all aspects of chemistry, including inorganic, organic,
biochemistry, polymer, environmental, and toxicity. The goals of environmental protection and
economic benefit can be achieved through several prevailing trends of the green programme,
such as catalysis, bio-catalysis, and the use of safety alternatives: renewable feedstock
(biomass), reaction solution (such as water, ionic Liquids, and supercritical liquids), reaction
conditions (microwave irradiation), and new synthetic pathways (photo catalytic reaction).*

Concept of Pharmaceutical Green Chemistry

Pharmaceuticals are the most dynamic segment of the chemical business. It is at the vanguard
of major shifts toward “greener” feedstock, cleaner solvents, alternative methods, and new
concepts. All of these measures will improve the pharmaceutical industry’s environmental
credentials while also lowering costs and materials for manufacturing processes, paving the
way for long-term sustainability.Green chemistry is a Hippocratic oath for chemists, and a new
generation of scientists and technologists is being formed to analyse the processes and materials
used in production and development efficiently in order to protect natural resources and the
environment. If no hazardous substances are used or produced, the risk is zero, and there is no
need to be concerned about removing hazardous substances from the environment or limiting
exposure to them. “Green chemistry is about reducing waste, raw materials, risks, energy,
environmental impact, and cost,” as the phrase goes.®

Scientific Areas for Practical Applications of Green chemistry
The areas proposed for special focus under the green chemistry Principles were the following.
1.Use of alternative feedstock
2.Use of less hazardous reagent
3.Use natural processes like biocatalytic techniques
4.Use of alternative solvents

5.Designe of safer chemicals and products.

Green Chemistry's Latest Trends-

The green program’s core goals are achieved through many prominent trends in the design,
development, and use of chemical products and processes that decrease or eliminate the use or
production of substances that are dangerous to human health and the environment.”

a. Catalytic and biocatalytic reaction-research in order to obtain highly selective, pure
compounds without the formation of toxic.byproducts;

b. Searching for new raw materials that are both harmless and renewable, such as biomass;

c. Developing environmentally friendly chemicals that are less toxic;
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d. Developing and evaluating new non-toxic, renewable reaction media, such as water, ionic
liquids, and supercritical fluids.

e. Developing and evaluating new reaction conditions, such as microwave, ultrasound, and
light reactions.®

PRINCIPAL IN GREEN CHEMISTRY

There are twelve green chemistry principles that have been created By EPA’s Paul Anastas and
John Warner, who described their significance in practise in their Green Chemistry Theory and
Practice book, published in 1998. Green chemistry principles call for the elimination or
reduction of dangerous or harmful compounds from the synthesis, manufacture, and
application of chemical products, reducing or eliminating the use of substances harmful to
human health and the environment.

“Reducing Risk” and “Minimizing the Environmental Footprint™ are two of the principles. In
the past, various chemical industries have been associated with risk. Hazardous chemicals to
humans and the potential of environmental pollution were linked to new chemical products,
giving synthetic chemical materials a “bad name.” Energy use, climate change, crisis, and
depletion of natural resources are all factors in the environmental footprint.”

1.Prevention

2.Atom Economy

3.Less Hazardous Chemical Syntheses
4.Designing Safer Chemicals

5.Safer Solvents and Auxiliaries

6.Design for Energy Efficient

7.Use of Renewable Feedstock

8.Reduce Derivatives

9.Catalysis

10.Design for Degradation

11.Real-time analysis for Pollution Prevention
12 Inherently Safer Chemistry for Accident Prevention
What is Catalysis-

Catalysis is a term used in chemistry to describe the process of modifying the rate of a reaction
by using a substance that isn’t consumed by the reaction.
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How it related to green chemistry

Chemical operations produce large amounts of trash every day. Stoichiometric equivalents, in
particular, produce undesirable byproducts such as inorganic salts. More efficient catalytic
alternatives are progressively replacing stoichiometric chemical methods, allowing scientists
to save energy and resources. Moving away from stoichiometric processes and toward
homogeneous and heterogeneous catalytic reactions using organic, organometallic, inorganic,
and biological catalysts is referred to as greener catalysis.®

Role of Catalyst in green chemistry

Green chemistry is an area of chemistry that focuses on the discovery and use of
environmentally friendly chemicals and processes . Catalysis is a key component of green
chemistry. Green chemistry, often known as environmentally benign chemistry or sustainable
chemistry, minimises toxicity. Its objective is to design and execute pollution avoidance
solutions other than waste management that reduce waste, save energy, and reduce natural
resource depletion. Green chemistry is considered environmentally friendly because it is
thought to reduce carbon emissions and pollution. Catalysis has aided in the reduction of
pollution in our environment. Catalysts have been used to improve air quality by removing and
controlling NOx emissions, reducing the use of Volatile Organic Compounds (VOCsi),
developing alternative catalytic technology to replace the use of chlorine or chlorine-based
intermediate in chemical synthesis and waste minimization, and developing alternative
catalytic technology to replace the use of chlorine or chlorine-based intermediate in chemical
synthesis and waste minimization. Catalysis allows for more efficient and selective reactions,
resulting in the elimination of vast volumes of by-products: and other waste chemicals.®

Types of Catalysis —

Depending on the number of phases in which the catalytic reaction is.carried out,homogeneous
or heterogeneous catalysis can be used for synthetic processes.Homogeneous catalysis is a
single-phase reaction that is usually liquid/liquid, whereas heterogeneous catalysis is a multi-
phase reaction. The use of homogeneous catalysts provides a number of advantages, including
decreasing reaction temperatures and thereby saving energy.*°

The following are some of the catalysts:

1.METAL CATALYST — Using well selected metal catalysis can make a reaction more
ecologically friendly. Transition metals are frequently utilized as catalysts in reducing reactions
like hydrogenation.Metal catalysts can be pure metals or bimetallic or multimetallic mixtures
of metals, or they can be spread on solid supports like silica, alumina, or carbon.!

2)METAL OXIDE CATALYST- For catalytic oxidation, transition metal oxides have been
utilized. In the production of bulk chemicals, molecular oxygen is preferred, whereas in the
production of fine chemicals, hydrogen peroxide is preferred. Although more expensive than
molecular oxygen, hydrogen peroxide is environmentally friendly because it is converted to
water during the oxidation reaction.Because it is transformed to molecular oxygen, ozone is
also environmentally friendly, ‘but its generation. necessitates particular handling and
equipment.t?
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3)METAL COMPLEXES- In homogeneous catalysis, metal complexes are commonly utilised.
A transition metal complex was used to synthesise naproxen with a 97% vyield under high
pressure. Chiral metal complexes catalyse inhomogeneous phase reactions while also
controlling the reaction’s stereo specificity.®

4)BIOCATALYSTS- Enzyme and antibody catalysts are used in both homogeneous and
heterogeneous systems.

ANTIBODY CATALYSTS- Another form of biocatalyst that is frequently employed is
antibody catalysts. Antibody specificity and selectivity are related to the antigen structure
required to elicit an immune response.

*ENZYME CATALYSTS- Selectivity is one of the most notable characteristics of enzyme
catalysts. They are regioselective, which means they can distinguish between several identical
groups within the same molecule. Enzyme catalysis can take place in both aqueous and non-
aqueous solvents, including supercritical fluids.*

Solid acid and bases As catalyst-

Acid and base catalysed reactions are important in the oil refining and petrochemical sectors,
as well as in the production of a wide range of speciality chemicals like medicines,
agrochemicals, and flavors and perfumes. In liquid-phase homogeneous systems or on
inorganic supports in vapour phase systems, many of these processes require the use of
conventional Brnsted acids (H2SO4, HF, HCI, p-toluene-Sulfonic acid) or Lewis acids (AICI3,
ZnCl2, BF3). Similarly,NaOH, KOH, NaOMe, and KOBut are examples of common bases. As
a result of their subsequent neutralisation, The formation of inorganic salts that eventually find
their way into aqueous streams.™

Additional advantages of using solid acids and bases as catalysts include:

-Separation and recycling are made easier, resulting in a faster.process and lower production
costs.

-Solid acids, such as H2SO4, HF, are safer and easier to handle than their liquid equivalents.
Very corrosive and necessitates the use of costly construction materials

-Trace levels of (neutralized) catalyst contamination in the product are often avoided.
When the latter is a dependable.

-Granular chemicals are safer and easier to operate than their liquid counterparts.
Solid Acid Catalysis —

One of the most important applications of heterogeneous catalysis is in acid-catalyzed
processes. Solid catalysts are utilised in a wide range of applications. Acidic Clays, zeolites,
supported heteropoly acids, and mixed oxides like silica—alumina and sulfated zirconia are
among them.Hybrid organic—inorganic materials, such as mesoporous oxides, and organic ion
exchange resins Organic sulfonicacid moieties are suspended in'the air.*®
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WITH A SOLID BASE

There are much fewer examples of reusable solid base catalysts in use than there are for solid
acids.This is most likely due to the fact that acid-catalyzed reactions are far more common in
the manufacture of Substances that are widely available. The different types of solid bases that
have been reported are similar.Anionic clays, basic zeolites, and anionic clays are all
alternatives to the solid acids detailed in the preceding sections.Mesoporous silica grafted with
organic bases pendent.’

Catalytic C—C Bond Formation

Another important transformation in organic synthesis is the production of C—C bonds, and
carbonylation is an important catalytic technique for producing C—C bonds. It’s utilised in the
bulk chemicals industry to make acetic acid by catalysing the carbonylation of methanol with
rhodium and since they are 100 percent atom efficient, they are increasingly being used in fine
chemistry.Manufacture of chemicals The Hoechst-Celanese method, for example, is a beautiful
illustration of this.Manufacturing of the analgesic ibuprofen, with a production capacity of
several thousands of tonnes per year.8

TECHNOLOGY OF ENZYMES IN BIOCATALYTIC REDUCTION

Reductions are important in organic synthesis because they lead to chiral compounds with new
functionalities.Such processes can be catalysed by enzymes with exceptional stereo-, regio-,
and chemoselectivity, resulting in The path to not just high-added-value but also shorter
classical synthetic pathways Compounds, as well as bulk chemicals, are available.Enzymes,
nature’s catalysts, offer nearly limitless access to a wide range of chemical reactions.Reactions.
Reductions in particular can result in the formation of not just multiple chiral centres, but also
multiple chiral centres.But also new functional groups in products that are in-high demand in
the pharmaceutical and fine chemical industries.*®

Are Biocatalytic Reactions Green?

Today, the statement “biocatalysis is intrinsically green” has become a mantra for many
Researchers.First of all, researchers should be aware that no chemical transformation
(including Biocatalytic reactions) is green, as in all cases resources are consumed and waste is
generated, Thereby putting a burden on the environment. We believe that a given reaction of
methodology can Be greener than another reaction. Such a comparison, however, should be
based on quantitative Data rather than on general statements. Comparative full life cycle
assessments (LCA) represent The “gold standard” for such comparisons, but are usually time-
intensive due to the large data basis Required for a meaningful comparison. Sheldon’s E-
factor6 and possibly its derivative, the E+-Factor, taking energy-related CO2 emissions into
account,7 represent an acceptable alternative for The preparative chemist.?
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Conclusion

There is a need to update or adapt traditional procedures that are not environmentally friendly,
use dangerous solvents, and are not atom specific in the sense that they do not follow green
chemistry principles. This could be beneficial to students’ safety while also being
environmentally sustainable. For the first time, a new approach has been established. IN
organic synthesis, non-conventional approaches are used. Catalysis is crucial in the
environmentally friendly synthesis of compounds. By substituting an environmentally friendly
synthetic approach for a standard synthetic pathway, several by-products, co-products, possible
wastes, and pollutants can be avoided. The reduction of a number of steps that normally occur
during synthesis shows the possibility for catalyst to be employed for environmentally friendly
synthesis. The use of catalysts in chemical synthesis can be quite beneficial. Inventing
environmentally friendly technology and producing ecologically friendly chemicals.
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ABSTRACT:

The purpose of this study was to manufacture liquisolid compact of high dose poorly water-insoluble drug,
Carbamazepine (CBZ) by using novel superdisintegrant for the purpose of fast disintegration and improved its
dissolution rate. The solubility of CBZ was analyzed in various non-volatile solvents in order to find the vehicle
with the maximum solubility. The dissolving profile of liquisolid compacts was compared to a marketed tablet
formulation's dissolution profile. CBZ was found to be much more soluble in polyethylene glycol 200 than in the
other solvents. Crosspovidone-containing formulations showed no disintegration, but all other formulations
disintegrated after 91.2 seconds. A Starch Glutamate-Croscarmellose Sodium combination has a disintegration
time of 42.5 seconds. The optimized batch NSC1 including Starch Glutamate-Croscarmellose Sodium had 94.81
% greater drug release compared to the marketed formulation. This investigation found that the novel
superdisintegrant had the fastest disintegration and the highest drug release compared to other disintegrants.

KEYWORDS: Liquisolid Compact, Fast Disintegration, Dissolution Enhancement, Starch Glutamate,

Carbamazepine, Neusilin.

1. INTRODUCTION:

To be absorbed from the gastrointestinal tract, the oral
solid dose form must dissolve. Water-insoluble drugs
have poor dissolving rates and absorption characteristics,
which are major concern for the pharmaceutical industry
. Liquisolid compacts have recently emerged as a
potential approach for enhancing the dissolution rate of
poorly soluble drugs®. The notion of “liquisolid systems”
as defined by Spireas et al. i.e Simple physical blending
with selected excipients termed the carrier and coating
material can be utilised to transform a liquid into a free

flowing, readily compressible, and apparently dry
powder?.
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The drug's wetting properties and surface area that is
available for dissolution are considerably improved by
the liquisolid compact. Water-insoluble compounds in
liquisolid compacts are likely to have increased drug
dissolution, resulting in improved bioavailability?. The
liquisolid compact approach has been successfully used
to improve the in vitro release of poorly soluble drugs
such as indomethacin,® piroxicam,® griseoful-vin,’
ezetimibe,® repaglinide,® prednisolone,® etc. The
liquisolid approach has been successfully used to
improve the release of low dose, poorly soluble drugs.
However, one of this technology's limitations is the
conceptualization of a high-dose poorly soluble drug®®.
In order to enhance drug loading, the powder must retain
high amount of liquid. However, this may result in poor
flow and compression characteristics of the powder. A
large amount of carrier and coating component should be
used,to maintain goed.flow and compression properties.
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As a result, increasing the capacity for liquid adsorption
with carrier and coating component such as Neusilin
could be a potential approach to loading a high dose of
water insoluble drug. Neusilin US2 is an amorphous
synthetic form of magnesium aluminometa silicate™.

Carbamazepine (CBZ) has been used for over 40 years
to treat epilepsy and trigeminal  neuralgia.
Carbamazepine is taken in doses of 100-200mg once or
twice daily. It has a 72-96% oral bioavailability. It is
practically insoluble in water. CBZ oral absorption in
humans is slow, erratic, and unpredictable due to slow
dissolution. One of the most major issues with this drug
is its very low solubility in biological fluids, which
results in poor bioavailability after oral administration.
Many trials have been conducted in order to improve
CBZ bioavailability. The use of water-soluble salts and
polymorphic forms, the formation of water-soluble
molecular complexes, Amorphisation of drug®,
Micronization®3, Solid dispersion®*, Co-grinding*®, Self-
emulsifying drug delivery system?¢, Nanosuspension'’,
Hot melt extrusion'®, Adsorption of drugs to hydrophilic
silica aerogels'®, Lyophilization, microencapsulation,
and Inclusion Complexation®? are some of the most
important formulation tools. Apart from that, this
method of liquisolid compact formulation is one of the
method for increasing the rate of dissolution of poorly
soluble drugs?. Superdisintegrants are the most common
excipients used in tablet formulations to speed up
disintegration in the gastrointestinal environment and
thus increase active ingredient release. Disintegration is
a critical step in drug release and absorption into the

systemic circulation, resulting in pharmacological
effects.  However, the number of available
superdisintegrants is still limited, necessitating the

development of more efficient ones. The addition of
Starch Glutamate, a hydrophilic amino acid, to the starch
may improve its ability to disintegrate. The prepared
formulation was characterised and compared to marked
formulations (Mazetol)?.

2. MATERIALS AND METHODS:

2.1. MATERIALS:

CBZ was received as gift sample from Abbott
Healthcare Pvt. Ltd. Mumbai and chemicals were
obtained from Loba Chem in Mumbai.

2.2. METHODS:

2.2.1. Synthesis of novel superdisintegrant:

To make a starch slurry, 10 parts potato starch were
accurately weighed and dispersed in 25 parts distilled
water. Weighing and dissolving 10 parts glutamic acid in
distilled water, it was added to the starch. slutry. The
dispersion was conditioned for 16 hours-after. adjusting
the pH to 3.5 with 10ml sodium hydroxide to complete
the reaction between potato starch and’ glutamic acid.
The dispersion was washed to. remove unreacted

glutamic acid after conditioning, and the solid mass was
dried at 60°C to yield starch glutamate. To get consistent
sized particles, the dried starch glutamate was sieved
with a #120 sieve and kept in desiccators?.

2.2.2. Characterization of novel superdisintegrant:
2.2.2.1. Fourier transformed infrared spectrometer

(FTIR):

The molecular substitution of starch glutamate was
evaluated wusing a Fourier Transform Infrared
Spectrometer (FTIR). The IR spectrum of starch

glutamate was measured using an ATR Fourier
Transform Infrared Spectrophotometer (Shimadzu,
Japan, IRAFFINITY-1Miracal 10). A small amount of
sample was taken and directly put on the ATR diamond.
The sample was pressurized using a pressure arm. The
spectrum was then scanned in the wavelength range of
4000-400cm™ 23,

2.2.3. Solubility studies:

Saturation solubility studies in four different non-volatile
solvents, namely PG (propylene glycol), PEG 200, PEG
400, and Tween 20, were needed to identify the
appropriate non-volatile solvent for making liquid
medication. Excess amount of carbamazepine was mixed
separately with four non-volatile solvents. For 48 hours,
the mixtures were shaken on an orbital shaker using the
shake flask method. The solutions were then filtered
through Whatman filter paper to obtain clear solutions.
These filtered solutions were often diluted with 1% SLS
(sodium lauryl sulphate) and their drug content was
determined using UV spectrophotometry at 285 nm. To
calculate carbamazepine solubility, three determinations
were performed for each sample?.

2.2.4. Determination Value:

The flow properties of powder excipients (Neusilin US2)
in liquid vehicles were assessed using the "angle of
slide" measurement. Several homogeneous liquid
vehicle/powder admixtures containing 10 g of carrier or
coating ingredients and increasing volumes of liquid
vehicle were prepared (PEG 200). The created powder
admixtures were placed on polished metal plates, which
were gradually tilted until the powder admixture was
about to slide, to measure the angle of slide. The angle of
slide (#) was used to describe the angle formed between
the plate and the horizontal surface. The flow properties
of excipients will be altered due to adsorption of the
liquid vehicle. The flowable liquid-retention potential
(¢-value) of each liquid/powder admixture was
evaluated using the following equation.

@ value = liquid weight/solid weight

The graph were. plotted against ¢ -values versus the
corresponding..angle of slide (). The flowable liquid
retention’ potential, ¢ -value, of its powder, which is
required for 'the “preparation” of liquisolid tablets, was
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represented by an angle of slide (for optimal flow
properties) corresponding to 330 of a liquid/powder
admixture. All measurements were taken in triplicate?.

2.2.5. Liquisolid system preparation:

The amount of excipients is determined by their ¢-
values and liquid load factors. In the current research,
neusilin was used as a carrier and coating material. The
liquid load factor (Lf) is calculated using the formula
below

Where, ® and g are the values of the carrier and the
coating powders respectively, while R is excipient ratio®.

In PEG 200, CBZ was suspended, as indicated in the
table no. 3, and a total of 12 batches were formulated, as
indicated in the Table No.1.

2.2.5.1. Preparation of CBZ liquisolid compact:
The carbamazepine, carrier and coating material, and
other excipients in a liquisolid powder mixture were

LfF=d+ 0 (1/R) e (1) immediately compacted on a single punch tablet
LE=W/Q oo (2) machine to yield tablets with the specified diameter,
REQ/ e (3) thickness, and hardness?.
Table No.1 Formulation of Liquisolid Compact of Carbamazepine
Name of Batch %CD LF R W Q q Superdisintegrnat Total Weight
superdisintegrant code (mg) (mg) (mg) (mg) | (mg) (mg) 3%,5%, 7% (mg)
Crospovidone NCP1 50% 1 20 200 200 10 3%-15.3 525.3mg
NCP2 50% 1 20 200 200 | 10 5%-25.5 535.5mg
NCP3 50% 1 20 200 200 | 10 7%-35.7 545.7mg
Crosscarmallose NCS1 50% 1 20 200 200 10 3%-15.3 525.3mg
Sodium NCS2 50% 1 20 200 200 | 10 5%-25.5 535.5mg
NCS3 50% 1 20 200 200 10 7%-35.7 545.7mg
Starch Glutamate NSG1 50% 1 20 200 200 | 10 3%-15.3 525.3mg
NSG2 50% 1 20 200 200 | 10 5%-25.5 535.5mg
NSG3 50% 1 20 200 200 10 7%-35.7 545.7mg
Starch Glutamate+ NSC1 50% 1 20 200 200 10 3%-15.3 525.3mg
Crosscarmallose NSC2 50% 1 20 200 200 10 5%-25.5 535.5mg
sodium NSC3 50% 1 20 200 200 | 10 7%-35.7 545.7mg

% Cd= drug Concentration in non-volatile solvent, Lf=liquid load factor,

R= Excipient ratio, W= weight of non-volatile solvent, Q= Carrier, g= coating material.

2.2.6. Liquisolid Compact Evaluation:

2.2.6.1. Tablets' physical parameters:

In triplicate, tablets were tested for weight variation,
uniformity of tablet thickness and diameter, friability,
and hardness? 27,

2.2.6.2. Drug content:

The uniformity of drug content was determined as per IP
1996. The tablets were weighed and powered, and
100mg of drug powder was weighed and transferred to a
100ml volumetric flask containing 60ml of ethanol
(95%). To dissolve the drug, the flask was shaken, and
the volume was adjusted with ethanol. By using ethanol,
10mL of this solution was diluted to 100mL, and the
absorbance of resulting solution at Amax of 285nm was
measured 2.

2.2.6.3. Disintegration test:

In a suitable vessel, preferably a 1000ml beaker, the
assembly was submerged in liquid medium (ED-2L,
Electrolab, Mumbai). The liquid volume must be such
that the wire mesh is at least 25 mm below the liquid's
surface and at least 25mm above the bottom of the
beaker at its highest point. A thermostatic. arrangement
was made for heating the liquid and" matntaining the
temperature at 37+2°C. The assembly was submerged in
a beaker containing 900ml of distilled~water, and the
apparatus was operate for the duration specified. The

tablet's disintegration time was also recorded. Finally,
the assembly was taken out from the liquid?®.

2.2.6.4. Dissolution studies:

The dissolution test was used to compare carbamazepine
release from liquisolid tablets and mazetol, a marketed
tablet. The USP Apparatus 2 (Electrolab, TDT-06L) was
used in conjunction with 900ml of 1% sodium lauryl
sulphate solution (1 % SLS) at 37+0.5°C, and rotated at
75rpm. After the specified time intervals, a one millilitre
sample was withdrawn, and the sink condition was
maintained. The samples were filtered, diluted
appropriately, and spectrophotometrically analysed at
285 nm wavelength?,

2.2.6.5. IR- spectroscopy (FTIR):

IR spectrum of Carbamazepine, PEG200, NeusilinUS2
and optimized formulations NSC1 were recorded using
an ATR Fourier Transform Infrared Spectrophotometer
(MIRacle 10)%,

2.2.6.6. Statistical analysis:

To determine whether there was a notable difference in
the time required for 100% release of carbamazepine
from different’formulations and the marketed tablet, a
one-way, ANOVA with Turkey's multi comparison test
was useds
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3. RESULT AND DISCUSSION:
3.1. FTIR of carbamazepine

s
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Fig No.1 FTIR Spectrum of Car.ba‘mazepine

The FTIR spectra of CBZ showed a characteristic peak
at 3467.38 cm™ (-NH; vibration), 1677.77cm™ (-C=0
vibration), 1606.41cm* (-C=C vibration).

3.2. Characterization of novel superdisintegrant:
3.21. FTIR:
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Fig.No.2 FTIR of Starch Glutamat

The FTIR spectrum of starch glutamate revealed a
distinct peak at 1637.27cm™ (-R-COO-R’ vibration).

3.3.  Solubility studies:

Solubility of carbamazepine in propylene glycol, PEG
200, PEG 400, glycerine and Tween 20 is given in table
no.2. Carbamazepine was most soluble in PEG 200
(107.94 mg/ml) and least soluble in Tween 20 (6.84
mg/ml). This is due to the dispersion of a larger fraction
of drug in PEG 200, which helps to enhance drug
dissolution.

Table No.2 Solubility Data of Carbamazepine

Nonvolatile Solvent Solubility (mg/ml)
Propylene Glycol 45.10+0.16

PEG 400 68.12+0.29

PEG 200 107.94+0.62

Tween 20 6.84+0.11

3.4. Determination of (¢) value:

Relation between angle of slide of carrier and coating
material in PEG 200 and corresponding ¢ values is
depicted in Fig no.3.

a0
35 7
g b
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3 5 P
3 A
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] —
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Fig No.3 Liquid Retentions Potential (®) of Carrier and Coating
Material

3.5. Liquisolid compact evaluation:

3.5.1. Physical parameters of liquisolid compact:
All the physical parameters of liquisolid compact are
shown in table no 3. Liquisolid compact containing
Neusilin as carrier and coating component showed good
compatability, due to its high specific surface area and
porosity. Thickness of liquisolid compacts were ranged
from 5.33+0.02 to 5.4+0.06557mm and diameter of all
the liquisolid compacts was to be in the range of 10+0 to
10.03+0.05744mm as indicated in table no 3. Thickness
and diameter of tablet measured by using Vernier
caliper.

Tablet hardness test were measured using Monsanto
Hardness tester Hardness of tablets was found to be in
the range of 3.133+0.05774kg to 3.177+0.04933kg as
shown in table no 4.

Due to identical compression force, uniform hardness
was achieved.

Tablets were prepared using direct compression method.
Because the material was free flowing, uniform weight
tablets were obtained as a result of uniform die fill.
Tablets were obtained in the 10% acceptable weight
variation range as specified by Pharmacopeia. The
results are summarizes in table no 3.

Friability of liquisolid compact found to be
0.5129+0.0090 to 0.6003+0.01682% indicated in table
no 3. As stated by USP if conventional compressed
tablets that loss less than 0.5% to 1% of their weight is
generally regarded as acceptable.
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Table No. 3 Physical Parameters of Carbamazepine Liquisolid Compact

Formulation Code Thickness (mm) Diameter (mm) Hardness (kg) Weight Variation (mg) Friability %
NCP1 5.4+0.06557 10.03+0.05744 3.1720.0435 524.9+0.5967 0.53350.0205
NCP2 5.35+0.03512 10.03+0.05744 3.133+0.05774 533.8+0.4404 0.5129+0.0090
NCP3 5.4£0.01 10.03+0.05744 3.1430.0589 544.1+0.4318 0.54580.0194
NCS1 5.37+0.03 10£0 3.17+0.0435 574.8+0.4894 0.5591+0.02171
NCS?2 5.3930.02082 10.03+0.05744 3.13320.05774 587.90.3426 0.57160.0177
NCS3 5.34+0.02646 10£0 3.1770.04933 600.520.4894 0.5514+0.01322
NSG1 5.3830.01528 10£0 3.1730.04619 523.9+0.4286 0.5877+0.02307
NSG2 5.3830.02517 10£0 3.17720.04933 534.210.3712 0.60030.01682
NSG3 5.33+0.02 10.03+0.057444 3.1730.04619 543.2+0.3401 0.5919+0.02657
NSC1 5.4270.07024 10.03+0.05744 3.210.1 577.40.9787 0.5312+0.01649
NSC2 5.367£0.04041 10.030.05744 3.1770.06807 587+0.4648 0.5244+0.0203
NSC3 5.37+0.0435 10.03+0.05744 3.15+0.05196 600.6+0.4686 0.553+0.02453

All values are expressed as mean + SD (n=3).

3.6. Disintegration time: in fig no 4.

Neusilin-crosspovidone  batches were failed to

disintegrate. Batch NSC1 shows fast disintegration i.e. 100

42.5+0.5774sec. Starch Glutamate batches shows fast g —H=NCS1

disintegration as compare to crosspovidone batches. 80 - A e —&—NCS2

Disintegration time of liquisolid compact tablets is given )'f‘m' NCSS

in table no 5 and complies as per IP specifications for all a 60 ,1/,./

formulated batches except formulations containing g 4 NGL

Neusilin-Neusilin crosspovidone and these batches were "“mg NSG2

failed to disintegrate. Crosspovidone fails to disintegrate - . NSG3

Neusilin-Neusilin compact, for disintegration of this

compact addition of 10% fujicalin necessary but it shows i , .

more disintegration time. Novel superdisintegrant starch 0 0 40 60 gn —E-NSC2

glutamate successfully disintegrate Neusilin-Neusilin Time = NSC3

compact. Hence Liquisolid compact of Neusilin-
Neusilin-starch  glutamate-coroscarmellose  sodium
exhibited fast disintegration.

3.7. Drug content:

The requirement for a steady dose of drug between
individual tablets is an essential quality attribute for all
pharmaceutical formulations. Uniform drug content was
observed for all the formulations given in table no 4.
Which is as per the IP specification.

Table No 4. Evaluation of Carbamazepine Liquisolid Formulations

Formulation | Disintegration Time* % Drug Content
code (sec.)

NCP1 No Disintegration 80.81+0.4494
NCP2 No Disintegration 79.87+0.2728
NCP3 No Disintegration 81.3+0.7435
NCS1 91.2+0.05774 94.23+0.4494
NCS2 85.3+0.05774 94.46+0.7784
NCS3 85.2+0.05774 95.11+0.6438
NSG1 71.4+0.05774 95.35+1.61
NSG2 74.4+0.05774 95.35+0.7435
NSG3 78.3+0.1528 96.8+1.189
NSC1 42.5+0.5774 98.8+1.189
NSC2 63.7+0.1 97.04+0.3717
NSC3 60.7+1.155 97.23+0.4494

All data is presented as mean + SD (n=3).

3.8. Dissolution studies:

The results of in vitro percentage ‘amount of drugs are
released at varied intervals of time which /s plotted
against time to obtain the release profiles and are’given

Fig No 4. (A) Dissolution profiles of all batches of liquisolid
compact and marketed formulation
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Fig No 4. (B) Dissolution profiles of optimized batches of liquisolid
compact and marketed Formulation

Neusilin-crosspovidone showed drug release
80.78+0.5225 to 82.27+1.7121% at the end of 60
minutes. Neusilin-Starch Glutamate, Croscarmellose
sodium batch showed drug release 92.27+0.460 to
94.81+0.201% at the end of 60 minutes (shown in table
no. 5). Formulations prepared with a novel
superdisintegrant demanstrated higher drug release than
crosspovidone. batehes and marketed tablets. As the
concentrationof crosspovidone increases drug release
also ., inereases: - Crosspovidone disintegrant failed to
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disintegrate  liquisolid compact, but a novel
superdisintegrant did, and that batch had an 85% drug
release rate. Starch Glutamate showed greater drug
release than the marketed formulation. At the end of 60
minutes, the marketed formulation had a drug release
rate of 86+0.190%. In Neusilin-Starch glutamate,
Croscarmellose sodium batches NSC1 batch shows
marked increase drug release than other two NSC2,
NSC3 batches.

The fact that the novel superdisintegrant and the drug are
already in PEG 200 while being carried by the powder
particles may account for the increased dissolve rates of
liquisolid compacts when compared to marketed tablet.
As a result of the quick disintegration and increased
wettability and surface availability to the dissolution
liquid, its release is expedited. One of the hypothesised
methods for explaining the increased dissolving rate
from liquisolid compacts is the compacts' wettability by
the dissolution media. PEG reduces the interfacial
tension between the dissolution media and the tablet
surface, allowing drug particles to wet more easily.

Table No 5. Percentage Amount of Drug Release of Liquisolid Compact

Time %CDR
(Min.) | NCS1 NCS2 NCS3 NSG1 NSG2 NSG3 NSC1 NSC2 NSC3 Mazetol
5 35.42+ 36.58+ | 37.1% 35.54+ 36.63+ 36.17+ 31.15+ 30.06+ 31.85+ 33.17+
0.4996 0.999 0.556 0.999 0.0999 0.995 0.915 0.993 0.1731 1.130
10 41.44+ 42.32+ 43.66+ 48.93+ 49,51+ 47.25+ 44,26+ 42.92+ 44,38+ 44,16+
1.044 0.875 1.117 1.964 0.9591 0.996 0.807 0.870 0.9216 0.345
15 53.44+ 54.9+ 54.85+ 53.49+ 55.11+ 55.56+ 57.07+ 55.85+ 55.63+ 57.08+
1.096 0.979 0.891 1.088 1.271 0.991 0.466 1.723 1.947 0.523
20 62.39+ 59.87+ | 63.34% 63.42+ 62.97+ 63.88+ 69.96+ 71.85+ 70.71+ 66.45+
0.096 0.8834 0.2567 1.362 0.997 0.697 0.236 0.6351 2.058 0.156
25 65.33+ 65.34+ | 66.81% 67.17+ 66.43+ 64.87+ 77.79+ 79.05+ 77.67+ 7213+
1.467 0.4066 0.2581 0.8298 0.956 0.984 0.343 0.113 1.714 0.347
30 69.38+ 74.23+ 69.83+ 72.78+ 69.74++ 72.72+ 83.52+ 82.42+ 82.6+ 75.41+
0.2671 0.428 0.177 0.3209 0.956 0.986 0.550 0.965 1.144 0.583
40 73.28+ 75.21+ 73.73t 76.53+ 77.67+ 76.41+ 87.5+ 87.55+ 87.67+ 81.3+
0.1788 0.2835 0.33646 0.9379 0.247 0.219 0.454 0.368 0.5245 0.762
50 76.56+ 7793+ | 77.07+ 79.83+ 81.44+ 78.72+ 91.32+ 90.96+ 91.14+ 83.87+
0.09445 0.9728 0.2701 0.4464 0.134 0.264 0.527 0.5372 1.364 0.206
60 80.78+ 81.12+ | 82.27+ 85.04+ 85.08+ 85.32+ 94.81+ 92.67+ 92.27+ 86+
0.5225 0.6438 1.7121 0.8721 0.974 0.969 0.201 0.1041 0.460 0.190

All values expressed as mean + SD (n=3).

3.9. IR- spectroscopy:

g AR
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Fig No.5 FTIR Spectrum of Optifﬁized Formulation

The continuous several range of CBZ 3470- 1600cm™*
and 1619.29cm? represent the ammonia and ester group
respectively present in the batch NSC1.

However, comparison of the spectra demonstrated no
new characteristic peaks in the liquisalid: compact
formulation which indicated no physical or- chemical
interaction between CBZ and Starch Glutamate are-given
in Fig No. 5.

3.10. Statistical analysis:

There was no significant difference (P< 0.05) between
the release profiles of the marketed tablet and liquisolid
compacts, according to the results of a one-way ANOVA
with Turkey's multi comparison test.

4, CONCLUSION:

The results indicated that, liquisolid compacts of CBZ
can be prepared using a novel superdisintegrant such as
Starch Glutamate. To ensure the safety of newly
developed superdisintegrants, the base of synthesis was
an endogen amino acid (Glutamic acid), and starch was
successfully derivatized with Glutamic acid. The
comparison of Starch Glutamate, Croscarmellose
Sodium, and Crosspovidone-made tablets revealed that
starch Glutamate and Croscarmellose Sodium-made
tablets had better disintegration and dissolution
behaviours than the others. It was necessary to pick
superdisintegrants to maximise drug dissolving in a time
when formulators were confronted with a growing
number of poorly soluble drugs. The effects of Starch
Glutamate, Croscarmellose Sodium, and Crosspovidone
on the dissolution rates of poorly soluble drugs were
investigated; —and it was discovered that Starch
Glutamate,” | Croscarmellose'=Sodium has the fastest
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dissolving rate. The drug release of a Liquisolid compact
formulation with Starch Glutamate superdisintegrant was
higher than that of other disintegrants and marketed
tablets. This study came to the conclusion that Starch
Glutamate might be used as a new superdisintegrant in
the pharmaceutical industries.
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INTRODUCTION

One of the most common symptoms is pain and this is one of the most frequent reasons why
people seek medical care. Therefore, it is not surprising that the analgesics are among the
most widely used categories of drug. Hence, for the treatment of inflammation and pain
Paracetamol is used. Chemically Paracetamol is 4-hydroxyacetanilide. Paracetamol is a weak
peripheral cyclooxygenase inhibitor and from the inhibition of prostanoid synthesis in the
central nervous system, analgesic effect of Paracetamol may arise. Antipyretic effect of
Paracetamol is reported to inhibit prostaglandin synthesis at the level of the hypothalamus

causing alteration in body temperature.™"
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The Principle of UV-Visible Spectroscopy is based on the absorption of ultraviolet light or
visible light by chemical compounds, which results in the production of distinct
spectra. Spectroscopy is based on the interaction between light and matter. When the matter
absorbs the light, it undergoes excitation and de-excitation, resulting in the production of a
spectrum. When matter absorbs ultraviolet radiation, the electrons present in it undergo
excitation. This causes them to jump from a ground state (an energy state with a relatively
small amount of energy associated with it) to an excited state (an energy state with a
relatively large amount of energy associated with it). It is important to note that the difference
in the energies of the ground state and the excited state of the electron is always equal to the
amount of ultraviolet radiation or visible radiation absorbed by it. In many laboratories,
spectrophotometric method was used due to less equipment cost and economical maintenance
advantages. By the help of this technique, the UV absorbance spectra are measured at 200—
400 nm. In accordance with the International Conference on Harmonization guideline, the
force degradation state of active pharmaceutical substance includes acidic, basic and
photolytic conditions. We already performed these types of degradation studies which are
useful for pharmacy profession. Basic parameters for drug degradation studies are acid/base
stress testing, humidity and with temperature, photo degradation. Forced degradation of drug
was performed with acidic, basic and Uv light condition. Forced degradation of drug

substance in UV light was performed by exposing the drug substance to UV light.!

MATERIALS

For the present project work different paracetamol tablets brands were used such as Calpol
500 mg tablets of GlaxoSmithKline Pharmaceutical Limited, Pyrigesic 500 mg tablets of East
India Pharmaceutical Works Limited, Pacimol 500 mg tablets of Ipca Laboratories Limited
and Febrex Indoco Remedies Limited. 1M NaOH, 1M HCL, reference standard Paracetamol,
Pyrex type stirrer, measuring cylinder, pipette, funnel, beaker and volumetric flask, petri dish,
cuvettes, butter paper, Whatman filter paper No. 44, spatula, tissue paper were used. Freshly
laboratory prepared distilled water was used to wash glasswares. Weighing Balance,

Shimadzu UV spectrophotometer.

METHOD

Preparation of 1mole/liter NaOH

In 100 ml volumetric flask, accurately 4 g NaOH was dissolved and to make up the volume
up to 100 ml, deionized water was added.
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Preparation of 1 mole/liter HCI
A total of 8.36 ml hydrochloric acid (37% 12 mol/L) was took accurately analytical grade in
100 ml volumetric flask to make up the volume up to 100 ml by adding deionized water. [

Preparation of paracetamol stock solution (API)

1. Weigh accurately 100 mg of Paracetamol IP pure powder and add 15 ml of 0.1 N NaOH
and dilute up to 100 ml with distilled water (1000 ug /ml).

2. Prepare 6 standard dilutions from above solutions by diluting 0.5 ml, 1 ml, 1.5 ml, 2 ml
2.5 ml, 3 ml to 100 ml with distilled water.

3. Run these 6 standard dilutions of 5, 10, 15, 20, 25 and 30 ug/ml concentration for
absorbance against blank. Plot calibration curve between absorbance versus concentration
at 257 nm.

4. Find out equation of line i.e Y= mx+c. P!

Preparation of Tablet (Test) solution

Weigh the 10 tablets of different brand of Paracetamol with the help of clean and dry mortar
and pestle Calculate average weight of powder. Take Powder was equal to 20 mg of
Paracetamol of each brands. Paracetamol powder which is equal to Calpol (25.44mg),
Pacimol (22.68mg), Pyrigesic (22.72) were accurately weighed. In the 100 ml volumetric
flask, all of 3 brands powders transferred individually. These powder samples were dissolved
and shaked with water and finally make up the volume up to 100 ml respectively for each
sample. A total of 20 mg/100 ml concentration solution was preferably obtained. By using
spectrophotometer at 257 nm wavelength individually all brands absorbance were

determined.[®1¥]

Procedure for forced degradation studies

1. For acid

Forced degradation of drug substance in acidic media was performed by taking 5 ml of 20
mg/100 ml of Pyrigesic, Pacimol and Calpol in 3 separated testtubes, then 5 ml of 1 mol/L
HCI was added in each test tube. The sample was left for 30 min. Solution was transferred to
a separated cuvette after the time period completion and UV absorbance of the solution was

measured at the 257 nm wavelength.**!
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2. For base

Forced degradation of drug substance in basic media was performed by taking 5 ml of 20
mg/100 ml solution of Pyrigesic, Pacimol and Calpol in 3 separated test tubes, then 5 ml of
NaoH was added in each test tube and the sample was left for 30 min, and then UV
absorbance of solution was measured at 257 nm wavelength.[*1%

3. For UV light

Forced degradation of drug substance in UV light was performed by taking the 5 ml of 20
mg/100 ml solution of Pyrigesic, Pacimol and Calpol, then 5 ml of water was added in each
test tube and these test tubes were exposed to UV light for 30 min, and then UV absorbance

of solution was measured at 257 nm wavelength.[®

RESULT
Preparation of callibration curve

Table 1: Absorbance of standard paracetamol solution.

Sr.no. | Standard Concentration | Absorbance
1 0 0
2 5 0.0600
3 10 0.1204
4 15 0.1779
5 20 0.2105
6 25 0.3155
7 30 0.3685

Calibration Curve V=O'Szlféxg;§50039

- . ,_.--'-'673285
> 03155
0.25

o7 02105
015 0779
01

Ahsorhance

70,1204
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0,06
0 8-

0 5 10 15 20 25 30 35
Concentrrtion

-0.05

Fig. no. 1: Callibration curve of standard paracetamol solution.

Forced degradation studies
The degradation study was conducted on three brand of Paracetamol which are Pyrigesic 500
mg tablets of East India Pharmaceutical Limited, Pacimol 500 mg tablets of IPCA

Laboratories Limited and Calpol-500-mg tablet of Glaxosmithkline Pharmaceutical Limited.
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When Paracetamol brands were treated with the 1 mol/L HCL, it showed small degradation.
When Paracetamol brands were treated with the 1 mol/L NaOH drugs, it showed degradation.
When exposed to UV light showed more degradation. Table 1 represents the UV absorption
of different brands of the Paracetamol before and after exposing to the degradation
environment. We concluded according to our results that when the Calpol introduced into
acidic medium 1 mol/L HCL, it showed degradation that is (78.11%) Pacimol showed
degradation in acidic medium that is (71.71%) Pyrigesic also gave greater results on exposure
to acidic medium (70.63%) respectively. Similarly on exposure to 1 mol/L NaOH basic
medium, the Calpol showed the (82.91%) degradation whereas Pacimol showed degradation
to minor extension that is (74.62%) while Pyrigesic gave moderate results on exposure to
basic medium (69.36%) respectively. When Calpol (52.83%), Pacimol (59.51%) and
Pyrigesic (61.98%) exposed to UV light for 30 min and evaluated for degradation studies, it
also showed minor changes in concentration respectively for degradation studies. Results of

degradation studies are given in Tables 2.

Table 2: Absorbance of different brand of paracetamol.

Tablet | Treatment 1 2 3 Average | Percentage
Before 2.4436 | 2.4436 | 2.4559 | 2.4477 84.93%
Calpol Acid Treatment | 2.2518 | 2.2924 | 2.3098 | 2.2846 78.11%
Base Treatment | 2.3872 | 2.3872 | 2.3979 | 2.3907 82.90%
UV Treatment 17423 | 1.7423 | 1.7328 | 1.549 52.83%
Before 2.2291 | 2.2441 | 2.2291 | 2.2341 77.30%
Pacimol Acid Treatment | 2.0555 | 2.0861 | 2.0911 | 2.0775 71.71%
Base Treatment | 2.1549 | 2.1611 | 2.1611 | 2.1590 74.62%
UV Treatment 1.7328 | 1.7328 | 1.7423 | 1.7359 59.51%
Before 2.0705 | 2.0915 | 2.0915 | 2.0845 71.96%
Pyrigesic Acid Treatment | 2.0362 | 2.0457 | 2.0604 | 2.0474 70.63%
Base Treatment | 2.0087 | 2.0087 | 2.0177 | 20117 69.36%
UV Treatment 1.8124 | 1.8013 | 1.8013 | 1.8005 61.98%
DISCUSSION

In the present project work all the brands of Paracetamol were exposed to different
degradation parameters, there was small degradation in the active ingredient of the brands of
Paracetamol. The brands i.e. Calpol, Pacimol and Pyrigesic when they come in contact with
different degradation parameters (before, acid, base, and UV) showed degradation of drug
substance. According to specification of United State Pharmacopoeia, the content official
limit of not less than (98%) and not more than (101%) the labeled amount. We have
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concluded from our studies that Paracetamol less degrades in acidic and basic medium as

compared to UV light treatment.

CONCLUSION

In the present project degradation study was performed as per ICH guideline. Paracetamol

tablets were expose at different condition like Acid, Base and UV light and it was found that

some amount of degradation was occurred at different conditions. In Calpol tablet

degradation study it showed degradation in UV treatment more prominent. Similarly Pacimol

and Pyrigesic also showed more degradation in UV treatment as compared to Acid and Base

treatment.
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producing L-ascorbic acid 10 mg chewable tablets, the swab sampling
and UV method for residual determination of in L-ascorbic acid swab
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samples from equipment surfaces were established and verified. For L-
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Campus, Wadhe, Satara. spectrophotometric measurement in the UV region has been devised.
Water as diluents were used to develop and validate the technique for

L- Ascorbic Acid.
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INTRODUCTION

Validation is documented evidence that a planned procedure will function consistently
according to the previously stated results. Process validation is defined by the quality systems
regulation as establishing, by objective evidence, that a process consistently generates a result
or product that meets its pre-determined specifications. A quality system's purpose is to

generate products that are suitable for their intended usage on a consistent basis.

Cleaning validation is proof that an approved cleaning operation will result in equipment
that is suitable for the processing of pharmaceutical products. Cleaning pharmaceutical
equipment is becoming increasingly important in terms of regulatory compliance. To evaluate

a cleaning procedure, a sample of the product contact surfaces of the equipment must be
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taken to determine the level of residuals present. Swab sampling, rinse sampling, coupon
sampling, placebo sampling, solvent sampling, and product sampling are the six sampling
procedures. It's critical to use the right procedure for detecting residue in the cleaning sample.
The test method used to validate the cleaning procedure should be able to precisely quantify
the concentration of any substances of interest that may be present in the sample. UV
spectroscopy, HPLC, GC, HPTLC, atomic absorption spectroscopy, fluorimetry, and simple
photometry are some of the specialised analytical procedures utilised for cleaning validation.
Visual examination, gravimetric analysis, pH, conductivity, microscopy, titration, and the
total organic carbon method are examples of non-specific analytical procedures often used for
cleaning verification. The accuracy, precision, linearity, specificity, range, and LOQ/LOD
would all be included in the method validation SOP. The scientific basis for cleaning
validation is usually mentioned in the protocol's limit section. The scientific rationale for the

real restriction should be logical, thorough, and simple to comprehend.

Fibrous material is used in the swab sampling method to swab a surface in order to collect
samples. Direct surface sampling method is another name for the sample technique. Textiles
that are woven or nonwoven and have a plastic handle make up the fibre component of
swabs. This approach involves pre-wetting a swab (i.e., a fibrous substance) with a suitable
solvent before sampling a residue that is soluble in that solvent. Prior to sampling, the edges
of the swab head are typically squeezed against the walls of the vial or test tube to eliminate
excess solvent. This is important because too much solvent may leave interesting extractable
materials on the surface, acting as a source of residues and producing inconsistent findings. A
suitable extraction solvent is used to extract the analyte that needs to be analysed and
measured from the swab head after sampling has been completed across a predetermined
area. The extracted solvent may be the same as or different from the solvent used to moisten

the cotton swab.

Swab sample recovery should be regarded as a serious concern since studies on swab
recovery show that if a residue is present on an equipment surface, it may be accurately
assessed and quantified by using analytical methods and sampling techniques. Developing a
consistent level of recovery from the equipment surface is the goal of the scientific approach
known as a recovery study. It should be demonstrated that recovery is feasible from all
product contact materials sampled in the apparatus using all the sampling techniques. The

size, shape, and characteristics of the 'swab head, as well'as the characteristics of the swab
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handle (such as flexibility and length), all affect the recovery of residues from surfaces.
Sampling recovery studies are lab experiments using coupons of equipment made of various
construction materials (such as stainless steel, glass, PTFE, and EPDM) that have been
sampled and have been contaminated with residues to be analysed. The normal range of
acceptable variation for recovery outcomes at a single spiking level is between 15% and 30%
RSD. One would prefer to recover 100% of the challenge, however depending on the sample

conditions and the residue, recoveries may only be restricted to 75% to 80%.*2

L- Ascorbic Acid

H(:_) H
HO OH
Molecular formula - CeHsOs
Molecular Weight - 176.12
IUPAC Name - (5R)-[(1S)-1,2-Dihydroxyethyl]-3,4-dihydroxyfuran-2(5H)-
one
Appearance - White or light-yellow crystalline powder
Melting Point - 190°C
Boiling Point - 553°C
Soluble in - Water, Glycerol, Ethanol, Polypropylene glycol

Vitamin C is another name for it. L-ascorbic acid is a water-soluble vitamin that can be found
in citrus and other fruits and vegetables, as well as being purchased as a dietary supplement.
Scurvy is a disease that can be prevented and treated with this supplement. L-ascorbic acid is
a vitamin that helps with tissue healing, collagen creation, and the enzymatic manufacture of

some neurotransmitters.

Ascorbic acid is a water-soluble vitamin that is found in nature (Vitamin C). Ascorbic acid is
a powerful reducing and antioxidant that aids in the battle against bacterial infections,
detoxification, and collagen production in fibrous tissue, teeth, bones, connective tissue, skin,
and capillaries. Vitamin C is found in citrus fruits and vegetables and cannot be synthesised

or stored by humans, thus it must be taken through the diet.
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L-ascorbic acid is a crystalline powder that is white to pale yellow in colour and has a nice

sharp acidic taste. It is almost odourless.?*!

% MATERIALS AND METHODS

L- Ascorbic acid (Reference std.) by S. D. Lab, Distilled water by Distillation Unit of
Equitron, Texwipe swab sticks by Somya Digital Technologies New Delhi, Tablet
Compression Machine supplied by Nikhil’s Scientifics, UV Spectrophotometer
(Systronics).!*4!

% Selection of Analytical Performance Characteristics

The analytical performance criteria listed below were chosen for use in analytical technique
validation for cleaning swab samples: Maximum detection, Blank swab interference analysis,
Linearity, and Range, Precision, and LOD and LOQ, as well as drug recovery from spiked SS

plates (accuracy).[*”!

0,

< ANALYTICAL METHOD VALIDATION
1. Detection of A Maxima for L- Ascorbic acid
Weighed accurately 100mg of working standard and transferred into 100 ml volumetric flask
and made up the volume with water to 100 ml. 1 ml of above solution was taken in another

100 ml volumetric flask and made up the volume to 100 ml with water (10ppm).

2. Blank Swab Interference Analysis

Blank swab solution

6 Texwipe swabs were placed in various stopper test tubes with 100 ml water. After 2
minutes of sonication, the swab was withdrawn from the sample solution. A homogeneous
solution was prepared. By scanning a 10 ppm standard solution, the absorbance of the

standard solution, blank solution, and blank swab solution was determined.

The purpose of this investigation was to see if the swab and cleaning agent interfered with the

absorbance of L- Ascorbic acid at the maxima.[**

3. Linearity
Prepared the test solution using L- Ascorbic acid working standard at concentration level 2, 4,

6, 8 and 10 ppm. Measured the absorbance of all solutions at determined maximum
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wavelength in duplicate. Plot the graph between absorbance (y-ordinate) and concentration

(x-abscissa) and determined the regression and correlation coefficient (r%).[>*

4. Precision
Repeatability of Measure of Absorbance
To check repeatability, measurement of absorbance 10 ppm solution of drug was measured 6

times at 2. max and % RSD was calculated.®!

e Reproducibility of Measurement of Absorbance
The absorbance of different concentrations was measured in three replicates to ensure

repeatability.

e Intraday analysis

Intraday analysis was determined by analyzing the 5 drug concentration in triplicate at same
day and % RSD was calculated. In this study 2,4,6,8 and10 ppm solution was prepared in
triplicate form and the absorbance was determined at A max of drug.!*>®!
% Interday Analysis

Inter day precision is determined by analyzing drug daily for three days.!"®

5. Recovery of drug from Spiked SS Plates
Determined the recovery of the method by applying the method to SS plates to which known

amount of analyte (L- Ascorbic acid) has been added.

Spiking with solution of 50, 100 and 200 ppm
Spiked uniformly three 5 X 5 cm? three separate SS plate (316 SS grade) with 400 ul solution
of 50, 100 and 200 ppm standard solutions respectively with the help of a micro pipette and

allowed the surfaces to dry. This procedure was performed in triplicate.

Test solutions

Took out the swabs from stoppered test tubes and squeezed the excess swabbing solvent by
pressing it with the wall of the test tube. Swabbed the dried spiked plate as per procedure of
sampling of swab on equipment (vertically and horizontally). Using single swab from one
spiked location (plate). Placed this spiked swab in stopper test tube containing 10 ml of water
and sonicated the test tube for about 10 min. to extract the drug in solution. Swabbed at 9

plates (3 concentrations in triplicate). -Measured the ‘absorbance of each of the swab test
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solutions at determined Amax. Compared all these swabbed solutions of 50, 100 and 200 ppm
with standard solution of 2, 5, 10 ppm and % recovery should not be less than 80 %. A
recovery of >80% is considered good, >50% reasonable and, <50% questionable. The amount
of drug found in test solution was calculated by determining concentration of drug in test

solution.®¥!

6. Limit of Detection

Preparation of standard solution (10 ppm)

Took 100mg of drug (working standard) to 100 ml volumetric flask and made up to 100 ml
with water. 1 ml of this solution was taken in 100 ml volumetric flask and made up 100 mi
with water. From stock solution prepared 100 ml each of 0.1, 0.2, 0.3, 0.4, 0.5 ppm by
suitable dilutions.™™”!

Using the following formula, calculate the LOD using the absorbance of all of the above
concentrations:
LOD=3306/S
Where,
o- Standard deviation of response
S- Slope of calibration curve

7. Limit of Quantitation
Determined the concentration at which the analytical method can quantify the analyte using
the absorbance obtained from the Limit of Detection. The following formula can be used to
determine LOQ.[2014

LOD = 100/S
Where,
o- Standard deviation of response

S- Slope of calibration curve

» TABLET COMPRESSION MACHINE

s Selection of swab sampling points of equipments

Following are the swab sampling point for the cleaning validation

A. Granulation Area: Vibro Sifter, Multimill, Rapid Mixer Granulator, Fluidised Bed Drier,

Bin Blender, IPC, Tipper
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B. Compression Area: Compression Machine, Deduster (LHS), Metal detector (LHS ),
Deduster (RHS), Metal detector (RHS)

C. Inpection Area: Tablet capsule sorter,

D. Coating Area: Auto coater, Roll Compactor

F. Packaging Area: Blister Packing Machinel***?

% Procedure of swab sampling from the equipment
Swab samples were collected from the different locations of the equipments

e Swab samples was done in the following manner Sampling area =5 X 5 cm = 25 cm2.

5x5 cm? Sterile Plastic Swabbing Template

« Sampling patterns

As illustrated in the diagram, wiped the defined area in both directions. Applied only one
time. The surface was not rubbed in to and forward movement. Swabbed the specified area
and stored in a test tube containing 10 ml of water then stoppered the test tube. This sample

was then analyzed by the UV spectrometer.**?

Swab Sticks
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Swab 1 Side 1 Swab 1 Side 2
Step 1 Step 2

Flip swah over,
swab in perpendicular
direction

Swab 2 Side 1 Swab 2 Side 2
Step 4

Step 3

Fip swab over,
swab in perpendicular
direction

Fig.

Sampling Pattern

®,

% Procedure for Analysis of the Samples

Preparation of standard solution (10 ppm)

About 100mg of L- ascorbic acid was taken in 100 ml volumetric flask. Then made up with
water and placed in sonicator to prepare uniform solution. Took 10 ml of this solution in 100
ml volumetric flask and made up with water. Took the absorbance in UV spectrophotometer.
Preparation of sample solution swab is placed in a test tube filled with 10 ml of water and
sonicated for 10 min. Took the absorbance of solution in UV spectrophotometer. The amount

of drug present in each swab was calculated.!**!

+« Optimization and validation of cleaning procedure for L- ascorbic acid tablets on
compression machine

Cleaning validation was performed to demonstrate that the cleaning technique was effective

for residues according to the predetermined L-ascorbic acid acceptable limit in the equipment

train.[691%]

0,

% Sampling procedure

After cleaning, a swab sampling process was utilised to determine the amount of drug residue
left in the equipment. Sterile cotton swabs with a polypropylene swab stick were utilised in
an HDPF container for this procedure. Swabs were immersed in distilled water and saturated
for 15 minutes before being used to collect samples. A 5 cm x 5 cm swab area was chosen for
each sampling location and swabbed according to the swabbing pattern. The pattern of
swabbing and pressure applied was such that it collected the maximum residue present in the
selected area. All this operation was done with care and wearing powder free sterile gloves in

hands. The swab wiped from selected area was placed in the sterile HDPF containing 10 ml
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of distilled water and capped securely. Each tube was sonicated for 5 min; the extract was

collected and analyzed.[****®!

+« Sampling locations
It is important to include swab samples from the equipment's most difficult to clean and
worst-case locations, but the sampling locations were chosen to be representative of all

sections of the equipment, including easy-to-clean surfaces.

The given piece of equipment had a 99 percent surface that was easily accessible, cleanable,
and eye catching. Only 1% or less of the equipment surface was difficult to clean, hence it

was presumed that the equipment was as filthy as the hard-to-clean surface samples.™*”
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Outlet Hopper Tablet Scraper

% Cleaning procedure

After compressing the L-ascorbic acid 10 mg tablets, the tablet machine was cleaned

according to industry standard procedures for cleaning pharmaceutical equipment. Cotton

swabs were used to collect the samples, which were wiped over a 5 cm5 cm region of

predetermined sampling locations. The samples were evaluated and compared to the set of

acceptance criteria.

Following steps were followed in the cleaning procedure of the tablet machine after

compression of the L- Ascorbic Acid 10 mg tablet.

The machine's main power supply was turned off.

The pressure that was exerted to the machine's roller during compression was released.
Powders, containers, and tablets from previous batches were removed from the producing
area.

A dry towel was used to remove the loosely stuck powder from the machine.
Compression machine was dissembled as follows:

Unscrew the top screws to remove the hopper from the spindle.

The door of machine were opened.

By unscrewing the upper screws, the feed frame was removed from the die table.

The tablet discharge chute was removed from the machine after the screws were
loosened.

Washing was performed on all of the above-disassembled pieces.

The machine's bottom side cover was removed.

The higher punches were removed by removing the upper punch guide and using the
flying wheel to rotate the turret.

Using an allen key, the turret's.die locking screw was released, and dies were removed by

pressing through the bottom-guide hole with the use of a die-driving road.
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» Cleaning of die and punches

» With the help of the dry towel, the adhering powder was removed from the punches.

» Clean wet towels dipped in purified water were used to clean punch bowls.

*  Wet cloths dipped in purified water were inserted into the hole to clean the dies. A moist
cloth dipped in purified water was used to wipe the outside of the dies.

» After a visual check, cleaned punches and dies were stored in the proper cabinet.

* Aclean, wet towel dipped in purified water was used to clean the die lock.

» After cleaning, the die lock was let to air dry.

» Cleaning of machine

« A wet cloth dipped in purified water was used to clean the machine's top base, upper
roller, upper cam track, and bottom track, followed by a dry cloth clean.

* The vacuum cleaner was used to remove all adherent material from the turret, which was
then wiped clean with a clean cloth soaked in water before being cleaned with a clean
cloth soaked in IPA.

* A dry clean towel was used to clean the upper punch shank, lower punch shank, and die
pocket.

» Aclean dry cloth was used to wipe the machine's non-contact parts.

» Doors were cleaned with a purified water-soaked cloth followed by a dry clean cloth.

» Washing

» To remove adherent materials on SS surfaces, the hopper, feed frame, liner removal plate,
and discharge chute were flushed with purified water for at least 4 minutes.

* Final rinse and drying

* Finally, the feed frames, hopper from the inside, liner, and discharge chute were rinsed
with purified water for no more than 4 minutes. The excess water was wiped away with a
dry, clean cloth.

» Items were carried to the machine area once they had been cleaned.

«  The machine was marked as "ready to use."t**"¢]

RESULT AND DISCUSSION
1. Detection of Amax of L- Ascorbic acid

The 10 ppm solution was scanned and Amax was found to be 295.4 nm.
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2. Blank swab interference
This study was performed to check the interference on the absorbance of L- Ascorbic acid at

the maxima due to swab and cleaning agent.

Standard Swab Swab Swab Swab Swab Swab
Solutions . Solution | Solution | Solution | Solution | Solution | Solution
solution
1 2 3 4 5 6
Absorbance | g996 | 90008 | 0.0012 | 00005 | 0.0011 | 0.0010 | 0.0017
at 295.4 nm
3. Linearity

Linearity of the analytical method was its ability to elict test result that are directly

proportional to concentration of the drug substance taken for test, within a given range of 2-

10 ppm.
Conc. Correlation
(ppm) 2 4 6 8 10 coefficient Intercept | Slope
Absorbance | 0.1522 | 0.3542 | 0.5526 | 0.7158 | 0.8999 0.9992 -0.0221 | 0.0928
1
0.9
0.8
@ 0.7
& 06
5 05
2 o4
0.3
0.2
0.1
0
0 2 4 6 8 10 12
Concentration
4. Precision

Precision is the measure of either degree of reproducibility or repeatability of analytical

method. It is expressed as standard deviation or coefficient of variance.

Mean+ o
Sr. No 1 2 3 4 5 6 Std. y
td. RSD
Deviation
0.8988+
Absorbance | 0.8952 | 0.8999 | 0.9002 | 0.8970 | 0.8986 | 0.8996 | ' ggoq | 100.05
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Reproducibility of absorbance
e Intraday analysis

Intraday analysis was determine by analyzing drug as per procedure for three times in the

same day.

Sr. | Conc. Absorbance Mean Star]da_lrd % RSD
No | (ppm) Deviation

1 2 0.1519 | 0.1523 | 0.1522 | 0.1521 | 0.00020 0.1368
2 4 0.3541 | 0.3536 | 0.3545 | 0.3540 | 0.00045 0.1273
3 6 0.5529 | 0.5531 | 0.5529 | 0.5529 | 0.00011 0.0208
4 8 0.7162 | 0.7158 | 0.7165 | 0.7161 | 0.00035 0.0490
5 10 0.8991 | 0.8999 | 0.9001 | 0.8997 | 0.00052 0.0588

e Interday analysis
Interday precision was determined by analyzing drug as per procedure daily for three days.
Reproducibility was evaluated by coefficient of variation.

Sr. Conc.(ppm) Absorbance Mean Star_lda}rd %

No ' Dayl | Day2 | Day 3 Deviation RSD
1. 2 0.1569 | 0.1601 | 0.1612 | 0.1593 0.0022 1.4014
2 4 0.3521 | 0.3451 | 0.3496 | 0.3489 0.0035 1.0166
3. 6 0.5495 | 0.5461 | 0.5529 | 0.5494 0.0034 0.6187
4, 8 0.7222 | 0.7124 | 0.7162 | 0.7169 0.0049 0.6891
5 10 0.8999 | 0.9011 | 0.9021 | 0.9010 0.0011 0.1222

5. Recovery of drug from Spiked SS Plates
Recovery study was performed by spiking the different concentration solution on SS plate
and then swabbed by swab sticks. Then analysis in UV and compared the absorbance of test

solution with standard solution results.

Conc. | Abs. 1 | Abs. 2 | Abs. 3 | Mean | Std. abs | Conc.(ppm) | % Recovery
50 |0.1502 | 0.1255 | 0.1519 | 0.1425 | 0.1522 18.5 925
100 |0.4132 | 0.4267 | 0.4293 | 0.4230 | 0.4409 35.9 89.7
200 |0.8581 | 0.8473 | 0.8575 | 0.8543 | 0.8999 71.3 88.7

6. Limit of Detection

It was calculated based on standard deviation of response and slope of calibration curve

Absorbance
Conc. (ppm) Absorbance 1 | Absorbance 2 Mean absorbance
0.1 0.0108 0.0109 0.0108
0.2 0.0221 0.0219 0.0220
0.3 0.0301 0.0305 0.0303
0.4 0.0472 0.0469 0.0470
0.5 0.0525 0.0524 0.0524
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Concentration

Took the absorbance of all the above concentration and calculated the LOD by using
following formula:
LOD=3.30/S

Where,
o- Standard deviation of response
S- Slope of calibration curve
LOD =3.3x 0.0172/0.1082

=0.0570/0.1082

=0.5143 pg/mi

7. Limit of Quantitation
LOD =10% 0.0172 /0.1082
=0.1727/0.1082
= 1.5957 pg/mi

» Tablet Compression Machine

L- Ascorbic acid tablets 10 mg were manufactured in order to test the cleaning procedure on
the tablet machine. The purpose of this validation was to demonstrate the cleaning
procedure’s effectiveness and uniformity. Validation was also carried out in order to meet the
development method's regulatory requirements. After production, tablet compression
machine was subjected to above cleaning procedure. The results of the visual and chemical

inspections were documented.!*#®!
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Sr. No | Sampling Point | Absorbance | Concentration
1. Turret 0.0109 0.35
2. feeding Hopper 0.0016 0.24
3. Outlet Hopper 0.0080 0.25
4. Dies 0.0054 0.29
5. Punches 0.0102 0.34

CONCLUSION

Cleaning procedure was optimized for determination of drug residues on different parts of
tablet machine in different steps of cleaning. On the tablet compression machine, cleaning
validation was performed. L- Ascorbic acid tablets were formulated for cleaning validation
study. The drug's chemical residue was detected within the predetermined acceptance

parameters at various areas of the equipment surfaces.

To show cleaning validation, swab sampling and the UV method were devised and validated
for quantifying L- Ascorbic acid residues on stainless steel surfaces of plant equipment
following manufacturing of L- Ascorbic acid 10 mg chewable tablets. Selective, accurate,
precise, and linear methods with the suitable swab wipe approach were discovered.

The swab sampling and UV approach can be successfully applied in cleaning validation for
quantitative measurement of L- Ascorbic acid residues following the manufacture of L-

Ascorbic acid chewable tablets in different pharmaceutical quality control laboratories.[8*°!
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Abstract: Green Chemistry with its twelve principles would like to see changes in the conventional chemical synthesis and the
use of less toxic starting materials. Green Chemistry would like to increases the efficiency of synthetic methods, to use less toxic
solvents, reduce the stages of the synthetic routes and minimize waste as far as practically possible. In this way, chemical
synthesis will be part of the effort for sustainable development. Microwave assisted synthesis has revolutionized chemical
synthesis. Small molecules can be built in a fraction of the time required by conventionalmethods. In conventional heating
methods oil bath or hot plate are used as a source of heat to a chemical reactionMicrowave irradiation is widely used as a source
of heating in chemical synthesis.The basic mechanisms observed in microwave assisted synthesis are dipolar polarization and
conduction. Microwave-assisted synthesis provides clean synthesis with the advantage of enhanced reaction rates, higher yields,
greater selectivity, and economic for the synthesis of a large number of organic molecules, have provided the momentum for
many chemists to switch from conventional heating method to microwave assisted chemistry.Microwave-assisted synthesis is
rapidly becoming the method of choice in modern chemical synthesis and drug discovery. The present article will highlight the
applications of microwave-assisted synthesis in organic synthesis, inorganic synthesis, polymer synthesis, nanotechnology,

peptide synthesis and discuss the basic mechanism involved in microwave heating.
Key words: Microwave heating, Green chemistry, Microwave synthesis, Microwaves.

INTRODUCTION

The term Green Chemistry is becoming the worldwide term
used to describe the design of chemical products and
processes that reduce or eliminate the use or generation of
substances hazardous to human health.! The term was
coined by the US Environmental Protection Agency and has
been defined as: the utilization of a set of principles that
reduce or eliminate the use or generation of hazardous
substances in the design, manufacture and application of
chemical products.” This goal can be achieved by use of
twelve principles of Green Chemistry which are as follows.
(1) It is better to prevent waste than to treat or clean up
waste after it has been created. (2) Synthetic methods should
be designed to maximize the incorporation of all materials
used in the process, into the final product. (3) Synthetic
methods should be designed to use and generate less
hazardous/toxic chemicals. (4) Chemical products should be
designed to affect their desired function while minimizing
their toxicity. (5) The use of solvents and auxiliary
substances should be made unnecessary wherever possible
and innocuous when used. (6) Energy requirements of
chemical processes should be minimized, and synthetic
methods should be conducted at ambient temperature and
pressure if possible. (7) A raw material should be renewable
rather than depleting whenever practicable. (8) Unnecessary
derivatization should be minimized or avoided if possible.
(9) Catalytic reagents are superior to stoichiometric
reagents. (10) Chemical products should be designed so that
at the end of their function they break down into-innecuous
degradation products that do not persist in_the environment.
(11) Analytical methodologies need to be further developed

to allow for real-time, in-process monitoring and control
prior to the formation of hazardous substances. (12)
Substances and the form of a substance used in a chemical
process should be chosen to minimize the potential for
chemical accidents.”*

Organic synthesis on a large scale involves the use of basic
chemical ingredients from the petrochemical sector and
catalysts; and after the end of the reaction, separation,
purification, storage, packaging, distribution  etc.
Conventional methods of organic synthesis usually need
longer heating time, tedious apparatus setup, which result in
higher cost of process and the excessive use of
solvents/reagents. During these processes there are many
problems of health and safety for workers in addition to the
environmental problems caused by their use and disposition
as waste. Green Chemistry would like to increases the
efficiency of synthetic methods, to use less toxic solvents,
reduce the stages of the synthetic routes and minimize waste
as far as practically possible.” Microwave synthesis is
considered as an important approach toward green
chemistry, because this technique is more eco-friendly. Due
to its ability to couple directly with the reaction molecule
and by passing thermal conductivity leading to a rapid rise
in the temperature, microwave irradiation has been used to
improve many organic syntheses.®’

Microwave chemistry is the science of applying microwave
radiation (to chemical reactions. Microwave synthesis
represents~a major breakthrough in synthetic chemistry
methodology; “a dramatic change in the way chemical
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synthesis is performed. Conventional heating, long known to
be inefficient and time consuming, has been recognized to
be creatively limiting too. Microwave synthesis gives the
chemists more time to expand their creativity, test new
theories and develop new processes. Instead of spending
hours or even days synthesizing a single compound,
chemists can now perform the same reaction in minutes. The
problem associated with waste disposal of solvents has been
overcome by performing reactions without a solvent under
microwave irradiation. Coupling of microwave irradiation
with the use of mineral-supported catalysed reactions, under
solvent-free conditions, provides clean chemical processes
with the advantage of enhanced reaction rates, higher yields,
greater selectivity, and greater ease of manipulation. Thus
microwave synthesis acts as a potential tool for green
chemistry.®

Microwave irradiation provides an alternative to the
conventional methods, for heating or introducing energy
into the system. It utilizes the ability of mobile electric
charges present in liquid or conducting ions in solid to
transform electromagnetic energy into heat. Microwave
radiations are electromagnetic waves. In the electromagnetic
spectrum, the microwave radiation region is located between
infrared radiation and radio waves. Microwaves have
wavelength of 1 mm to 1 m corresponding to frequencies
between 0.3 and 300 GHz. Telecommunication and
microwave radar equipment occupy many of the band
frequencies in this region. Microwave dielectric heating;
uses the ability of some liquids and solids to transform
electromagnetic radiation into heat to drive chemical
reactions. This technology opens up new opportunities to the
synthetic chemist in the form of new reactions that are not
possible using conventional heating.”®

MECHANISM OF MICROWAVE HEATING

All the materials are not susceptible to microwave heating as

response of various materials to microwave radiation is

diverse. Based on their response to microwaves, materials

can be broadly classified as follows:

(1) Materials that are transparent to microwaves, e.g.
sulphur

(2) Materials that reflect microwaves, e.g. copper

(3) Materials that absorb microwaves, e.g. water

Microwave absorbing materials are of utmost important for

microwave chemistry and three main different mechanisms

are involved for their heating namely: Dipolar polarization,

Conduction mechanism and Interfacial polarization.™

Dipolar polarization:

For a substance to generate heat when irradiated with
microwaves it must possess a dipole-moment. It is the
electric field component of the microwave radiation, rather
than magnetic field component that is responsible for
heating, when a dipole tries to reorient itself with respect to
an alternating electric field; it loses energy in the form of
heat, by molecular friction. Dipolar polarization can
generate heat by either interaction between polar solvent
molecules such as water, methanol and ethanol; or
interaction between polar solute molecules such asammenia
and formic acid. The key requirement ~for dipolar
polarization is that the frequency range of /the oscillating

field should be appropriate to enable adequate inter-particle
interaction. If the frequency range is very high, inter-
molecular forces will stop the motion of a polar molecule
before it tries to follow the field, resulting in inadequate
inter-particle interaction. On the other hand, if the frequency
range is low, the polar molecule gets sufficient time to align
itself in phase with the field. Microwave radiation has the
appropriate frequency (0.3-30 GHz) to oscillate polar
particles and enable enough inter-particle interaction. This
makes it an ideal choice for heating polar solutions.** 2

Conduction mechanism:

The conduction mechanism generates heat through
resistance to an electric current. The oscillating
electromagnetic field generates an oscillation of electrons or
ions in a conductor, resulting in an electric current. This
current faces internal resistance, which heats the conductor.
A solution containing ions, or even a single isolated ion with
a hydrogen bonded cluster, in the sample the ions will move
through the solution under the influence of an electric field,
resulting in expenditure of energy due to able to believe that
the more polar the solvent, the more readily the microwave
irradiation is absorbed and the higher the temperature
obtained. Where the irradiated sample is an electrical
conductor, the charge carriers (electrons, ions, etc.) are
moved through the material under the influence of the
electric field, resulting in a polarization. These induced
currents will cause heating in the sample due to any
electrical resistance. Major limitation of the method is that it
is not applicable for materials with high conductivity, since
such materials reflect most of the energy that falls on
them.'

Interfacial polarization:

The interfacial polarization method can be considered as a
combination of both the conduction and dipolar polarization
mechanisms. It is important for heating systems that
comprise a conducting material dispersed in a non-
conducting material. For example, consider the dispersion of
metal particles in sulphur. Sulphur does not respond to
microwaves and metals reflect most of the microwave
energy they are exposed to, but combining the two makes
them a good microwave-absorbing material. However, for
this to take place, metals have to be used in powder form.
This is because, unlike a metal surface, metal powder is a
good absorber of microwave radiation. It absorbs radiation
and is heated by a mechanism that is similar to dipolar
polarization. The environment of the metal powder acts as a
solvent for polar molecules and restricts the motion of ions
by forces that are equivalent to inter-particle interactions in
polar solvents. These restricting forces under the effect of an
oscillating field induce a phase lag in the motion of ions,
resulting in random motion of ions, and ultimately heating
of the system.****

MICROWAVE
SYNTHESIS

Conventional synthesis usually involves the use of a furnace
or oil bath which heats the walls of the reactors by
convection or conduction (Figure 1). The core of the sample
takes much fonger to achieve the target temperature. This is
a slow and-inefficient method for transferring energy into

VERSUS CONVENTIONAL
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the reacting system. On the other hand in microwave
assisted synthesis microwave penetrates inside the material
and heat is generated through direct microwave-material
interaction (Figure 1). Microwave-assisted synthesis has
several advantages over conventional reactions in that the
microwave allows for an increase in reaction rate, rapid
reaction optimization, and rapid analogue synthesis. It also
uses both less energy and solvent, and it enables difficult
compound synthesis. Specifically, microwave synthesis has
the potential to impact upon medicinal chemistry efforts in
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Conventional heating

at least three major phases of the drug discovery process:
lead generation, hit-to-lead efforts, and lead optimization.
Microwave chemistry can be carried out very efficiently in a
parallel format using dedicated rotors or microtiter plate
systems. Several hundred reactions can be performed in a
single microwave experiment using multimode microwave
devices. Researchers have shown the benefits gained by
employing microwave heating in tandem with combinatorial
chemistry.*® %
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Figure 1: Comparison of microwave heating versus conventional heating*®

A few reactions which were carried out using microwave heating and compared with conventional heating indicating time and

energy efficiency of the technique are compiled in Table 1.

Table 1: Comparison of reaction times using microwave versus conventional heating®

Compound synthesized Reaction time: Microwave Reaction time: Conventional

Methyl benzoate 5 minutes 8 hours
4-nitrobenzyl ester 2 minutes 1.5 hours
Zeolite synthesis 30 seconds 60 minutes
Cubanite 3 minutes 3 days
NaAlH, 2 hours 8 hours
CuBi,0, 5 minutes 18 hours
Agsln 2 minutes 48 hours

MICROWAVE SYNTHESIS APPARATUS

The apparatus for microwave assisted synthesis include;
single-mode microwave ovens, and multi-mode microwave
ovens.’

Single-mode microwave apparatus:

The differentiating feature of a single-mode apparatus is its
ability to create a standing wave pattern. This interface
generates an array of nodes where microwave energy
intensity is zero, and an array of antinodes where the
magnitude of microwave energy is at its highest. One of the
limitations of single-mode apparatus is that only one vessel
can be irradiated at a time. However, the apparatus.is user-
friendly. An advantage of single-mode apparatusis- their
high rate of heating. This is because the sample is always

placed at the antinodes of the field, where the intensity of
microwave radiation is the highest. These apparatus can
process volumes ranging from 0.2 to about 50 ml under
sealed-vessel conditions, and volumes around 150 ml under
open-vessel conditions.Single-mode microwave ovens are
currently used for small-scale drug discovery, automation
and combinatorial chemical applications.

Multi-mode microwave apparatus:

An essential feature of a multi-mode apparatus is the
deliberate avoidance of generating a standing wave pattern
inside it. The goal is to generate as much chaos as possible
inside the apparatus. The greater the chaos, the higher is the
dispersion_of radiation, which increases the area that can
cause effective heating inside the apparatus. As a result, a
multi-mode-microwave heating apparatus can accommodate
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a number of samples simultaneously for heating, unlike
single-mode apparatus where only one sample can be
irradiated at a time. Owing to this characteristic, a multi-
mode heating apparatus is used for bulk heating and
carrying out chemical analysis processes such as ashing,
extraction, etc.In large multi-mode apparatus, several litres
of reaction mixture can be processed in both open and
closed-vessel conditions. A major limitation of multi-mode
apparatus is that, heating samples cannot be controlled
efficiently because of lack of temperature uniformity.?%2

BENEFITS OF
SYNTHESIS
Microwaves can accelerate the rate of reaction, provide
better yields and higher purity, uniform and selective
heating with lower energy usage, achieve greater
reproducibility of reactions and help in developing
convenient and cleaner synthetic routes. The main
advantages of microwave assisted organic synthesis are:

MICROWAVE ASSISTED

Faster reaction: Based on experimental data it has been
found that microwave-enhanced chemical reaction rates can
be faster than those of conventional heating methods by as
much as 1,000-fold. The microwave can use higher
temperatures than conventional heating system, and
consequently the reactions are completed in few minutes
instead of hours, for instance, synthesis of fluorescein,
which usually takes about 10 hours by conventional heating
methods, can be conducted in only 35 minutes by means of
microwave heating.

Better yield and higher purity: Less formation of side
products are observed using microwave irradiation, and the
product is recovered in higher yield. Consequently, also the
purification step is faster and easier. For example,
microwave synthesis of aspirin results in an increase in the
yield of the reaction, from 85 % to 97 %.

Energy saving: Heating by means of microwave radiation
is a highly efficient process and results in significant energy
saving. This is primarily because microwaves heat up just
the sample and not the apparatus, and therefore energy
consumption is less.

Uniform and selective heating: In conventional heating,
the walls of the oil bath get heated first, and then the
solvent. As a result of this distributed heating in an oil bath,
there is always a temperature difference between the walls
and the solvent. In the case of microwave heating, only the
solvent and the solute particles are excited, which results in
uniform heating of the solvent. Selective heating is based on
the principle that different materials respond differently to
microwaves. Some materials are transparent whereas others
absorb microwaves.

Green synthesis: Reactions conducted using microwaves
are cleaner and more eco-friendly than conventional heating
methods. Microwaves heat the compounds directly;
therefore, usage of solvents in the chemical reaction can be
reduced or eliminated. Synthesis without solvent;in-which
reagents are absorbed on mineral support; -has a- great

potential as it offers an eco-friendly green protocol in
synthesis. The use of microwaves has also reduced the
amount of purification required for the end products of
chemical reactions involving toxic-reagents.

Reproducibility: Reactions with microwave heating are
more reproducible compared to the conventional heating
because of uniform heating and better control of process
parameters. The temperature of chemical reactions can also
be easily monitored.

LIMITATIONS OF MICROWAVE ASSISTED
SYNTHESIS

The yield obtained by using microwave apparatus available
in the market is limited to a few grams. Although there have
been developments in the recent past, relating to the
scalabilityl5 of microwave equipment, there is still a gap
that needs to be spanned to make the technology scalable.
The use of microwaves as a source of heating has limited
applicability for materials that absorb them. Microwaves
cannot heat materials such as sulphur, which are transparent
to their radiation. Improper use of microwave heating for
rate enhancement of chemical reactions involving
radioisotopes may result in uncontrolled radioactive decay.
Certain problems, with dangerous end results, have also
been observed while conducting polar acid-based reactions,
for example, microwave irradiation of are action involving
concentrated sulphuric acid may damage the polymer vessel
used for heating. Conducting microwave reactions at high-
pressure conditions may also result in uncontrolled reactions
and cause explosions. Health hazards related to microwaves
are caused by the penetration of microwaves. While
microwaves operating at a low frequency range are only
able to penetrate the human skin, higher frequency-range
microwaves can reach body organs. Research has proven
that on prolonged exposure microwaves may result in the
complete degeneration of body tissues and cells. It has also
been established that constant exposure of DNA to high-
frequency microwaves during a biochemical reaction may
result in complete degeneration of the DNA strand.*® 3%

ENHANCED MICROWAVE SYNTHESIS

Recently, an alternative method for performing microwave-
assisted organic reactions, termed Enhanced Microwave
Synthesis (EMS), has been examined. By externally cooling
the reaction wvessel with compressed air, while
simultaneously administering microwave irradiation, more
energy can be directly applied to the reaction mixture. EMS
ensures that a high, constant level of microwave energy is
applied. Simultaneous cooling enables a greater amount of
microwave energy to be introduced into a reaction, while
keeping the reaction temperature low. This results in
significantly greater yields and cleaner chemistries. EMS
was employed in the synthesis of a variety of a-keto amides
(Scheme 1) to support a protease inhibitor discovery project.
This may eventually lead to improved treatments for stroke,
Alzheimer’s disease, and muscular dystrophy. Under
conventional heating conditions, this took between 2 to 6
hours for completion; whereas under optimized EMS
conditions, the-two steps were completed in 2 min and in
21-74%) yields>*>®
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Scheme 1: Improved Synthesis of a-keto Amides by Enhanced Microwave Synthesis

APPLICATIONS OF MICROWAVE ASSISTED
SYNTHESIS

Application of microwave irradiation in chemical synthesis
involves its use in the acceleration of chemical synthesis.
Microwave-enhanced synthesis results in faster reactions,
higher yields, and increased product purity. In addition, due
to the availability of high-capacity microwave apparatus, the
yields of the experiments have now easily scaled up from
milligrams to kilograms, without the need to alter reaction
parameters. Microwave-assisted synthesis can be suitably
applied to the drug discovery process.*®

Organic synthesis:

Microwave-assisted organic synthesis has been the foremost
and one of the most researched applications of microwaves
in chemical reactions. Literature survey reveals that
scientists have successfully conducted a large range of
organic reactions. These include Diels-Alder reaction, Ene
reaction, Heck reaction, Suzuki reaction, Mannich reaction,
Hydrogenation of [beta]-lactams, Hydrolysis, Dehydration,
Esterification, Cycloaddition  reaction,  Epoxidation,
Reductions,  Condensations,  Cyclisation  reactions,
Protection and deprotection, etc.*

Microwave-assisted organic synthesis is being widely
applied in the pharmaceuticals industry, particularly for
developing compounds in the lead optimization phase of
drug discovery and development. In this phase, chemists use
diverse synthetic techniques to develop candidate drugs
from lead compounds. Based on reaction conditions, organic
synthesis reactions can be conducted in the following
techniques.

(1) Microwave-assisted organic synthesis at atmospheric
pressure: Microwave-assisted organic synthesis can be
most conveniently conducted at atmospheric pressure in
reflux conditions, for example, oxidation of toluene to
benzoic acid (Scheme 2) with KMnQO,4 under normal
conditions of refluxing takes 10-12 hours compared to
reaction in microwave conditions, which takes only 5
minutes. Table 2 shows an increased yield of 200 % for
the oxidation of hexanenitrile and 150 % for the
hydrolysis of cyclohexene when the reaction is
conducted in the microwave batch reactor.** %’

COOH

pr

ag. KMnO,, ag. KOH
MW 5 minutes
Scheme 2: Oxidation of toluene to benzoic acid with KMnO,

Table 2: Heterogeneous reactions under microwave and classical heating®

Chemical reaction

Time (minutes)

MW Yield (%) Classical Yield (%)

Hydrolysis of hexanenitrile 60
Oxidation of cyclohexene 60

40 26
26 12

(2) Microwave-assisted organic synthesis at elevated
pressure: Microwaves can be used to directly heat the
solvents in sealed microwave-transparent containers.
The sealed container helps in increasing the pressure in
the reactor, which facilitates the reaction that will take
place at much higher temperatures. This results in a
substantial increase in the reaction rate of microwave-
assisted organic synthesis.*

(3) Microwave-assisted organic synthesis under solvent-
free  conditions:Microwave-assisted  solvent-free
organic synthesis has been developed as an
environmentally friendly process as it combines the
selectivity associated with most reactions carried out
under microwaves with solvent and waste-free
procedures in which organic solvents are avoided
throughout all stages. The solvent-free,, organic
syntheses are of three types: (i) reactions-using neat
reactants; (ii) reactions using solid-liquid phase transfer

catalysis (PTC); and (iii) reactions using solid mineral
supports. The microwave-assisted reaction could be
completed within two to three minutes, compared to
conventional oil-bath heating at 75 °C for 40 hours.**

Inorganic synthesis:

A variety of materials such as carbides, nitrides, complex
oxides, silicides, zeolites, apatite, etc. have been synthesized
using microwaves. A series of A;B and A, type
mesoporphyrinic complexes were synthesized with superior
yields using microwave irradiation under solvent-free
conditions. Solvent-free synthesis by microwave irradiation
has been successfully applied to obtaining mesoporphyrinic
compounds because the absence of solvent from the reaction
environment has the effect of decreased interaction time
between reactant molecules and improves the reaction yield.
Two' new; iso-structural coordination polymers with novel
anionic ;metal-organic frameworks were synthesized using
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microwave-assisted technique. Microwave-assisted
synthesis of pinacol boronates from aryl chlorides catalysed
by a palladium/imidazolium salt system was reported.***

Synthesis of nanotechnology products:

Amongst the several methods that exist for synthesizing of
nanoparticles, the use of microwave assisted synthesis has
shown promise. Synthesis of silver nanoparticles from silver
nitrate employing starch as the reductant as well as
stabilizing agent has been carried out under direct heating,
controlled heating and microwave irradiation. The
microwave irradiation was considered as better for reduction
of silver ions to silver nanoparticles. It also afforded smaller
particle sizes and particle size distribution. Compared to
conventional methods, microwave assisted synthesis was
faster and provided particles with an average particle size of
12 nm. Nanostructures with smaller sizes, narrower size
distributions, and a higher degree of crystallization were
obtained under microwave heating than those in
conventional oil-bath heating. The gold nanoparticles have
been prepared by microwave high-pressure procedure with
alcohol as the reducing agent. A method has been reported
for microwave-assisted non-aqueous synthesis of zinc oxide
nanoparticles. Particularly the fast reaction rates, better
product yields and the possibility to automatically combine
different experimental parameters makes microwave-
assisted synthesis suitable for the studies of the influences of
the reaction conditions on the morphology and sizes of zinc
oxide nanoparticles particles, which determine its properties
and applications. Pt/C and PtCo03;0,/C nano catalysts were
prepared using microwave assisted methods. The results of
XRD and TEM revealed that the prepared catalysts have
small and uniform shapes with high dispersion ability. The
developed approach is a useful method for preparing
platinum and platinum supported electrocatalysts, which can
be used in the field of fuel cells and other related fields.
Strontium stannate (SrSnQ3) nanostructures were obtained
by microwave-assisted calcination of a SrSn(OH)g precursor
powder. Compared to other conventional calcination
methods mentioned in the literature, this procedure led to a
remarkable decrease of the reaction time and the synthesis
temperature owing to direct interaction of radiation with the
material > 44

Polymer synthesis:

Polymer chemistry, including ceramic processing, forms the
single-largest application area of microwave chemistry. The
use of polar reactants in polymerization reaction results in
controlled synthesis and a combination of this with direct
heating of reactants makes microwave heating an
economically viable option. Using microwave radiation in
curing has greatly increased the rate of the reactions. It has
been found that the rate of a curing reaction, using
microwaves, is not dependent on the power applied but on
the way the pulse is applied. Controlled solvent-free
synthesis and modification in polymer materials can be
rapidly and effectively done with the help of microwave
heating using large scale reactors The first microwave
assisted organic synthesis of Poly Lactic Acid was carried
out with SnOct as catalyst by using toluene asa solvent:>" >

Peptide synthesis:

A microwave-assisted, rapid solid phase peptide synthesis
procedure has been reported. The synthesis protocol is based
on the use of cycles of pulsed microwave irradiation with
intermittent cooling of the reaction during the removal of the
Fmoc protecting group and during the coupling. The desired
nonapeptide was obtained in highest yield and purity by
employing MicroKan technology. The protocols for the
synthesis of cystine-rich peptides in the presence of
microwave radiation with solid phase peptide synthesis have
been reported. The method is broadly applicable for a wide
range of peptides using Boc-SPPS, especially for SPPS of
large peptides via native chemical ligation. Microwave
radiation produces peptides in high yield and with high
purity, and the time for the assembly of approximately 30
amino acids peptide chains was reduced to an overnight
reaction in the automated microwave-assisted synthesis. The
applications of microwaves in the field of peptides and
glycopeptides have been reported.>**®

Synthesis of radiopharmaceuticals:

Microwave-assisted organic synthesis at an elevated
pressure has been used in pharmaceutical industry for the
synthesis of radiopharmaceuticals. During pre-clinical trials,
these radiopharmaceuticals are used as tracers to generate a
nuclear medical image. A multi-mode microwave oven was
used in the first trial of this kind and it was observed that the
rate of reaction increased substantially. This has resulted in
the enhanced use of microwaves to produce
radiopharmaceuticals. Advantages of microwaves include
the fast reaction rates and high yield of the reaction. This
can be attributed to the short half-life of reactants, for
example, saving five minutes in a synthesis with carbon-11
resulted in an enhanced production rate of 15%. It has also
been observed that several reactions could only be achieved
by using microwaves.>”®°

CONCLUSION

Microwave-assisted synthesis is a convenient way toward
the goal of green chemistry.Microwaves irradiation can be
used to in chemical synthesis as a heat source; it is
veryefficient and can be used to significantly reduce
reaction times of numerous synthetically useful chemical
transformations.Thus, microwave-assisted synthesis has
advantages over conventional technology: it is more energy
efficient and it can lead to improved isolated yields of
products with green synthesis.The advantages of this
enabling technology have, more recently, been exploited in
the context of multistep total synthesis and medicinal
chemistry/drug discovery, and have additionally penetrated
related fields such as polymer synthesis, material sciences,
nanotechnology and biochemical processes. In order to
achieve further development inthis field, novel instruments,
which give rise to reproducible performances and that
constitute aminimal hazard should be used instead of the
domestic microwave ovens.
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ABSTRACT:

Quality by Design (QbD) refers to a holistic approach towards drug development. Quality by design is a vital
part of the modern approach to pharmaceutical quality. The purpose of this practice school topic is to discuss the
pharmaceutical Quality by Design (QbD) and illustrate how it can be used to ensure pharmaceutical quality. The
QbD is a systemic approach to pharmaceutical development. It means designing and developing formulations
and manufacturing processes to ensure predefined product quality. Some of the QbD elements include: Defining
Quality target product profile, identifying critical quality attributes, link the drug excipients attributes,
establishing design space, control strategy, critical process parameters and product life cycle management. Using
QbD, pharmaceutical quality is assured by understanding and controlling formulation and manufacturing
variables. A new approach to drug development could increase efficiencies, provide regulatory support and
flexibility, and offer important business benefits throughout the product’s life cycle. This PS topic explores the
processes used in developing a market formulation and required supportive data, particularly in light of the
industry’s current movement toward submissions based on QbD. The work also facilitates the adoption and
implementation of QbD. Principles in the development of pharmaceutical industries. Successful implementation
of QbD concepts requires cooperation across a multitude of company teams, from R&D to manufacturing to
quality control and regulatory affairs. This is necessary to ensure that QbD concepts are incorporated not only
when the first activities are initiated around a product’s design but also during the design of the process used to
make the product and other activities associated with a product’s life cycle. The application of the concept of
quality by design (QbD) presented in this paper aligns with the principles of ICH Q8, Q9 and Q10 guidelines.

KEYWORDS: Control strategy, Critical material attributes, Critical process parameters, Design space, Quality
by design.

INTRODUCTION:

Quality by Design (QbD) was first described by Joseph
M. Juran. and applied heavily, particularly in the
automotive industry. The fundamental premise behind
QbD is that quality can be “designed in” to processes
through systematic implementation of an optimization
strategy to establish a thorough understanding of the
response of the system quality to given variables, and the
use of control strategies to continuously ensure quality.
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The FDA has recently begun to advocate the QbD
methodology for the pharmaceutical sector. In order to
describe quality by design, we must first define what we
mean by quality. In a 2004 paper, Janet Woodcock
(Director for the Centre for Drug Evaluation and
Research) defined pharmaceutical quality as a “product
that is free of contamination and reproducibly delivers
the therapeutic benefit promised in the label to the
consumer’. This explanation focuses on the QbD for
generic drugs. The concept of QbD was mentioned in the
ICH Q8 guidance, which states that “quality cannot be
tested into products, i.e., quality should be built in by
design”. This paper discusses the pharmaceutical quality
by design and describes how it can be used to ensure
pharmaceutical- quality with emphasis on solid oral
dosage forms. of small molecules. The pharmaceutical
industry ' works hard to idevelop, manufacture, and bring
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to market new drugs and to comply with regulatory
requirements to demonstrate that the drugs are safe and
effective. A new approach to drug development could
increase efficiencies, provide regulatory relief and
flexibility, and offer important business benefits
throughout the product’s life cycle. This topic explores
the processes used in developing a market formulation
and requisite supportive data, particularly in light of the
industry’s current QbD concept as part of its two-year
initiative, movement toward submissions based on
quality by design (QbD). DA introduced the
Pharmaceutical cGMPs for the 21st Century: A Risk-
Based Approach Pharmaceutical cGMP initiative (also
referred to as the pharmaceutical cGMP Initiative or 21st
Century Initiative) in 2002. QbD is not a new concept
from a pharmaceutical technology perspective. It is,
however, a new concept relative to pharmaceutical
regulatory review and submission. As a systematic and
prospective approach to product design, process design
and control, process performance and continuous
improvement, QbD designs quality into the
manufacturing process. By doing so, QbD encourages
innovation, continuous quality improvement, and
science-and risk based regulatory processes and ensures
the availability of high-quality medicines to the
consumer 1234

Design:
Product is designed to meet patient needs and
performance requirements. Process is designed to

consistently meet product quality attributes. Impact of
starting raw materials and process parameters on product
quality is understood. Critical sources of process
variability are identified and controlled. The process is
continually monitored and updated to allow for
consistent quality over time.%

Quality:
“The degree to which a set of inherent properties of a
product, system or process fulfils requirements” (ICH

Q9).

“Good pharmaceutical quality represents an acceptably
low risk of failing to achieve the desired clinical
attributes.”?

Definition of QbD [ICH Q8 (R1)]

A systematic approach to development that begins with
predefined objectives and emphasizes product and
process understanding and process control, based on
sound science and quality risk management.®

Definition of PAT [FDA PAT Guidelines, Sept. 2004]

A system for designing, analysing .andvcontrolling
manufacturing through timely measurements (i-€.,-during
processing) of critical quality and performance, attributes

of new and in-process materials and processes, with the
goal of ensuring final product safety.®

Process Analytical Technology

The concept actually aims at understanding the processes
by defining their Critical process parameters, and
accordingly monitoring them in a timely manner
(preferably in-line or on-line) and thus being more
efficient in testing while at the same time reducing over-
processing, enhancing consistency and minimizing
rejects.

The FDA has outlined a regulatory framework for PAT
implementation. With this framework—according to
Hinze “the FDA tries to motivate the pharmaceutical
industry to improve the production process”. Because of
the tight regulatory requirements and the long
development time for a new drug, the production
technology is "frozen" at the time of conducting phase-2
clinical trials.

PAT allows for and encourages continuous process

manufacturing  improvement. It uses real-time
information to reduce process variation and
manufacturing capability and demands a solid

understanding of the various processes involved in the
operation. Simply put PAT is a real-time testing and
adjustment based on the complete understanding of how
the components and related processes affect the final
product. This is in accordance with the fundamental
principle that quality cannot be tested but is instead built
into the medicinal product by design.®

PAT is a system for

e Designing, analysing and controlling manufacturing.
Timely measurements.

Critical quality and performance attribute.

Raw and in-process materials.

And processes.®

Mleotify

Muaifor

=

'_;#.'._

&

| g

[

Fig-No:1 Proposed Steps to a/PAT dtmplementation®
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Benefits of QbD:

e QbD is good Business.

Eliminate batch failures.

Minimize deviations and costly investigations.

Avoid regulatory compliance problems.
Organizational learning is an investment in the
future.

QbD is good Science.

o Better development decisions.

e Empowerment technical of staff.”8°

Opportunities of QbD:

o Efficient, agile, flexible system.

e Increase manufacturing efficiency, reduce costs and
project rejections and waste.

o Build scientific knowledge base for all products.

e  Better interact with industry on science issues.

e  Ensure consistent information.

e Incorporate risk management.58

Define Target product profile and quality target profile.

¥

Identify critical quality atiributes

\ 4

Carry out risk assessment linking material attributes and
process parameter to CQAs.

¥

Establish design space.

\ 4

Describe control strategy,

. 4

Life cycle management and continuous improvement.

Fig.No:2 Flow of Quality by Design*

f
Dcsign Space | Process Anadytical Technalogy

_Lf-

Cualiy

Fig.No:3 Process, Quality, Design and PAT>®

Steps of Quality by Design:

1. Target Product Profile (TPP):

FDA published a recent guidance defining a Target
Product Profile (TPP): “The TPP provides a statement of
the overall intent of the drug development program, and
gives information about the drug at a particular time in
development. Usually, the TPP is organized according to
the key sections in the drug labelling and links drug
development activities to specific concepts intended for
inclusion in the drug labelling.” When ICH QS says that
pharmaceutical development should include
“...identification of those attributes that are critical to the
quality of the drug product, taking into consideration
intended usage and route of administration”, the
consideration of the intended usage and route of
administration would be through the TPP.

Identifying Quality Target Product Profile (Qtpp):
“Begin with the end in mind” By Beginning with the end
in the mind, the result of development is robust
formulation and manufacturing process with an
acceptable control strategy that ensures the performance
of the drug product. The quality target product profile
(QTPP) is “a prospective summary of the quality
characteristics of a drug product that ideally will be
achieved to ensure the desired quality, taking into
account safety and efficacy of the drug product.” The
QTPP is an essential element of a QbD approach and
forms the basis of design of the generic product. The
quality target product profile (QTPP) is a quantitative
substitute for aspects of clinical safety and efficacy.>253
Quality target product profile (QTPP) Includes, but not
limited to:
e Dosage form.
Route of administration.
Strength.
Release or Delivery of the drug.
Pharmacokinetic characteristics e.g.,
aerodynamic performance.
e Drug product quality characteristics for intended use
e.g., sterility, purity.t25

dissolution,

2. Identifying Critical Quality Attributes (CQA):

Definition: ICH Q8 (R1) defines CQAs as physical,
chemical, biological or microbiological properties or
characteristics that should be within an appropriate limit,
range, or distribution to ensure the desired product
quality. The International Society of Pharmaceutical
Engineers (ISPE) and Product Quality Lifecycle
Implementation (PQLI) defines critical quality attributes
(CQAs) as physical, chemical, biological or
microbiological properties or characteristics that need to
be controlled (directly or indirectly) to ensure product
quality. | CQA ~has-been used by some to describe
elements of-the,QT,PP (such as dissolution) while others
have used CQA to, describe mechanistic factors (such as
particte "size' ‘and hardness) that determine product
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performance. Thus, CQA is used to describe both aspects
of product performance and determinants of product
performance. It was stated that the ICH working
definition of CQA was: “A CQA is a quality attribute (a
physical, chemical, biological or microbiological
property or characteristic) that must be controlled
(directly or indirectly) to ensure the product meets its
intended safety, efficacy, stability and performance”.
This CQA definition implies that the intended safety,
efficacy, stability and performance are not CQAs. Safety
and efficacy clearly fall under the domain of the TPP But
if stability and performance are not CQA and not part of
the TPP, then what are they? We are thus compelled to
acknowledge that there is an intermediate category of
product performance (or surrogates for quality) that we
have defined as the QTPP.%?

3. Critical Process Parameter:

Critical process parameter (CPP) is defined as any
measurable input (input material attribute or operating
parameter) or output (process state variable or output
material attribute) of a process step that must be
controlled to achieve the desired product quality and
process uniformity. In this view, every item would be a
process parameter. Surrogates for quality) that we have
defined as the QTPP.

For a given unit operation, there are four categories of
parameters and attributes:

Input material attributes

o Output material attributes

¢ Input operating parameters

e Output process state conditions.

Critical Process Parameter:

A parameter is Critical when a realistic change in that
parameter can cause the product to fail to meet the
QTPP. Uniqueness of Critical Process Parameters:
Because of the broadness of the CPP definition it is
possible for two investigators to examine the same
process and come to a different set of CPP. The set of
CPP is not unique, but the chosen set must be sufficient
to ensure product quality. Different sets of CPP can have
several origins. One is that the definition of operating
parameters depends on the engineering systems installed
on a piece of process equipment.210:12

4. Risk Assessment and Design Space:

Quality Risk Management (ICH Q9) indicates that, the
manufacturing and use of a drug product necessarily
entail some degree of risk. Risk assessment is a valuable
science-based process used in science-quality risk
management that can aid in identifying which material
attributes and process parameters potentially. have an
effect on product CQAs. Risk assessment is typically
performed early in the pharmaceutical development
process and is repeated as more information becomes
available and greater knowledge s obtained.” Risk

assessment tools can be used to identify and rank
parameters (e.g., process, equipment, input materials)
with potential to have an impact on product quality,
based on prior knowledge and initial experimental data.

Design space ICH Q8 (R1) defines Design space as, the
multidimensional combination and interaction of input
variables (e.g., material attributes) and process
parameters that have been demonstrated to provide
assurance of quality. Working within the design space is
not considered as a change. Movement out of the design
space is considered to be a change and would normally
initiate a regulatory post-approval change process. Many
believe design space and QbD are interchangeable terms.
This is incorrect. For generic-drug applications, design
space is optional. QbD can be implemented without a
design space because product and process understanding
can be established without a formal design space. It
should be pointed out that implementation of QbD is
strongly encouraged by FDA. For some complex drug
substances or drug products, implementation of QbD is
considered a required component of the application.
Submission of a design space to FDA is a pathway
obtaining the ability to operate within that design space
without further regulatory approval 124

5. Defining Control Strategy ICH Q8 (R1):

It defines control strategy as A planned set of controls,
derived from current product and process understanding
that ensures process performance and product quality.

Minimal and enhanced approaches As in ICH Q8(R), a
distinction may be drawn between a minimal and an
enhanced control strategy approach. In a Minimal
Control Strategy, drug product quality is controlled
primarily by intermediate (in process material) and end
product testing. In an Enhanced Control Strategy drug
product quality ensured by risk-based control strategy
for well understood product and process, and quality
controls are shifted upstream, with the possibility of real-
time release or reduced end-product testing.

Developing the Control Strategy:

Development of a Control Strategy requires a structured
process, involving a multi-disciplinary team of experts,
linking ~ pharmaceutical  development to  the
manufacturing process, and engineering controls of
process equipment.

The PQLI Control Strategy Team has proposed a Control
Strategy Model that facilitates understanding and that
may be used a cross-functional communication tool.
Personnel at all levels should be able to understand the
way control ‘strategy links from CQAs to operational
aspects to‘ensure;-for example that:
e Chemists/understand in-process controls are
established - to. keep.-the .process inside the design
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space and seek opportunities for simplification of
controls, as knowledge is gained.

e Engineers know how equipment operating conditions
impact product quality.

e Quality Assurance professionals know where the
highest risks are in the process.>

6. Control Strategy and the Product Lifecycle:

The Control Strategy is related to the level of process
understanding at a given time, and evolves as
manufacturing experience increases. The originally
specified measures, controls or models may be modified
or even removed, or the need for additional controls may
be identified. Other revisions to the Control Strategy
may relate to continual improvement, for example the
introduction of improved analyser or control technology.
Periodic reviews of risk assessments and mitigation
should be conducted to determine the appropriateness of
the Control Strategy based on product manufacturing
history. Failure or deviations should be investigated and
the effectiveness of the control system considered in
relation to the identified root cause. Corrective and
preventive actions should be applied and the Control
Strategy updated as necessary (including any regulatory
actions required) in the light of new product and process
knowledge. Implementing PAT in the Control Strategy
will require the application of process models
(multivariate prediction models) that either predicts
CQAs or CPPs or a combination of both. These models
may require frequent updates, depending on the maturity
of the model (e.g., the amount of data and their
variability within the model), as well as the kind of data
that has been included to reflect variability in scale,
equipment, analytical set-up, sampling, and site. A
monitoring program for verifying the validity of process
models should be established and be based on a risk
analysis of the model itself and include possible ways to
verify the model by other means. One example would be
to compare the predicted CQA value to a conventional
analytical method. The monitoring program should
include requirements for when a model has to be updated
(e.g., change of raw material supplier or deviations
resulting in increased knowledge).%21!

CONTINUOUS IMPROVEMENT:

“Continuous improvement is an essential element in a
modern quality system that aims at improving efficiency
by optimizing a process and eliminating wasted efforts in
production. These efforts are primarily directed towards
reducing variability in process and product quality
characteristics.”

The backbone for Continuous Improvement. is the
Pharmaceutical Quality System. PQS“should facilitate
continual improvement and help to: “Identify ' and
implement appropriate product quality- improvements,
process improvements, variability reduction, innovations

and pharmaceutical quality system enhancements,
thereby increasing the ability to fulfil quality needs
consistently. Quality risk management can be useful for
identifying and prioritizing areas for continual
improvement. “Continuous improvement is not the same
as corrective actions preventative actions (CAPA).11115

CONCLUSION:

The goal of a well-characterized method development
effort is to develop a reliable method that can be
implemented with a high degree of assurance to
consistently produce data meeting predefined criteria
when operated within defined boundaries. QbD can be
applied to the development and evaluation of analytical
methods. QbD gives an idea about the process
development with very detailed analysis of every single
part involved in it that can maintain products quality at
extreme level. Quality by Design’s steps have accurate
understanding of product and process development that
can avoid unnecessary variables and problems in
manufacturing of product that can evaluate and keep
consistency in quality of product.

REFERENCE:

1.  Hardik Patel, Shraddha Parmar, Bhavna Patel, Int. J. Pharm. Sci.
Rev. Res., 21(1), Jul — Aug 2013. 223-235.

2. Audumbar Mali, Santosh Jadhav, Ashpak Tamboli, Gorakhnath
Hake, Inventi Rapid: Pharmaceutical Process Development Vol.
2015, 1.

3. Woodcock J, The concept of pharmaceutical quality. American
Pharmaceutical Review, 7(6), 2004, 10-15. 11. 4. J.M. Juran, A.
B. Godfrey, Juran’s Quality Handbook, 5th Edition, McGraw-
Hill, 1998, 29.1

4. Nishendu P. Nadpara, Rakshit V. Thumar, Vidhi N. Kalola, Parul
B. Patel, Int. J. Pharm. Sci. Rev. Res., 17(2), 2012, 20-21.

5. Akash Mali, Monali Jagtap, Poonam Karekar, Audrius Maruska,
International Journal of Pharmaceutical Research, 2016, 11-14.

6. Q10: Pharmaceutical Quality System, ICH Tripartite Guidelines.
International Conference on Harmonization of Technical
Requirements for Registration of Pharmaceuticals for Human.

7. FDA Guidance for Industry and Review Staff: Target Product

Profile — A Strategic Development Process Tool (Draft
Guidance).
8. Q8 (R1): Pharmaceutical Development, Revision 1, ICH

Harmonized Tripartite Guidelines, International Conference on
Harmonization of Technical.

9. Sachin L. Darkunde, International Journal of Pharmaceutical
Chemistry and Analysis, January- March,2018;5(1):1-6

10. Nally J.D, Bunn G, Good Manufacturing Practice for
Pharmaceuticals, Sixth Edition, 169, 2007, 352.

11. National Institute for Pharmaceutical Technology and Education.
Strategic Roadmap for Research and Education, http://www.
nipte.org, 2006, 33.

12. Gibson M, Product optimization, In M. Gibson (ed.),
Pharmaceutical Preformulation and Formulation, Taylor and
Francis, New York, 2001, 295-330nalytical Chemistry, 59, 1987,
624A—637A.

13. Lionberger RA, Lee LS, Lee L, Raw A, Yu LX, Quality by
design: Concepts for ANDAs, The AAPS Journal, 10, 2008, 268—
276.

14. RoyiS (2012) “Quality-by Design-Holistic concept of concept of
building' quality -in pharmaceuticals”. Int. J Pham Biomed Res
3:100-108,

307



WORLD JOURNAL OF PHARMACEUTICAL RESEARCH

SJIF Impact Factor 8.084
Volume 11, Issue 12, 1070-1076. Research Article ISSN 2277- 7105

FORMULATION AND EVALUATION OF ASCORBIC ACID
EFFERVESCENT GRANULES

Pratiksha S. Londhe*, Poonam D. Khalate, Bharatee P. Chaudhari, Vivekkumar K.

Redasani

YSPM, Yashoda Technical Campus Faculty of Pharmacy, Wadhe Satara.

ABSTRACT
Article Received on . . . .
24 June 2022, Effervescent granules have occupied a unique place in the field of
Revised on 14 July 2022, pharmaceutics. Widely use in clinical diagnosis of heart burn, urinary

Accepted on 04 August 2022

. tract infection, acidity. The aim of these study to design and optimize
DOI: 10.20959/wjpr202212-25095

effervescent granules of ascorbic acid. Eight different formulation of

ascorbic acid effervescent granules was prepared and formulations are
*Corresponding Author
Pratiksha S. Londhe
YSPM, Yashoda Technical
Campus Faculty of prepared by heat or fusion method. The study also focused on the

made up of chemical ingredients such as citric acid, tartaric acid,

sodium bicarbonate and calcium carbonate. Effervescent granules were

Pharmacy, Wadhe Satara. water of crystallization concept which is related to the reaction
between citric acid, tartaric acid and sodium bicarbonate. Evaluation

test were performed such as disintegration test, amount of carbon dioxide, pH of formulation.

There were eight different formulation prepared and denoted as F1, F2, F3, F4, F5, F6, F7

and F8. Fifth formulation that is F5 gives precise result. They give significantly low

disintegration time, pH within range and also amount of carbon dioxide in accepted range. F5

give significant result as compared to other formulations.
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INTRODUCTION
Effervescence is Latin word it means escape of gas from an aqueous solution. Effervescent
granules have short half-life as react rapidly with polar solvent or water. There is a liberation

of carbon dioxide gas due to chemical reaction between acid and base.™
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Effervescent granules are one of the solid dosages forms that is taken orally. In daily life, use
of effervescent preparation is increasingly due to many advantages such as good stability,
quickly dissolve, masking of unpleasant taste and ease administration with highly compliance
in patients with difficulty in swallowing of pills and tablet. The bioavailability of low

absorbed drugs can be increased by effervescent granules preparation.

Effervescent granules are spherical in shape and very coarse in nature. They were prepared
by hot method. Effervescent granules are not administered directly. They are intended to be
dispersed in water before use. Effervescent granules are a type of compound powder. For
dissolution of effervescent granules only water is used due to acid dissociate in the water and
produce hydrogen ions which is needed for evolution carbon dioxide gas.™

Due to the high content of carbonate salt, upon the ingestion of drug solution, the gastric pH
is temporarily elevated, resulting in first gastric emptying. This in turn promotes drug
adsorption from the upper small intestine, which is primary site of drug absorption.
Effervescent granules are responsible for higher bioavailability and fast disintegration rates.
Within a couple of minutes, the granules are completely dissolved and the drug become

available in solution.!

The ideal disintegration time for effervescent granules is 6 to 9 sec. While disintegration time
for uncoated tablet, coated tablet, film coated tablet and enteric coated tablet is 15min, 60min,

30min and 60min respectively.®

Ascorbic acid or vitamin C is water soluble vitamin. They widely used in prevention of
scurvy disease. They also prevent oxidation of molecules inside a body. So, they act as potent
antioxidant agent. Vitamin C naturally found in citrus fruit, lemon, oranges. Ascorbic acid
involved in production of collagen fibres. Also play a vital role in diagnosis of cancer.
Vitamin C is potent anti-inflammatory, antibacterial, immunostimulant agent. It is potent
antioxidant and cofactor of gene regulating enzymes. Ascorbic acid enhanced the action of B

cells and T cells.[®

The scientist research on the deficiency of vitamin C cause major disease known as scurvy.
Ascorbic acid is essential part of diet. Bruising, bleeding gums, weakness, fatigue and rash
are among scurvy symptoms. Minimum intake of ascorbic acid causes haemodynamic

instability.[”
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Concept of water crystallization

Crystals of some compound seem to be dry or anhydrous but actually contain some amount
of water molecule attached to them. This water molecule is called water of crystallization.
Fixed number of water molecules present in formula unit of salt. Hydrated salt contain water

in its structure that cause crystallization.

When all excipients and active drug mixed together in a clean porcelain dish. As the heat
were provided to the porcelain dish and powder mixture get converted into damp mass or
lumps due to water of crystallization. When heat is provided water molecules is released out

and water of crystallization is taken place.

Citric acid 1s reacted with sodium bicarbonate is gives sodium citrate, carbon dioxide, water
molecules are release

C6H8O7 + 3NaHCO3 § » C6HSNa30 +3CO +3H20

Tartaric acid 1s reacted with sodium bicarbonate 1t gives sodium tartrate, carbon dioxide,
water molecule is release.

C4H606 + 2NaHCO3 t —» C4H5Na30 +3C0 + 3128

MATERIALS AND METHODS

Chemical used for this formulation are purchased from SD Lab of Mumbai. The excipients
were used for preparation such as- Sodium bicarbonate (S D LAB CHEM MUMBAI),
Ascorbic acid (S D LAB CHEM MUMBAI), Calcium bicarbonate (S D LAB MUMBAI),
Citric acid (S D LAB MUMABAI), Tartaric acid (S D LALB MUMBALI)

Instruments — Hot Plate, Weighing Balance

Glassware — VVolumetric flask, stirrer, beaker

Preparation of effervescent granules
There were six formulations of effervescent granules are prepared. Formulation batches are

denoted by symbol F.

Ingredients F1 F2 F3 F4 F5 F6 F7 F8
Ascorbic acid igm | 1gm | 1gm | 1gm | 1gm | 1gm | 1gm | 1gm
Citric acid 1gm | 0.1gm | 1gm | 0.1gm | O.1gm | 1gm | 1gm | 0.1gm
Tartaric acid 0.1gm | 1gm | 1gm | 0.1gm | 0.1gm | 1gm | O0.1gm | 1gm

Sodium bicarbonate | 1.5gm | 1.5gm | 1gm |1.5gm | 1gm | 1.5gm | 1gm | 1gm
0.203-170;203 | 0.203 | 0.203 |0.203 | 0.203 | 0.203 | 0.203
gm gm gm gm gm gm gm gm

Calcium Carbonate
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Heat method or fusion method

All excipients were accurately weighted and added into clean porcelain dish. These porcelain
dishes were placed on the hot plate at 50 degrees Celsius. There is a formation of lumps due
to loss of water. After formation of damped mass, they were passed through sieve number 12

as obtained granules. These granules were dried at 60-degree Celsius.!”!

Evaluation test

1) Disintegration time

About 1gm of effervescent granules was added in 50ml water at 25 degrees Celsius. The stop
watch were started. The granules when enter into water they instantly dispersed, formation of
bubbles and carbon dioxide is released. When liberation of gas is stopped than, that time is

consider as disintegration time.™*”!

2) Amount of carbon dioxide

This method is used to determine the amount of carbon dioxide liberate from effervescent
granules. weight of empty 50ml volumetric flask was taken (W1). About 50ml of prepared
sulfuric acid solution was added in flask. One gram of effervescent granules was added into
solution. After addition of granules there was formation of bubbles and CO2 was liberated
from solution. A weight of flask after liberation of gas was taken (W2). A difference between
W1 and W2 was calculate. This weight or value consider as total amount of liberation of
carbon dioxide (T).l*Y

By formula,

W1+500mg-W2=T

Method of preparation of 50 ml sulfuric acid —

A clean and dry 50 ml volumetric flask was used. In flask 15-20 drops of water were added
and then 10 ml of concentrated sulfuric acid was added. Final volume was made up to 50 ml

with water.

3) pH of solution
About 1gm of effervescent granules was added in 50ml of water at 25 degrees Celsius the
effervescent granules were kept in the beaker which allowed it completely to dissolve. The

pH was measured using digital pH apparatus.™?
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RESULT
Evaluation test were performed on each formulation, the pH and disintegration time was

shown in table

Table 2: pH and Disintegration time of effervescent granules.

Formulation Batches pH Disintegration time (sec)
F1 4.8 9.5
F2 4.4 9.1
F3 2.75 8.8
F4 6.1 8.5
F5 4.1 6.3
F6 4.0 6.7
F7 3.9 6.9
F8 3.5 6.8

Amount of carbon dioxide test was performed on the formulation the total liberation of carbo
dioxide was shown in table 3

Table 3: Total amount of carbon dioxide gas evolved from effervescent granules.

Weight of | Weight of flask after | Weight of flask Total

Formulation | empty flask addition of 500mg after liberation CO2
(W1) effervescent granules of gas (W2) evolved
F1 85.672 86.112 86.0569 0.056 gm
F2 86.210 86.710 86.596 0.141 gm
F3 86.150 86.650 86.122 0.528 gm
F4 93.662 94.162 93.621 0.541 gm
F5 89.991 90.491 90.368 0.123 gm
F6 98.771 99.271 98.677 0.594 gm
F7 91.263 91.763 91.261 0.492 gm
F8 93.220 93.720 93.505 0.215gm

DISCUSSION

The pH values of effervescent granules were in range between 2 to 6. This pH values of
granules were considered as ideal values according to IP. The amount of carbon dioxide
ranged between 0.528gm to 0.141gm for all formulations F1to F8 table 3. The formulation
batches contain high amount of sodium bicarbonate and tartaric acid than produced more
carbon dioxide. But the magnitude of effect for sodium bicarbonate was more than tartaric
acid. At low concentration citric acid produce more carbon dioxide.
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CONCLUSION

According to study it is confirm that F5 give significant result. they were prepared by using
1gm ascorbic acid, 0.1 citric acid ,0.1gm tartaric acid 1gm sodium bicarbonate ,0.203 calcium
carbonate, 0.015gm sodium saccharin, 0.03gm aspartame. F5 gives pH value 4.1,
disintegration time 6.3sec and amount of carbon dioxide is 0.123gm all outcomes of
evaluation test within a standard range. Therefore, F5 formulation consider as an ideal

formation of ascorbic acid effervescent granules.
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ABSTRACT

The forced degradation study of different marketed formulation of combined tablets of Paracetamol and Diclofenac
was performed. Paracetamol and Diclofenac was exposed to different conditions according to International
Conference on Harmonization guideline. The amount of degradation product can be calculated with the help of UV
spectrophotometer. The official test limits according to Indian Pharmacopoeia/United States Pharmacopoeia were
considered. The marketed brands of Diclofenac Sodium and Paracetamol are Deemol-500,DIK-MR,Oxan Plus
used in study as this method is less time consuming and simple and cost effective. The brands Deemol-500, DIK-
MR, Oxan Plus when come in contact with different degradation parameters acid, base, and UV treatments they

show negligible effects.

KEYWORDS: UV Spectroscopy, Paracetamol and Diclofenac Sodium, UV Cabinet, Degradation.

INTRODUCTION

Diclofenac Sodium and Paracetamol belongs to a class of
medications known as a non-steroidal anti-inflammatory
drug (NSAID) or pain Kkiller. Combined Diclofenac
Sodium and Paracetamol are widely useful for the
treatment of painful musculoskeletal joint conditions like
osteoarthritis, rheumatoid arthritis and ankylosing
spondylitis.™

Diclofenac and Paracetamol contain Diclofenac
(analgesic) and Paracetamol (fever reducer/mild
analgesic) effective against painful musculoskeletal pain,
joint pain, and skeletal muscle spasms. Diclofenac
works by blocking the action of a chemical messenger
known as cyclooxygenase (COX) which causes pain and
swelling at the injured or damaged tissue site. On the
other hand, Paracetamol acts as a mild analgesic (mild
pain reducer) and antipyretic (fever reducer), which
enhances the pain relief action Diclofenac.
Additionally, it also helps to relieve toothache, ear pain,
backache and other musculoskeletal related pain.

Spectrophotometric technique is based on measuring the
absorption of a monochromatic light in the near
ultraviolet region (200-380 nm) by colourless complex.
UV spectrophotometer can also be use for stress
degradation.l®! According to International Conference of
Harmonization (ICH) guideline  the  active
pharmaceutical ingredient is focused to-various. forced
degradation conditions involves photo ‘acid/base stress

testing, temperature, photo degradation and or with
humidity, time, pH variation (low and high)* Thermal
and/or humidity stress testing is performed by exposing
the drug substance to thermal/humidity conditions in due
course which causes the substance to degrade forcefully
to its main components.’! UV degradation is a main
trouble in frequent UV unstable products which are made
up of natural and synthetic polymers as they break or
disintegrate when exposed to constant sunlight. As the
attack is depend on the extent and degree of exposure,
nonstop exposure is a more serious problem than
intermittent exposure. Acid or base stress testing is used
for the evaluation of forced degradation of a drug
substance.® This test involves degradation of a drug
substance by exposure to basic or acidic medium over
time to its primary degradation products. Acid or base
hydrolysis occur in labile carbonyl functional groups
which are esters (lactones), amides (lactams), aryl
amines, carbamates, imides, imines and alcohols. Forced
degradation is capable of demonstrating that the chosen
technique is stability indicating that is the technique use
to identify the increase in the degradation product and
the subsequent loss of active components.

Simultaneous Equation Method

Simultaneous equation (SE) is typically applied to
estimate drug combinations that contain two drugs or
more than two drugs in combined dosage form. If the
sample contains.two absorbing components x & y and
each absorbs-at,the X .y of the other (A& A,). It may be
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possible to determine both drugs by the technique of
simultaneous.™

MATERIALS

Paracetamol and Diclofenac brands used were Deemol-
500 500 mg tablets of Saint Michael Biotech, DIK-MR
500 mg tablets of Remex Healthcare Limited and Oxan
Plus 500 mg tablets of Creative Remedies (AHD)
Limited,1 mol/L HCI, 0.1N NaOH, reference standard
Diclofenac Sodium, Paracetamol and distilled water were
used, Pyrex type stirrer, measuring cylinder, pipette,
beaker and volumetric flask were used, The glassware
washed with distilled water, UV Cabinet, Weighing
Balance, and Spectrophotometer were used in this study.

Methods

1. Preparation of standard solution of Paracetamol

30 mg pure sample of Paracetamol weighed and
dissolved in 15 ml 0.1N NaOH and distilled water and
final volume is adjusted with 100 ml | to obtain stock
solution of 300 ug/ml, from this stock solution take 1 ml
volume and diluted to 10 ml to get 30 pg/ml solution.®!

2. Preparation of standard solution of Diclofenac
Sodium

30 mg pure sample of Diclofenac Sodium weighed and
dissolved in 15 ml 0.1N NaOH and distilled water and
final volume is adjusted with 100 ml to obtain stock
solution of 300 pg/ml, from this stock solution 1 ml
volume was taken and diluted to 10 ml to get 30 pg/mi
solution.”!

3. Preparation of 0.1 N NaOH
2 gm of NaOH pellets were weighed and its solution is
prepared in 500 ml volumetric flask by distilled water.:"

4. Preparation of test/sample solution of combined
tablet of Paracetamol and Diclofenac Sodium
10 tablets of combined tablet of Paracetamol and
Diclofenac Sodium of Deemol-500, DIK-MR, and Oxan
Plus brand were taken, weighed and average weight was
calculated then triturated to form homogeneous mixture.
Quantity of triturated powder equivalent to 30 mg of
Paracetamol and 30 mg of Diclofenac Sodium
transferred to separate 100 ml of volumetric flasks and
15ml 0.1N NaOH and distilled water was added and final
volume adjusted to 100 ml then diluted to get 30 pg/mi
of Paracetamol and Diclofenac Sodium respectively
considered as test sample solution.™"

5. Absorbance of standard solution of Paracetamol was
taken A; and A,

6. Absorbance of standard solution of Diclofenac
Sodium was taken at A; and A,

7. ™lcm was calculated for each at A, and A, and noted
mean A'”1cm taken for calculation.

8. Ay and A, were obtained after scanning standard
solution range  400-200 nm at UV
spectrophotometer.

9. Absorbance was recorded for test sample solution of
combined tablet at Ay and A,

10. Calculations were done for concentration (ug/ml)
using simultaneous equation method and reported.

11. Percent purity and standard deviation were
calculated and reported.

12. Final result was reported as percent purity +5.0.

Procedure for forced degradation studies

1. For acid

Forced degradation of drug substance in acidic media
was performed by taking 5 ml of 30 mg/100 ml of
Deemol-500, DIK-MR, and Oxan Plus in 6 separate test
tubes, and then 5 ml of 1 mol/L HCI was added in each
test tube. The sample was left for 30 min. Solution was
transferred to a separated cuvette after the time period
completion and UV absorbance of the solution was
measured at the 257 nm and 275 nm wavelength.

2. For base

Forced degradation of drug substance in basic media
was performed taking 5 ml of 30 mg/100 ml of Deemol-
500, DIK-MR, Oxan Plus in 6 separate test tubes, then 5
ml of NaoH was added in each test tube and the sample
was left for 30 min, and then UV absorbance of solution
was measured at the 257 nm and 275 nm wavelength.

3. For UV light

Forced degradation of drug substance in UV light was
performed by taking 5 ml of 30 mg/100 ml of Deemol-
500, DIK-MR, Oxan Plus in 6 separate test tubes then 5
ml of water was added in each test tube and these test
tubes were exposed to UV light for 30 min, and then UV
absorbance of solution was measured at the 257 nm and
275 nm wavelength.[*”!

RESULT AND DISCUSSION

We have conducted the degradation study on three
brands of Diclofenac Sodium using were Deemol-500
500 mg tablets of Saint Michael Biotech, DIK-MR 500
mg tablets of Remex Healthcare Limited and Oxan Plus
500 mg tablets of Creative Remedies (AHD) Limited.
When Diclofenac Sodium brands were treated with the 1
mol/L HCL, it showed availability of different brands.
When Diclofenac Sodium brands were treated with the
0.1N NaOH drugs, it showed the increased availability
and absorbance respectively. When exposed to UV light,
changes had been observed respectively. Table 1
represents the UV absorption of different brands of the
Diclofenac Sodium before and after exposing to the
degradation environment. We concluded according to
our results that when the Deemol-500 introduced into
acidic medium 1 mol/L HCL, it showed degradation of
Paracetamol that is (18.93%) and Diclofenac Sodium
that is (72.73) DIK-MR showed degradation of
Paracetamol (63.13%) and Diclofenac Sodium (68.50%)
in acidic medium. Oxan Plus also gave greater results of
Paracetamol that is (76.20%) and Diclofenac Sodium
(63.62%) on exposure to acidic medium respectively.
Similarly on exposure to 0.1N NaOH basic medium, the
Deemol-500showed the degradation of Paracetamol
(17.43%)-and Diclofenac Sodium (74.29%) respectively.
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whereas DIK-MR showed degradation of Paracetamol
(60.20%) and Diclofenac Sodium (61%) while Oxan
Plus gave moderate results which are Paracetamol (73%)
and Diclofenac Sodium (61.33%) on exposure to basic
medium respectively. When Deemol-500 exposed to UV
light it gives results  Paracetamol (42.48%) and
Diclofenac Sodium (71.20%) respectively, whereas DIK-
MR shows (64.66%) and (63%) degradation of

Paracetamol and Diclofenac Sodium respectively, Oxan
Plus shows (70.73%) of Paracetamol and (64%) of
Diclofenac Sodium degradation when exposed to UV
light for 30 min, it also showed minor changes in
concentration respectively for degradation studies.
Results of degradation studies are given in Tables 1 and
2.

Table 1: Absorbance of different brands of Paracetamol and Diclofenac Sodium.

Table 2: Absorbance of different brand of Paracetamol and Diclofenac Sodium in percentage.

Absorbance
Tablet Treatment Paracetamol | Diclofenac Sodium
Setore 74=257=0.8298 | 1,=257=0.6317
2g=275=0.7972 |  3,=275=0.6541
) 4=257=05025 | 1,=257=0.4220
Seemal.gan L0 1AM | 92275204932 | ,=275=0.3556
Sase Troatment | 1=257=03818 | 1,=257=0.2825
29=275=03219 |  ,=275=0.2522
4=257=05620 | 1,=257=0.5180
UV Treatment |, _575-0.4820 | 2,=275=0.4280
Setore 74=257=0.6888 | 1,=257=0.7312
29=275=0.6532 | 1,=275=0.6920
: 74=257=0.6620 | 3,=257=0.4212
kg | Treatment | =p75=0,6432 | 2,=275=0.3813
Sase Troatment | 1=257=04020 | 1,=257=0.3930
2,=275=0.3813 | 1,=275=0.3720
74=257=0.6020 | 7,=257=0.5520
UV Treatment |, _575-05813 | 1,=275=05218
Sefore 74=257=0.7810 | 3,=257=0.7312
25=275=0.7220 |  2,=275=0.6810
) 74=257=0.7030 | 7,=257=0.6030
O Plus Acid Treatment | »° 22003890 | 2,275=0.6820
Sace Treatment | 14=257=0.4513 | 7,=257=05820
29=275=0.4130 |  ,=275=0.5412
4=257=0.6614 | 1,=257=0.6830
UV Treatment |, _575-0.6413 | 2,=275=0.6520

Absorbance
Tablet Treatment Paracetamol | Diclofenac Sodium
Before 57% 75.11%
Deemol-500 Acid Treatment 18.93% 72.73%
Base Treatment 17.43% 74.29%
UV Treatment 42.48% 71.20%
Before 75.11% 70.03%
Acid Treatment 72.73% 68.50%
DIK-MR Base Treatment 74.29% 61.05%
UV Treatment 71.20% 63.20%
Before 78% 66.15%
Oxan Plus Acid Treatment 76.20% 63.62%
Base Treatment 73% 61.33%
UV Treatment 70.23% 64.10%
In present study the stability testing was performed as CONCLUSION

per ICH guidelines. The degradation like Acid
degradation, Base degradation and UV degradation were
performed and trace degradation was found.

It was used to study the degradation as per ICH
guideline. Paracetamol and Diclofenac Sodium was
found to be degraded in almost all type of condition
(acidic, basic, and uv light) Degradation of different
brands' of Paracetamol and Diclofenac Sodium were
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carried out in different condition showed more changes
in different medium.
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_ _ ABSTRACT
Article Received on o ) ) )
21 June 2022, Paracetamol scientifically known as acetaminophen is quite popular
Revised on 11 July 2022, over-the-counter (OTC) form of analgesic and antipyretic. It is widely
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DOI: 10.20959/wjpps20228-23009 used in most of the countries. Acetaminophen is active metabolite of

phenacetin. Chemically, it is 4-hydroxy acetanilide (acetaminophen).

Paracetamol has medical uses such as it is commonly used for the
*Corresponding Author . . . . o . .
relief from headache, minor pains, aches and is a major ingredient in

Kaustubh Jagtap

YSPM'S. Yashoda Technical numerous cold and flu remedies. It can be used in all ages of people for
Campus, Faculty of reducing fever. The main objective of this case study is to check and
Pharmacy, Wadhe, Satara. compare the quality of marketed finished product of paracetamol tablet

formulation which are locally and commonly available in Indian

pharmaceutical market manufactured by various pharmaceutical companies as India is one of
the biggest pharmaceutical product producers in the world. This study includes the randomly
selected four different brands (A, B, C, D) as Calpol 500, Pyrigesic, Pacimol 500 and Febrex
of paracetamol conventional tablets of 500 mg strength of active pharmaceutical ingredient of
paracetamol from local medical pharmacy stores. These different brand tablets were
compared by the in-vitro test accordingly the test procedure given in IP and USP standards
and unofficial test standards which are also integral part of this quality control tests. The test
parameters for quality assessment and evaluation of tablets are weight variation i.e., weight
uniformity, friability, hardness, disintegration time and drug assay content by UV
spectrophotometer were performed as per standard of pharmacopoeias. The results are then
formed according to the limit ranges of pharmacopeial standards.

KEYWORDS: Paracetamol, Quality Control, Weight Variation, Disintegration Time, Drug
Assay.
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1. INTRODUCTION

Paracetamol or acetaminophen is active metabolites of phenacetin. It is a widely used over-
the-counter analgesic and antipyretic. Chemically, it is 4-hydroxy acetanilide
(acetaminophen). Paracetamol is approved for reducing fever in people of all ages. It is
commonly used for the relief of headaches, other minor aches and pains, and is a major
ingredient in numerous cold and flu remedies. It is classified as a non-steroidal anti-
inflammatory drug (NSAID) by some sources and not as an NSAID by others, while most
sources implicitly distinguish them, for example by mentioning both NSAIDs and
paracetamol in the same sentence. Paracetamol has few anti-inflammatory effects in
comparison to NSAIDs. Paracetamol is available in different dosage form: tablet, capsules,

drops, elixirs, suspension and suppositories./*?

The concept of total energy quality control refers to the produce a perfect product by a series
of measures requiring an organized effort by the entire company to prevent or eliminate
errors at every stage in production. Although the responsibility for assuring product quality
belongs principally to quality assurance personnel, it involves many departments and
disciplined lines within a company. To be effective, it must be supported by a team effort.
Quality must be built into a drug product during product and process design, and it is
influenced by the physical plant design, space, ventilation, cleanliness, and sanitation during
routine production. The product and process design begins in research and development, and
includes preformulation and physical, chemical, therapeutic, and toxicologic

considerations.?¥!

The assurance of product quality depends on more than just proper sampling and adequate
testing of various components and the finished dosage form. Prime responsibility of
maintaining product quality during production rests with the manufacturing department.®*

For the conventional tablets weight variation, friability, disintegration, dissolution, drug
assay, uniformity of contents is the evaluation test those are required to perform to confirm
about the quality of tablet. Friability is the tested for a tablet to see whether the tablet is stable
to abrasion or not, it is tested by using Roche friabilator and 1% maximum loss in the weight
after friability test is allowed. Weight variation test is performed to check that the
manufactured tablets have a uniform weight. Disintegration test is performed to see how

much time a tablet takes to break-down in to the small particles. The drug assay study
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provides the information how much practically available in the given dosage form and after
[3,4,5]

comparing with the theoretical value, a result about the efficacy can be given.
2. MATERIALS

For the present case study different paracetamol tablets brands were used such as Calpol 500
mg tablets of GlaxoSmithKline Pharmaceutical Limited, Pyrigesic 500 mg tablets of East
India Pharmaceutical Works Limited, Pacimol 500 mg tablets of Ipca Laboratories Limited
and Febrex Indoco Remedies Limited. 0.1M NaOH, reference standard Paracetamol, double
distilled deionized filtered water is used. Pyrex type stirrer, measuring cylinder, pipette,
funnel, beaker and volumetric flask, petri dish, cuvettes, butter paper, Whatman filter paper
No. 44, spatula, tissue paper were used. Freshly laboratory prepared distilled water was used
to wash glasswares. Wensar high precision balance, Friabilator, Disintegrator, Monsento
hardness tester, Shimadzu UV spectrophotometer, Systronics UV vis double beam

spectrophotometer.

3. METHODS
3.1. Weight variation test
Weigh individually randomly selected 20 tablets and calculate the weight of each individual
tablet. Not more than 2 tablets of individual weight deviates than the average weight by the
percentage given as per Indian Pharmacopoeia limits. The process repeated same for each
brand of conventional paracetamol tablets.[®]
3.2. Friability test
For each of the brands, 10 tablets were selected and carefully dusted before testing and
weighed. Then the tablets were placed in the drum of friability tester and rotated at the speed
of 25rpm for 4 minutes. After 100 revolutions and de-dusting, tablets were re-weighed and
the friability percentage was calculated by the following equation:[®"#!
Formula: % Friability = Initial weight (W;) — Final weight (W;) x 100

Initial Weight (W1)

3.3. Disintegration test
Six tablets were randomly selected from each brand and placed in the disintegration
apparatus, which is filled by 900 mL of distilled water (disintegration medium) maintained at

37£1°C. The time taken to disintegrate the tablet and pass through the mesh was recorded and
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the mean of time taken was calculated. The process repeated same for each brand of

conventional paracetamol tablet.[%"®]

3.4. Hardness test

To conduct the hardness test, 10 tablets of each brand were randomly selected and the
crushing strength of the tablets was measured by using instrument Monsento hardness tester.
The average hardness of the tablet was calculated. The process repeated same for each brand

of conventional paracetamol tablet.

3.5. Assay of paracetamol

Weigh and powder 20 tablets. A quantity of powder containing about 0.15 mg of
paracetamol, add 50 ml of 0.1M NaOH, dilute with 100 ml of water, shake for 15 minutes
add sufficient water to produce 200 ml. Mix, filter and dilute 10.0 ml of filtrate to 100 ml
with water. To 10.0 ml of resulting solution add 10 ml of 0.1M NaOH, dilute to 100.0 ml
with water and mix. Measure the absorbance of the resulting solution at maximum at about

257 nm. Calculate the content of CgHgNO; taking 715 as specific absorbance at 257 nm.17

4. RESULT AND DISCUSSION

After random selection of tablets, the weight variation, friability, disintegration time,
hardness and drug assay were performed as per the Indian Pharmacopoeia and United States
Pharmacopoeia.

4.1. Weight variation test
The result of weight variation of twenty randomly selected tablets of each brand are as

follows:

Table 1: Weight variation test for four different brands of paracetamol tablets.

No. of Calpol 500 (A) Pyrigesic (B)
tablets Avg. Weight = 629 mg Avg. Weight = 568 mg
Weight Weight | % Weight | Weight Weight | % Weight
(mg) Variation | Variation (mg) Variation | Variation
1 662 mg 7 1 569 mg 1 0.17
2 628 mg 1 0.15 567 mg 1 0.17
3 626 mg 3 0.47 566 mg 2 0.35
4 629 mg 0 0 580 mg 12 2.11
5 629 mg 0 0 563 mg 5 0.88
6 633 mg 4 0.63 566 mg 2 0.35
7 629 mg 0 0 565(mg 3 0.52
8 624 mg 5 0.79 573)mg 5 0.88
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9 630 mg 1 0.15 566 mg 2 0.35
10 630 mg 1 0.15 570 mg 2 0.35
11 631 mg 2 0.31 576 mg 8 1.40
12 622 mg 7 1 571 mg 3 0.52
13 625 mg 4 0.63 563 mg 5 0.88
14 627 mg 2 0.31 556 mg 12 2.11
15 635 mg 6 0.95 576 mg 8 1.40
16 638 mg 9 1.43 569 mg 1 0.17
17 634 mg 8 1.27 576 mg 8 1.40
18 645 mg 18 2.54 571 mg 3 0.52
19 626 mg 3 0.47 564 mg 4 0.70
20 631 mg 2 0.31 570 mg 2 0.35
No. of Pacimol 500 (C) Febrex (D)
Tablets Avg. Weight = 560 mg Avg. Weight = 581 mg
Weight Weight | % Weight | Weight Weight | % Weight
(mg) Variation | Variation (mg) Variation | Variation

1 569 mg 9 1.60 581 mg 0 0

2 565 mg 5 0.89 581 mg 0 0

3 567 mg 7 1.25 577 mg 4 0.68
4 557 mg 3 0.53 579 mg 2 0.34
5 569 mg 9 1.60 579 mg 2 0.34
6 542 mg 18 3.21 583 mg 2 0.34
7 563 mg 3 0.53 593 mg 12 2.06
8 558 mg 2 0.35 581 mg 0 0

9 562 mg 2 0.35 586 mg 5 0.86
10 569 mg 9 1.60 579 mg 2 0.34
11 557 mg 3 0.53 586 mg 5 0.86
12 564 mg 4 0.71 580 mg 1 0.17
13 559 mg 1 0.71 575 mg 6 1.03
14 558 mg 2 0.35 583 mg 2 0.34
15 560 mg 0 0 576 mg 5 0.86
16 559 mg 1 0.17 577 mg 4 0.68
17 555 mg 5 0.89 589 mg 8 1.37
18 553 mg 7 1.25 585 mg 4 0.68
19 560 mg 0 0 583 mg 2 0.34
20 557 mg 3 0.53 567 mg 14 2.40

% Weight Variation
-
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Figure 1: Weight variation test-for four different-brandsof paracetamol tablets.
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As per the IP the weight variation limit for the tablet which is having the weight equal or
more than 250 mg is =5 % and the given results shown that all the twenty randomly selected
tablets of all four brands are having weight variation less than £5 % which proves that the
four brands (A, B, C, D) of paracetamol tablets those are available in the Indian

pharmaceutical market passed the official weight variation test.

4.2. Friability test: The friability test was conducted in Roche friabilator by using 10

tablets, the results of all different brands are as follows:

Table 2: Friability test for four different brands of paracetamol tablets.

Brand Calpol 500 | Pyrigesic | Pacimol 500 | Febrex
(A) (B) (©) (D)
% Friability 0.61% 0.77% 0.87% 0.27%

Friakilty
[
=

b=y

01 I
0

Caool 00 (A) Pyriesic (B Pacimol 500 () Febrex 0]
Figure 2: Friability test for four different brand of paracetamol tablets.

The results of friability test shows that all the four brands of paracetamol tablets for Calpol
500 (A) is 0.61%, Pyrigesic (B) is 0.77%, Pacimol 500 (C) is 0.87% and Febrex (D) is 0.27%
which are under the pharmacopoeia limits 1% means as per IP standard. All these brands of
paracetamol tablets those are available in Indian pharmaceutical market are having good

strength and can tolerate the shocks during transportation handling of these tablets.

4.3. Disintegration test: The disintegration test was performed in the distilled water at 37
+2°C in the Almicro Disintegration instrument. The results of all four brands are as

follows:
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Table 3: Disintegration time for four different brands of paracetamol tablets.

Brand Calpol 500 | Pyrigesic | Pacimol 500 | Febrex
h _ (A) (B) (C) (D)
[_)|S|ntegrat|on 1 min. 2:49 min. 2 min. 9 min.

time

10
v
£ oy
]
c 4
956
wE
oE
= C
i
0 N

—

Calpol 500(A) Pyrigesic (B) Pacimol 500(C) Febrex (D)

Figure 3: Disintegration time for four different brands of paracetamol tablets.

The results of disintegration test shows that all four different brands of paracetamol are as
Calpol 500 (A) is 1 min., Pyrigesic (B) is 2:49 min., Pacimol 500 (C) is 2 min. and Febrex
(D) is 9 min. tablet disintegration time is less than the standard disintegration time (15
minute) for uncoated tablet as per IP standards which proves that all these brands of
paracetamol tablet pass the quality control limits as per the pharmacopoeia. The brand A
disintegration time is about 1 min. means it disintegrates very fast so it might be possible that
the drug will be available very fast for absorption as well as the onset of time will be very
less.

4.4. Hardness test: The hardness test is conducted with Monsanto hardness tester by using
10 tablets, the results of all different brands as follows:

Table 4: Hardness test for four different brands of paracetamol tablets.

Brand Calpol 500 Pyrigesic Pacimol 500 Febrex
. (A) (B) © (D)
Hardness 2 2 2 2
Kg/cm? 6.2 kg/cm 7.6 kg/cm 10.2 kg/cm 11.4 kg/cm
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Figure 4: Hardness test for four different brand of paracetamol tablets.

The result of hardness test for all four brands of paracetamol tablets are Calpol 500 (A) is 6.2
kg/cm?, Pyrigesic (B) is 7.6 kg/cm?, Pacimol 500 (C) is 10.2 kg/cm? Febrex (D) is 11.4
kg/cm?. The limit for hardness as per USP is 4 to 10 kg/cm? as per the pharmacopoeia the
range of hardness closely near to 10 kg/cm? can be approved to pass the test. High crushing
strength is attributed to a high compression force, high binder concentration or excess volume
of granulating fluid. Although all uncoated brands of Paracetamol tablets have very high
hardness, they still exhibited very good quality control parameters such as dissolution profile,
disintegration time and chemical content determination. This indicates that hardness test is

not a critical quality control parameter.

4.5. Drug assay content: To confirm the amount of paracetamol drug in the tablet drug

assay was performed for all four different brands, the results are as follows:

Table 5: Drug assay content for four different brands of paracetamol tablets.

Brand Calpol 500 | Pyrigesic | Pacimol 500 | Febrex
(A) (B) (©) (D)
%Drug content 95.13% 97.20% 102% 98%

104.00%
102.00%
100.00%

98.00%
96.00%
924,00%
92.00%
90.00%

Calpal 500(A) Pyrigesic (B) Pacimal 500(C) Febrex (D)

26 Drug assay
content

Figure 5: Drug assay content.of-four different brands-of paracetamol tablets.
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The results of drug assay of four different brands of paracetamol tablets are Calpol 500 (A) is
95.13%, Pyrigesic (B) is 97.20%, Pacimol 500 (C) is 102% and Febrex (D) is 98%. It shows
that amount of paracetamol drug available in all these formulations is between 95% to 105%
as per IP standard range it means drug are available as per pharmacological action. There was
no statistically significant difference between the different brands of the paracetamol tablets.

Furthermore, all the brands of the tablets passed the test for the content of paracetamol.

CONCLUSION

As post market evaluation of approved medicines is essential to monitor, it will meet the
desired standards of quality, safety and therapeutic efficacy of medicine for the consumers.
For present case study all quality control test for four different brands of conventional
paracetamol tablets available in Indian market were assessed. In present case study different
quality control parameters were studied such as weight variation, friability, disintegration
time, hardness and drug assay content. All values will be compared with the standards of
Indian Pharmacopoeia and United States Pharmacopoeia. This study revealed that all brands

of paracetamol tablets met the IP and USP specifications.
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ABSTRACT

Syrups, solutions, emulsions, or suspensions containing one or more active ingredients in an appropriate vehicle
are examples of liquid oral formulations. Some oral liquid formulations are made by diluting concentrated liquid
preparations for drops or syrups in a suitable vehicle. Syrups are aqueous formulations with a sweet flavor and the
appropriate viscosity. A suitable combination of polyols, sweetening agents, aromatic, and flavoring agents can be
used to achieve an acceptable sweet taste. The stability of the active and inactive ingredients is a significant
concern for the formulator in liquid oral formulation. Active ingredients are typically lower stability in aqueous
formulations than in solid dosage forms. As a result, it is critical to stabilize and preserve the water-containing
liquid oral formulation. Herbal medicine refers to the use of extract for therapeutic purposes, and the majority of
herbal syrup was initially obtained from plants. In addition to alternative dosages from natural medications, herbal
syrups were also developed. Herbal syrup is now utilized to treat a variety of conditions and to alleviate disease
symptoms. Herbal syrup is characterized as a prepared, combined, and concentrated decoction with honey sugar
or, on occasion, alcohol. The base of this syrup is a strong herbal decoction, which is thickened and preserved by
mixing it with sugar honey. Herbal plants and formulations are used to treat a number of illnesses, like as cough
syrup and other illnesses. This review discusses the extraction processes, standardization, phytochemical analysis
and evaluation parameters of herbal syrup.

INTRODUCTION
Herbal Syrup: Herbal syrup it is a defined as a prepared
and combination and concentration decoction with

used as a vehicle for the unpleasant test results of
medications (found as) in medicated syrups. The
presence of syrup in high concentrations predisposes

Honey sugar or either some time use alcohol. The base of
such a syrup is a powerful herbal decoction, and
thickening it with sugar honey helps to preserve it.
Herbal plants and formulations are used to treat a variety
of ailments, including cough syrup and other illnesses.
Many varieties of herbal plants are utilized for cough
syrup, including pudina, Tulsi, Cinnamon, and honey,
and the entire plant has been used for manufacturing
herbal medicine for many years.

Herbal formulation is the most often used method of
health treatment in both developed and developing
countries. The cough syrup medication is a liquid dose
form, and the use of oral liquid pharmaceuticals has been
confirmed on the basis of basic simplicity of
administration to those who have difficulty swallowing
solid prescription dosages. Syrup is a concentrated
solution made of sugar and pure water. In syrup, as
opposed to other types of syrup solutions.

The syrup may or may not contain medication or a
flavoring agent mixture. Flavored or non-medicated
syrup is syrup that does not contain medication-but does
contain a flavoring agent. Flavored syrup is frequently
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them to bacterial infection, so they frequently as a
preservative.!]

Syrups are a popular delivery vehicle for anti-tumor
medications because they are easier to swallow (ingest)
than tablets and capsules. This medication is quickly
noticed. There are synthetic cough preparations
available, but they have a number of negative side
effects. As a result, the current study demonstrated that
violet herbal cough syrup contains natural elements with
no side effects. In general, health professionals are
having difficulty accessing effective and safe natural
treatments (therapy). A number of allopathic medication
products have not been studied on a large scale, and they
are generally solid without knowledge of their
mechanism of action or side effects.

Even though the use of complementary medication is
sometimes helpful and the confirmation of the
effectiveness of some of this all-medication literature is
limited, they are frequently sold with the drug store.” A
successful formulation of liquid as well as other dosage
forms necessitates a_ecombination of scientific acumen
and pharmaceutical "art".®! Because harmful changes
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occur more easily in solution, oral liquid medicines are
gradually being replaced by tablets and capsules.
Nonetheless, a large number of liquid oral preparations
are still available in the official books.

In fact, the absorption of medicaments in solution from
the Gl tract into the systemic circulation is expected to
be faster than that of other oral dosage forms of the same
medicinal agent. Ayurvedic formulations are typically
administered orally, and the majority of orally
administered Ayurvedic formulations are in the form of a
liquid drug or drug combination. Herbal medicinal
combination, on the other hand.

Types of herbal syrup
1. Flavored syrup

2. Medicated syrup
3. Artificial syrup.!

Herbal syrup is manufactured by combining a
concentrated decoction of herbs with honey or sugar, as
well as alcohol. The herbal syrup is created through a
decoction process. By combining a herb decoction with
sugar, the formulation can be thickened and preserved.
This was responsible for extending the shelf life of the
formulation. The addition of sweetener can also help to
improve the palatability of some herbs. The syrup that
was eventually obtained was delicious. As defined, it is a
thick, sticky liquid made up of a concentrated solution of
sugar and water, with or without the addition of
flavorings, agents, or medicinal substances.™

Although most traditional healthcare systems are

effective, they lack  proper  standardization.
Standardization is an crucial step in establishing
consistent biological activity, a specified chemical

profile, or just a quality assurance programme for herbal
formulation production and manufacturing. As a
prerequisite for global harmonization, WHO has issued
specific guidelines for assessing the safety, efficacy, and
quality of herbal medicines. As a result, a polyherbal
syrup was created by combining dried powder decoctions
of various herbs. The current study includes the
standardization of raw materials for their identity,
quality, and development of polyherbal syrup, as well as
the standardisation of the produced formulation and
accelerated stability studies.

IDENTIFICATION, EVALUATION

STANDARDIZATION OF CRUDE DRUGS
In recent era, there has been great demand for plant
derived products in developed countries. These products
are increasingly being sought out as medicinal products,
nutraceuticals, and cosmetics. There are around 6000
herbal manufacturers in India. Ayurvedic medications
are manufactured in about 4000 units. World Health
Organization (WHQO) provide guidelines for the herbal
standardization and analysis of herbs. WHO Guidelines
for Herbal Drug Standardization and -Evaluation The

AND
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WHO guidelines for herbal drugs can be summarized as

follows:

1. Identity of the drug: Botanical evaluation- sensory
characters, foreign organic matter, microscopical,
histological, histochemical evaluation, quantitative
measurements etc.

2. Physicochemical character of the drug: Physical and
chemical identity, Chromatographic fingerprints, ash
values, extractive values, moisture content, volatile
oil and alkaloidal tests, quantitative estimation
techniques, and so on.

3. Pharmacological parameters, biological activity
profiles, bitterness values, hemolytic index,
astringency, swelling factor, foaming index etc.

4. Toxicity details: - pesticide residues, heavy metals,
microbial contamination like total viable count,
pathogens like E. coli, Salmonalla, P.aeroginosa, S.
aureus, Enterobacteria etc.

5. Microbial contamination.

6. Radioactive contamination.!”)

Herbal Drugs: The herbal drugs define as whole or
plants parts, algae, fungi in unprocessed state usually in
dried form but sometimes fresh. Because of the ever-
increasing use of plant-based medicines and the rapid
growth of the global market for these products, the safety
and quality of medicinal plant materials and final herbal
medicines has become a major issue for the public health
establishment.®! There is significant diversity in the
quality management of such materials and products,
which has an influence on population health as
contaminants in herbal medicines may represent
preventable dangers It has implications for consumers, as
well as international trade.!®)

The International Conference of Drug Regulatory
Authorities (ICDRA) and the National Centres
participating in the WHO Drug Monitoring Programme
asked WHO to develop and continuously revise technical
guiding principles on quality, safety, and efficacy of
herbal medicines in order to reduce the risk of adverse
events caused by precarious and low-quality herbal
medicines. The process of standardisation is concerned
with the physicochemical analysis of crude medication,
completed product safety, effectiveness, and consistency
evaluation, safety and risk qualifications based on
experience, consumer product information stipulation,
and product endorsement.™%

Because polyherbal formulations combine more than one
herb to provide the ideal therapeutic effect, evaluation is
critical for maintaining the quality and safety of the
product. It decreases batch-to-batch variation and assures
the efficacy, safety, quality, and sufficiency of
polyherbal formulations. This is accomplished by
limiting the intrinsic divergence of natural product
composition through the application of quality assurance
practises to agricultural manufacturing procedures should
take into contemplation each and every one phase that
adds to «the “quality” of the herbal drugs, specifically
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accurate identity of the sample, organoleptic assessment,
pharmacogenetic study, volatile matter, quantitative
analysis, phytochemical evaluation test for the presence

The various parameters for identification, evaluation and standardization.

European Journal of Biomedical and Pharmaceutical Sciences

of xenobiotics, microbial load testing, toxicity study and
biological activity.*!

[7.12]

Sr.No. | Methods

Evaluation Parameters

A. Parts of plants collect like leaf, flower, root, stolen
B. Regional status

1. Authentication C. Family
D. Biological source
E. Chemical constituents

Marphology or Organoleptic
evaluation

A. Odour
B. Taste

C. Size

D. Shape

E. Special feature

3. Microscopy evaluation

. Leaf content

. Trichomes

. Stomata

. Quantitative microscopy

4, Chemical evaluation

. Chemical test
. Chemical assay
. Phytochemical screening

WP>OW>oOwW>

5. Physical evaluation

. Moisture content

. Viscosity

C. Melting point

D. Solubility

E. Optical rotation

F. Refractive index
G. Ash value

H. Extractive value

l. Volatile oil content
J. Foreign matter etc.

6. Biological evaluation

A. Microbial contamination
B. Pesticides contamination
C. Pharmacological activity of drugs

EXTRACTION TECHNIQUES

Maceration, digestion, percolation, infusion, decoction,
hot continuous extraction (Soxhlet), counter current
extraction, aqueous-alcoholic extraction by fermentation,
supercritical ~ fluid  extraction, microwave-assisted
extraction, ultrasound extraction (sonication), and
distillation  techniques (steam distillation, water
distillation, phytonic extraction) are all examples of
medicinal plant extraction techniques (with hydro
fluorocarbon solvents). Hydro water and steam
distillation), hydrolytic maceration followed by
distillation, expression, and effleurage (cold fat
extraction) are all options for aromatic plants. Headspace
trapping, solid phase micro extraction, protoplast
extraction, and micro distillation are some of the most
recent aromatic plant extraction technologies.™

1. Plant tissue homogenization: Researchers have
employed homogenization of plant tissue in a
solvent extensively. Fresh plant components are
ground to fine powder in a blender, then mixed with
a specific amount of solvent and shakenrrapidly for
5 to 10 minutes or after 24 hours, the extract is
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filtered after that.. To evaluate the concentration, the
filtrate can be dried under decreased pressure and
redissolved in the solvent. However, other
researchers centrifuged the filtrate to clarify the
extract.™

2. Serial exhaustive extraction: Another popular
extraction approach comprises sequential extraction
with changing polarity solvents to assure that a wide
polarity range of components can be extracted, from
a non-polar (hexane) to a more polar (methanol).
Some researchers use an organic solvent to do
soxhlet extraction of dried plant material. This
approach is not suitable for thermolabile chemicals
because rolonged heating may  cause
degradation.™

3. Soxhlet extraction: When the target molecule has a
low solubility in a solvent in which the impurity is
insoluble, soxhlet extraction is required. If the
desired component has a high solubility in a solvent,
it can be separated from the insoluble substance
using simple filtration. The advantage of this
approach|is-that instead of passing multiple batches
of 'warm.selvent through the sample, only one batch
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is recycled. This approach is not suitable for
thermolabile chemicals since prolonged heating can
cause degradation.™

4. Maceration: In maceration (for fluid extract), whole
or grinded plant-drugs are held in contact with the
solvent in a tight-fitting container for a set period of
time, with regular agitation, until all soluble
materials is dissolved. This approach is most
effective  when dealing with  thermolabile
pharmaceuticals.*®

5. Decoction: This method is used for the extraction of
the water soluble and heat stable constituents. This
process involves boiling a crude medication in water
for 15 minutes, chilling, filtering, and pouring
enough cold water through it to generate the
required volume.[*”!

6. Infusion: It is a dilute solution of the crude
medications' readily soluble components. Fresh
infusions are made by macerating materials in cold
or hot water for a small time period.!*")

7. Digestion: This is a type of maceration in which the
maceration extraction process is heated gently.
When a relatively raised temperature is not
undesirable and the menstrual solvent efficiency is
increased, it is employed.™”

8. Percolation: In the production of tinctures and fluid
extracts, this is the method most commonly used to
extract active substances. In most cases, a percolator
(a thin, cone-shaped jar with openings on both ends)
is utilised. The solid materials are soaked with an
adequate amount of the prescribed menstruum and
let to stand for around 4 hours in a tightly sealed
container, following which the mass is compressed
and the percolator's lid is closed. A shallow layer of
menstruum is poured above the mass, and the
combination is macerated for 24 hours in a closed
percolator. The percolator's outlet is then opened,
allows the inside liquid to gradually drop out. As
required, menstruum is added more and more till it
percolate reaches approximately three-quarters of
the finished product's volume. After pressing the
marc, the liquid is poured into the percolate. The
required amount of menstruum is added, and the
mixed liquid is purified by filtration or standing
followed by decanting.!*®

9. Sonication: Frequency of ultrasound waves ranging
from 20 to 2000 kHz are used in the technique,
which enhances the permeability of cell walls and
causes cavitation. Although the method is effective
in particular situations, such as rauwolfia root
extraction, its use on a broad scale is limited due to
the increased costs. One downside of the process is
the known but rare adverse effect of ultrasonic
energy (more than 20 kHz) on the active ingredients
of medicinal plants, resulting in the production of
free radicals and, as a result, unwanted alterations in
the drug molecules.®
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PHYTOCHEMICAL ANALYSIS

Phytochemical examination as per the standard
methods:***°!
Sr.No. | Phytoconstituent | Test
Mayer’s test
1 Alkaloids Dragendorff’s test

Wagner’s test
Hager’s test
Legal’s test
Keller-killiani’s test
Borntrager’s test
Molisch’s test
Fehling’s test
Benedict’s test
Ferric chloride test
Gelatin test

Lead acetate test
Liebermann-burchard’s
5. Phytosterols test

Salkowski’s test
Fehling’s test

2. Glycosides

3. Carbohydrates

4, Tannins

6. Reducing sugars Benediol’s test

Ferric chloride test
. Shinoda test

[ Flavonoids Alkaline reagent test
Lead acetate test

8. Saponins Foam test

9 Proteins and Biuret test

' amino acids Ninhydrin test

EVALUATION PARAMETRS

1. Colour

The syrup's colour is examined directly with our naked
eye_[zo,zu

2. Odour
Individually, Sml of final syrup was smelled, and the
odour was identified.2°?!

3. Taste
To determine the taste, a pinch of the final syrup was
placed on the tongue's taste bud.!

4. Determination of pH

Take 10ml of final syrup in the volumetric flask and fill
up the volume upto 100ml with distilled water. A digital
pH meter was used to measure the pH.[?-??

5. Determination of viscosity

The viscosity of syrup can be measured using an ostwald
viscometer. First, carefully clean the ostwald viscometer
with warm chromic acid or acetone. Fill the water up to
the mark "G" in the dry viscometer and place the
viscometer vertically on a suitable platform. Take note of
the time it takes for water to flow from mark A to mark
B. Repeat the filling operation at least three times and
record the time to acquire reliable readings. Now rinse
the viscometer and fill.it with test liquid (syup) till mark
A, then calculate the time it takes for the liquid to flow to
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mark B. A specific gravity bottle can be used to
determine density.*%?

Formula for viscosity

Density of test liquid x Time required to flow test liquid x Viscosity of water
Viscosity =

Density of water x time required to flow water

6. Determination of density

The density of syrup can be calculated using the specific
gravity of the bottle. Use chromic acid or nitric acid to
thoroughly clean the specific gravity bottle. Rinse the
bottle two to three times with distilled water. Take note
of the weight of the empty dry bottle with the capillary
tube stopper (wl). Fill the bottle with unknown liquid,
close it, and wipe the excess liquid out of the bottle with
unknown liquid in analytical balance (w2). Finally,
compute the weight in grammes of an unknown liquid
(W3).[23]

Formula for density:
Weight of liquid under test
Density of liquid under test (syrup) =

Volume of liquid under test
=w3/v

7. Determination of specific gravity

After cleaning with chromic acid or nitric acid, rinse the
bottle with filtered water two to three times. If necessary,
rinse and dry the bottle. Take the weight of an empty dry
bottle with a capillary tube stopper (wl). Fill the bottle
with distilled water, screw on the stopper, and wipe away
any surplus liquid from the outside of the tube. And,
using an analytical balance, weigh the bottle with
distilled water (w2). After emptying and drying, repeat
the procedure by replacing water with the liquid under
test (syrup). Weigh the container with the stopper and the
liquid under test on an analytical balance (w3).1*

Formula for specific gravity
Weight of liquid under test
Specific gravity of liquid =
under test (syrup)
= w3/w2.

Weight of water.

ADVANTAGES OF HERBAL SYRUP

1. Production costs are low.

2. With chronic conditions, it is effective.

3. Various options are available.

4. They could have less negative side effects.

5. It's simple to adapt the dose to the weight of the
child.

6. There is no need for nursing.

7. They are usually harmless.

8. Herbs can be found almost anywhere.

9. As a syurp is sweet in flavour, it's good patient

complimac, especially for paediatric patients.

10. Because of the high osmotic pressure, it acts as a
preservative by inhibiting the growth of bacteria,
fungi, and mould.

DISADVANTAGES OF HERBAL SYRUP
1. There are no dosing instructions,
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Wild herbs provide a risk of poisoning.

3. Solid sedimentation occasionally results in the
formation of a foot.

4. It is impossible to attain dose precision unless the
syrup is packaged in unit doses.

5. If preservation is not added in the correct proportion,
microbiological contamination can occur.

6. An additional drawback of herbal medication is the

risk of self-dosing of herbs, which is very rare.

CONCLUSION

In today's world, herbal products are a symbol of safety,
as contrast to synthetic pharmaceuticals, which are
considered unsafe to both humans and the environment.
Herbs have been valued for decades for their medicinal,
flavouring, and aromatic properties. When designing a
herbal medication formulation, it is essential to have a
complete knowledge of the drug's organoleptic
properties, phytoconstituents, pharmacological action,
and standardisation in relation to numerous parameters
using various approaches.

Monographs, which are compiled in standard books such
as the Indian Pharmacopoeia, Ayurvedic Pharmacopoeia
of India, Wealth of India, and Ayurvedic Formulary,
provide all the details for the various tests to be
performed in order to determine the conformity of the
crude or formulated herbal drug with the standards
established. The involved governing authorities, such as
CDSCO and the US-FDA, have established numerous
rules on the standards of herbal pharmaceuticals, as well
as standard testing techniques to determine the drug's
conformity with prescribed standards.

The herbal syrup is a sweet, viscous, concentrated, or a
nearly saturated aqueous solution of sucrose-containing
66.7% wi/w of sugar (USP contains 64.74%w/v of sugar)
having a specific gravity of 1.31. Syrups should be kept
in a cool, dark place, in a well-dried, filled, and well-
stoppered bottle. They are kept at a temperature of no
more than 25°C. A bottle should be filled, tightly closed,
and kept dry. Syrups are self-preservatives. Preservatives
such as methylparaben, sodium benzoate, benzoic acid,
glycerin, and others are used to prevent bacteria and
mould growth.

The world of herbal medications is vast and there is still
much to learn about them. It’s time to spread awareness
about them all across the world.
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1. INTRODUCTION

Epilepsy a chronic disorder of heterogeneous symptoms characterized by recurrent seizures,
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of cerebral brain.! It is the second most common chronic neurological condition observed
in worldwide.[ Seizures that can happens spontaneously and repeatedly are knows as
outward signs of epilepsy.®! Epileptic seizures are characterized by increasing excitability in
brain structures (such as within the cortex and subcortical area).

Approximately 1 % of to the world population has epilepsy!”® The therapeutic objectives of
the treatment of epilepsy is complete seizures control without excessive side effect.
Uncontrolled epilepsy can result neuropsychiatric and social impairment, lower quality of life
and higher risk of death.” Many of the existent ACD produce a host of undesirable side
effects including teratogenesis, drowsiness, mental dullness, nausea, ataxia, hematologic
changes, hirsutism, weight gain. For these reasons, new ACD are needed to improve seizure

control and reduce the side-effect profile (Gasior et al., 1997).[1%14

The history of hypertension appears to be an independent risk factor for new onset
unprovoked seizures.!*? Overwhelming evidence indicate that calcium ions plays an essential
role in the pathophysiology of epilepsy. During seizures one can observe a decrease in
extracellular calcium concentration prior to onset of seizures activity followed by increase in
the intracellular calcium concentration. An important characteristics all CCBs is their ability
to inhibit the inward flow of calcium™! CCBs have several advantages over the existing
antiepileptic drugs,such as no effect on hepatic microsomal enzymes ,devoid sedation and
wide therapeutic range.™

Some conventional antiepileptic drugs induced oxidative stress which limit their clinical
condition. Ferulic acid is phenolic phytochemical with antioxidant and neuroprotective
properties that prompted to evaluate its therapeutic potential in epilepsy. Which is usually

associated with oxidative stress.*®

2. MATERIALS AND METHODS

2.1 Animals

Swiss Albino mice of body weight 20-30 g were procured from Animal House of Yashoda
Technical Campus, Faculty of Pharmacy, satara (Dist-satara) and fed with commercial pellet
diet (Hindustan Lever Kolkata, India) and water ad libitum were used in this study. All
procedures described were reviewed and approved by the IAEC, Yashoda Technical Campus

faculty of Pharmacy, Satara. Dist.— Satara (Maharashatra)
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2.2 Drugs and Chemicals

P C Chem provided Picrotoxin and pentylenetetrazole drug, Diazepam (valium tablet) was
purchased from Abbott healthcare Pvt, Ltd and Verapamil (Calaptin) was purchased from
Abbott Healthcare Pvt, Ltd, Sakshi corporation navi Mumbai provided ferulic acid.

2.3 Inclusion criteria
A majority of mice showed tonic clonic seizure, clonic seizure, myoclonic twitches, hind limb
extentions & recovery. Only those rats. showing the convulsive responses were used for

experiment.

2.4 Animal care

Swiss albino mice (18-22 g) were selected. Animals were housed under an alternative 12 h
light/dark cycle in polypropylene cages with softwood granulate bedding. Three animals were
housed in a single cage. Pelleted food and water were made available ad libitum. Animals
used in these studies were maintained in facilities fully accredited by the CPCSEA and all
experiments were performed under protocols approved by the Institutional Animal Ethics
Committee (YSPM/YTC/Pharma /2021-2022/1AEC/003)

2.5 Induction of convulsion by picrotoxin

Picrotoxin (10mg/kg) was administrated and the animals were observed until occurrence of
extension -flexion of forelimb and hind limb with falling on back sometimes with spasm of
neck muscles (clonic tonic seizures). Latency period of seizure and number of convulsed/ all

number of animals in each group were recorded.

2.6 Induction of convulsions by pentylenetetrazole

Pentylenetetrazole (PTZ) —induced seizures in mice is an accepted in-vivo model for the
screening of antiepileptic drugs. Seizures are induced by the administration of 80 mg/kg, i.p
PTZ and the mice are then observed for a 120 minute period. Mice were administered drugs
for days and on experimental day, PTZ 80mg/kg was injected intraperitoneally to mice 45min
after vehicles or drugs and 30 min after the standard drug. Immediately after PTZ

administration mice were observed.
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2.7 Experimental groups

Anticonvulsant studies

2.7.1 Picrotoxin induced convulsion

In toxicant control (n=6 ), mice were injected with picrotoxin (10mg/kg), Standard group
(n=6) mice were injected with Diazepam(4mg/kg) ,Test | -received picrotoxin(10mg/kg
), Test 11- received standard diazepam(4mg/kg),Test group Ill-received verapamil (20mg/kg)
intraperitoneally; Test group IV- received Ferulic acid (75mg/kg) intraperitoneally, Test
group V-received verapamil + Diazepam (20mg/kg+ 2mg/kg), Test group VI- received
ferulic acid +Diazepam (75mg/kg+2mg/kg).Thirty minutes after pretreatment,10mg/kg of
picrotoxin was administered to each mice. They were then observed for tonic hind limb

seizures for 30 min period.

2.7.2 Pentylenetetrazole induced convulsion

Animal were divided into VI groups, (n=6 mice of either sex in one group). Group | received
pentylenetetrazole (80mg/kg ),group Il was allotted for Diazepam (4mg/kg) and Group IlI
received verapamil (20mg/kg) intraperitoneally; Group V- received Ferulic acid (75mg/kg)
intraperitoneally, Group V-received verapamil + Diazepam (20mg/kg+ 2mg/kg), Group VI-
received ferulic acid +Diazepam (75mg/kg+2mg/kg). mice were administered drugs for seven
days and on experimental day, PTZ 80mg/kg was injected intraperitoneally to mice 45min
after vehicles or drugs and 30 min after the standard drug. Immediately after PTZ
administration mice were observed for (1) onset of convulsions, (2)incidence (number of

mice showing convulsions and (3) mortality for the duration of 30 minutes.

2.7.3 Statistical analysis

The data obtained by the various parameters was statistically evaluated by one way analysis
of variance (ANOVA) followed by Dunneet’s multiple Comparison Test by Graph pad prism
software (GraphPad software inc.., Version 5.0.0). The mean values = SEM were calculated

for each parameter. Level of significances was kept at p< 0.05.

3. RESULTS

In Pentylenetetrazole induced convulsions the parameters like onset of convulsions, duration
of convulsions and percentage protection were recorded and result obtained in different
groups represented in table No 1.

As seen in table No 1, group/1l (diazepam) showed complete abolition of convulsions, highly
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significant decrease in duration of convulsions, increase in seizure protection.

In group V (verapamil + diazepam) and group VI (ferulic acid + diazepam) showed
significant delay onset of convulsions and reduced duration of convulsions and decreased

mortality percentage when compared to normal control group (p < 0.05)

Table no. 1: Effect of Verapamil and Ferulic acid alone and its combination with

diazepam on pentylenetetrazole induced convulsions.

Experimental Onset of Duration of No of Percentage
ropu Dose convulsions | convulsions | Animals | protection

group (min) (min) survived (%0)

Group | . 0

Toxicant (PTZ ) 80 mg/kgi.P | 1.08+0.10 3.10+0.23 0/6 0%

Group 11

Standard 4mg/kg i.p - - 6/6 100%

( Diazepam )

Group Il , 0

(Verapamil ) 20mg/kg i.p 2.1040.1 5.20+0.26 4/6 66%

Group IV , 0

(Ferulic acid) 75mg/kgi.p | 1.20+0.10 | 13.10+1.10 216 33%

Group V

(Diazepam 229//::9}’20 2.68£0.20 | 6.10+0.32 6/6 100%

+verapamil ) gKg1p

Group VI

(Diazepam ZQQ//L‘QTB 210+016 | 7.18+0.31 | 6/6 100%

+ferulic acid) gkglp

All Values expressed as mean + SEM; n=6 mice in each group, by one -way ANOVA

followed by Dunneet’s Multiple Comparison Test (Compared with toxical control) p<0.05.

In Picrotoxin induced convulsions the parameters like onset of convulsions, duration of
convulsions and percentage protection were recorded and result obtained in different groups

represented in table No 2.

As seen in table No 2, Group Il (diazepam) showed complete abolition of convulsions, highly

significant decrease in duration of convulsions, increase in seizure protection.

In group V (verapamil + diazepam) and group VI (Ferulic acid + diazepam) showed
significant delay onset of convulsions and reduced duration of convulsions and decrease

mortality percentage when compared to normal control group (p < 0.05).
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Table no. 2: Effect of Verapamil and Ferulic acid Alone and Its combination with

diazepam on picrotoxin induced convulsions.

. Onset of | Duration of No of

Experimental . . . Percentage
Dose convulsions | convulsions | animals :

group - - : protection

(min) (min) survived

Group |

Toxicant 10mg/kgi.p | 2.07+£0.10 10.5 +0.88 0/6 0%

(Picrotoxin)

Group 11

Standard 4mg/kg i.p - - 6/6 100%

(Diazepam )

Group I , 0

(Verapamil ) 20mg/kgi.p | 12.35+1.10 | 11.05+0.78 3/6 50%

Group IV , 0

(Ferulic acid) 75mg/kgi.p | 18.17£1.50 | 13.73+1.01 0/6 0%

Group V

(Diazepam 25?9//1597 0.10+0.48 | 8.15+042 |  6/6 100%

+verapamil gkg1p

Group VI

(Diazepam 7539//&9? 10.0740.54 | 9.34+0.31 6/6 100%

+ferulic acid) gkg1p

All Values expressed as mean £ SEM; n=6 mice in each group, by one -way ANOVA

followed by Dunneet’s Multiple Comparison Test (Compared with toxical control) p<0.05.

a_

TSI Ty
B0nsetofacon W Duradon

Fig. no. 1: Effect of Verapamil and Ferulic acid Alone and Its combination with

diazepam on pentylenetetrazole induced convulsions.
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Fig. no. 2: Effect of Verapamil and Ferulic acid Alone and Its combination with

diazepam on picrotoxin induced convulsions.

4. DISCUSSION

Epilepsy is characterized by spontaneous recurrent seizures in which electrical activity in
particular brain regions becomes over-excitable. Epilepsy is managed mainly with drugs;
however, antiepileptic drugs currently in use neither provides a cure nor prevent relapse and
are associated with many side effects such as fatigue, allergies, sedation, blood dyscrasias and
teratogenesis, changes in mood and memory problems As a result of this, development of
new, affordable and accessible pharmacological agents that can overcome these limitations

has become a major goal in epilepsy research.[*®!

PTZ may be exerting convulsant effect by inhibiting the activity of GABA receptors. GABA
is a major inhibitory neurotransmitter in the brain and the inhibition of its neurotransmission

promotes seizures.™*”!

Antioxidant play an important role in anti seizure activity, it should be reduced the oxidative
stress in epilepsy. Epilepsy is one of the most common neurological disorders. However, the
Patho physiological mechanisms of epilepsy are not yet fully understood. Recent years have
focused on the role of oxidative stress in seizures. There is emerging evidence that focuses on
the role of oxidative stress and mitochondrial dysfunction both as a consequence and a cause
of epileptic seizure. Experimental seizures are known to be associated with a massive release

of reactive oxygen species.!*®

Ferulic acid [(E)-3-(4 hydroxy-3-methoxy-phenyl)prop-2-enoic acid) is an active phenolic

constituent of many plant species, which has shown a wide range of pharmacological
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properties including the effects against the inflammation, oxidative stress, cancer,
hepatotoxicity, diabetes, thrombosis. Moreover, isopentyl ferulate (an ester derivative of

ferulic acid) has shown. anticonvulsant effect in mice.™*

During seizures one can observe a decrease in the extracellular calcium concentrations prior
to onset of seizure activity followed by an increase in the intracellular calcium
concentrations. An important characteristic of all CCBs is their ability to inhibit the inward
flow of calcium ions. CCBs depress the epileptic depolarization of neurons has shown the
presence of specific binding sites of CCBs that enable them to cross the blood brain barrier.
This gives important evidence for the presence of central effects of CCB.!2?!]

In our investigation, verapamil and ferulic acid in combination with diazepam was evaluated
in behavioral study that gives good indication of protection and reduced latency of
convulsions induced by pentylenetetrazole and picrotoxin. Verapamil and ferulic acid alone
shows anticonvulsant effect also but verapamil and ferulic acid in combination with diazepam
shows more significant effect than alone drugs treatment. Verapamil and ferulic acid

potentiated antiepileptic effects of diazepam.

5. CONCLUSION
It was concluded that verapamil alone at the dose 75mg/kg i.p could significantly delayed
onset of convulsion and increased percentage protection of animals from death. Ferulic acid

did not possess anticonvulsant activity.

Diazepam at the dose 4mg/kg significantly abolish onset of convulsion and duration of

convulsion at compare to toxicant control animals.

Verapamil and ferulic acid potentiated the antiepileptic effect of diazepam. Dose of diazepam
can be reduced in epileptic patient receiving verapamil and ferulic acid. However it need

further confirmation to establish clinical utility of verapamil and ferulic acid.
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infarction (MI) in rats. Materials and Methods: Rats were divided randomly into seven
groups (6 rats each); Group I-Normal control; Group II-Toxicant control (adrenaline treated
group); Group lll-rats were pre-treated with propranolol (10 mg/kg p.o) for 10 days (from
day 12 to day 21); Group IV-rats were pre-treated with heparin (500 units/kg) for 2 days (on
20™ and 21™ day); Group V-rats were pretreated with vitamin C (40 mg/kg i.p) for 21 days;
Group Vl-rats were pretreated with vitamin C ( 40 mg/kg ) and propranolol (5 mg/kg) for 21
days and from 12 to 21 days respectively; Group VIl-rats were pretreated with vitamin C (40
mg/kg) and heparin (250 units/kg) for 21 days and on 20" -21" day respectively. The rat
model of myocardial infarction was produced by injecting adrenaline (2 mg/kg b.w.)
subcutaneously into all animals (except the control) twice at a 24-hour interval on days 20™
and 21" day of the experiment. The cardiac markers tests were done at the conclusion of the
trial. Results: Treatment with Adrenaline showed significantly increased in biochemical
parameters (CK-MB, LDH, SGOT, Troponin-I). Prior treatment with propranolol, heparin,

vitamin C and its combination with-low doses of propranolal and-heparin showed significant
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alteration in these parameters. Conclusion: The results of present study highlights that
propranolol, heparin and vitamin C when given alone showed cardioprotection but
combination of vitamin C with Propranolol and Heparin with low doses has showed better
cardioprotection based on the alterations of cardiac biomarkers.

KEYWORDS: Myocardial infarction, Adrenaline, Oxidative stress, Inflammation,
Propranolol, Heparin, Vitamin C, Cardiac biomarkers.

1. INTRODUCTION

Cardiovascular Diseases CVDs, often known as silent killers, are the largest cause of disease
burden and mortality around the world. Annual CVD deaths in India are expected to increase
from 2.26 million in 1990 to 4.77 million in 2020, accounting for 29 percent of all deaths
worldwide (17.9 million deaths), and by 2030, more than 23.3 million people would die from
CVDs (WHO).™! Coronary heart disease, cerebrovascular disease, congestive heart failure,
and other heart and blood vessel illnesses are all classified as CVDs. Heart attacks account

for more than four out of every five CVD deaths.

Myocardial infarction, often known as a heart attack, is a life-threatening disorder in which
blood flow to the heart's coronary artery slows or ceases, causing damage to the heart muscle.
It is the irreversible destruction of heart muscle caused by a lack of oxygen for an extended
period of time. As a result, there is a mismatch between coronary blood supply and
myocardial demand. It's linked to an inflammatory response and a change in the extracellular
matrix as a result of free radical release.””! Prolonged MI causes ischemia and cardiac cell
death.”! It has been well characterized that oxidative stress and inflammation are the main
pathophysiological process involved in Myocardial Infarction.” The severity of cardiac
lesions can be influenced by the inflammatory process. Anti-inflammatory medications may
help to minimise the size of ischemic lesions in myocardial ischemia. Antioxidant therapy
can also have cardioprotective effects by lowering oxidative stress during myocardial
ischemia and reperfusion damage. The enzymes most widely used in the detection of MI are
Troponin I, Creatine kinase-MB(CK-MB), Lactate dehydrogenase(LDH)."!

Adrenaline, also-known as epinephrine, is a stress hormone produced by the adrenal glands
and released into the bloodstream. It is a component of the "fight or flight" reaction.
Catecholamine is a naturally occurring substance. It also has medicinal uses in the treatment
of cardiac arrest, allergic responses, and asthma, among other-things. However, at doses
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beyond physiological levels, it has been shown to increase the generation of reactive oxygen
species (ROS) and tissue damage caused by reactive nitrogen species (RNS). Adrenaline-
induced MI in rats is regarded as a reliable experimental model for studying medication
cardioprotective effects. Adrenaline has been discovered to cause MI by promoting lipid

peroxidation, which causes cellular antioxidants to be depleted.™

Vitamin C is a water-soluble antioxidant and cofactor for enzymes in both plants and
animals.[”) It is a potent antioxidant that helps the body's natural defences against oxidative
stress mediated by reactive oxygen species (ROS) by shielding cells from free radicals, which
are damaging chemicals. Consuming extra vitamin C raises your blood antioxidant level,
which aids the body's natural defences in fighting inflammation, according to studies.®
Futhermore, vitamin C intake from food or suppliments can increase the bioavailability of

iron by improving the absorption of the non-heme iron.

Propranolol is a nonselective beta-adrenoreceptor antagonist. It has a number of
pharmacological properties that may be useful in MI and support its usage. It exerts its
response by competitively blocking beta-1 and beta-2 adrenergic stimulation in the heart,
which is typically induced by adrenaline.””! It exerts its effects primarily by blocking the
action of the endogenous catecholamines, epinephrine and norepinephrine.!*? antagonizes the
action and relieve stress on the muscle. It has the property to decrease the workload of heart

by slowing the heart rate and force of contraction and also decrease the demand of oxygen.

Heparin is an anticoagulant which is known as blood thinner, a chemical substance that
prevent or reduce coagulation of blood prolonging the clotting time. It interacts with the
naturally occuring plasma protein, Antithrombin I, to induce conformational change. It
inhibit Factor Xa and thrombin (Factor Il a). It also prevent the formation of a stable fibrin
clot by inhibiting the activation of the fibrin stabilizing factor.*” It blocks the activity of
coagulation factor and is used for reinfarction and thromboembolism and can lead to
reduction in dead.

In this study, we assess the cardioprotective effects of propranolol, heparin, vitamin C and its
combination with low doses of propranolol and heparin in rats with adrenaline-induced
myocardial infarction. Since propranolol and heparin are used to treat Ml, but the study of
low doses of these drugs has not been made and if this drugs are combined with antioxidant
then enhancement in immune system will take place and-can show advanced effect which can
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enhance immune system and improve its function. This research also sheds light on how

metabolic changes affect therapy efficacy.

2. MATERIALS AND METHODS

2.1. Experimental animals

The experiments were conducted according to ethical guidelines as approved, Wistar Albino
rats were used in the present study. These rats were procured from registered breeder and was
acquainted in the quarantine area for one week. After acquaintation, animals were transferred
to the standard laboratory conditions of 22 + 2°C temperature, 50 £ 15% of relative humidity,
12 hr dark/12 hr light cycle and the animals received free access to pellet diet & water
provided ad libitum. The study protocol was presented to the IAEC and was approved.

2.2. Drugs and Chemicals

Adrenaline was purchased from Aqua fine injecta pvt. Itd. pune, Propranolol and vitamin C
were purchased from Sigma-Aldrich Chemical Co. (st. Louis, USA), Heparin from Pfizer
Labs division of Pfizer Inc NY, NY 10017, CK-MB, LDH, SGOT and Troponin Kits was
purchased from Meril Diagnostics Pvt. Ltd, Gujarat, India.

2.3. Induction of experimental Ml
Adrenaline (2 mg/kg body weight) was subcutaneously injected into all groups of rats except
normal control group for 2 consecutive days at an interval of 24 h to induce experimental

myocardial infarction.

2.4. Experimental protocol
A total of 42 wistar albino rats were used for this study. After acclimatization, they were

randomly divided into seven groups, consisting of six rats per group.

2.4.1. Group I (Normal control)

Served as untreated normal control rats and received distilled water (1 ml p.o).

2.4.2. Group Il (Toxicant control)
Animals received Adrenaline (2 mg/kg body weight s.c) on 20" and 21" day.

2.4.3. Group Il (Propranolol + Adrenaline)
Animals received Propranolol (10mg /kg body weight p.o) for 10 days (from 12 to 21 days)
and challenged with adrenaline (2 mg/kg;.s.c) on 20" and 21" day-

www.wipr.net | Vol 11, Issue 12,2022/ | 1SO 90812045 Certified Journal | 1709



Patil et al. World Journal of Pharmaceutical Research

2.4.4. Group IV (Heparin + Adrenaline)
Animals received heparin (500 units/kg body weight s.c) on 20" and 21™ day and challenged
with adrenaline (2 mg/kg, s.c) on 20" and 21" day.

2.4.5. Group V (Vitamin C + Adrenaline)
Animals received vitamin C (40 mg/kg body weight i.p) for 21 days from and challenged
with adrenaline (2 mg/kg, s.c) on 20" and 21" day.

2.4.6. Group VI (Vitamin C + Propranolol + Adrenaline)

Animals received vitamin C (40 mg/kg body weight i.p) for 21 days with Propranolol (5
mg/kg body weight p.o) for 10 days from 12" -21™ and challenged with adrenaline (2 mg/kg,
s.c) on 20" and 21™ day.

2.4.7. Group VII (Vitamin C + Heparin + Adrenaline)

Animals received vitamin C (40 mg/kg body weight i.p) for 21 days with heparin (250
units/kg body weight s.c) on 20" and 21" day and challenged with adrenaline (2 mg/kg, s.c)
on 20" and 21" day.

2.5. Biochemical estimation
The blood samples were taken from the retro-orbital plexus and centrifuged to separate them.
The serum of numerous experimental animals was collected and utilised to perform various

biochemical analyses.

The activities of serum creatine kinase-MB (CK-MB), lactate dehydrogenase (LDH), Serum
glutamic oxaloacetic Transaminase (SGOT) and Troponin-l were estimated using

commercially available kits as per instructions.

2.6. Statistical analysis

Data were expressed as mean + S.E.M (six rats per group). Groups of data were compared by
one-way analysis of variance (ANOVA) followed by Dunnett’s t-test. Values p <0.05 were
consider statistically significant. Statistical analysis was carried out using Graph Pad Prism
5.0 software (Graph Pad Software, San Diego, California, USA).
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3. RESULTS
3.1. Effects of Vitamin C and its combination with low doses of Propranolol and
Heparin against adrenaline induced M1 in rats

The effects of Propranolol, Heparin, Vitamin C and its combination with propranolol and
heparin on Cardiac biomarkers are seen in the table No:1. Rats treated with adrenaline
(Group I11) showed a significant increase in the level of serum LDH, CK-MB, SGOT and
Troponin-1 (Positive) as compared to the normal control (Group I). Pre-treatment with
propranolol (10 mg/kg), heparin (500 units/kg) and vitamin C (40 mg/kg) when given alone
reduced the elevated level of the cardiac markers induced by adrenaline. Prominent inhibition
effect on cardiac markers was observed when animals were treated by combination of

vitamin C with low dose of propranolol and heparin.

Table no. 1: Effects of vitamin C and its combination with low doses of propranolol and

heparin against adrenaline induced M1 in rats.

Groups CK-MB(IU/L) | LDH(U/L) SGOT(IU/L) | Troponin-I
Control 96.44+3.05 | 477.22+16.35 | 56.83+02.33 | Negative
Adrenaline 273.77412.09 | 749.55+33.13 | 219.444+07.33 | Positive
Propranolol + 1 1 3611033 | 649.41422.63 | 155.13+10.33 | Negative
Adrenaline

Heparin + 228.41+11.88 | 705.31+35.33 | 187.35+09.50 | Negative
Adrenaline

vitamin €+ | 55y 5541248 | 731.58+11.27 | 201.21+12.11 | Negative
Adrenaline

Vitamin C

+Propranolol | 129.12+05.33 | 537.13+16.33 | 126.57+06.33 | Negative
+ Adrenaline

Vitamin C

+Heparin + 162.514+8.33 | 613.24+25.13 | 141.294+10.48 | Negative
Adrenaline

Data are expressed as mean +S.E.M (n= 6 animals in each group). Statistical analysis are

carried out by one-way ANOVA followed by Dunnett’s t-test.
Significance difference from normal group at p < 0.05.

Significance difference from control (MI) group at p < 0.05.
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Fig. 1: Graphical representation of effects of Vitamin C and its combination with low

doses of propranolol and heparin against adrenaline induced MI in rats.

4. DISCUSSION

In 2021, myocardial infarctions were on the rise, and there was no age limit. This year,

young, healthy, fit persons with no medical history have suffered heart attacks, with some

cases even resulting in death, contributing to an increase in mortality. The pandemic of

COVID had also contributed in the increasing cases of heart attacks.

For a long time, myocardial cell protection and cell necrosis prevention have been therapeutic

targets. Because present treatments have a limited influence on survival and annual

expenditures, new therapeutics are needed to treat myocardial infarction.
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The purpose of this investigation was to evaluate the potential cardioprotective role of
propranolol, heparin, vitamin C and combination of vitamin C with low doses of propranolol

and heparin in adrenaline induced Ml in rats.

In this study, adrenaline was administered subcutaneously at a dose of 2 mg/kg for two days,
resulting in a significant increase in blood levels of cardiac enzymes CK-MB, LDH, SGOT,
and Troponin-l. This demonstrates that adrenaline injection causes myocardial injury and
cardiac enzyme leakage into the circulation. This can take place due to increased in lipid
peroxidation, inflammation or apoptosis.*? Due to lipid peroxidation oxidative stress
generates which can lead to the injury or damage to the cells which leads to the increase in
the cardiac biomarkers. Our results supports the hypothesis that adrenaline has got the ability

to produce free radicals and has caused myocardial infarctions.

Damage to the cell membranes, by production of large number of free radicals and ROS,
generation of lipid peroxides, and lowering of antioxidative defense lines are major outcomes
of M1l

Since, ROS is important in the pathogenesis of MI, antioxidants and their combinations in the

treatment of MI were the focus of research.

Pre-treatment with propranolol, heparin, vitamin C and its combination with low doses of
propranolol and heparin has been observed. It was found that the dugs shows cardioprotective

effects.

In recent years, long-term prevention of CVD is associated with consumption of fresh fruits,
vegetables or plants rich in antioxidant. As a result there has been considerable interest in

antioxidants.*

Vitamin C is a powerful dietary antioxidant. It is widely known vitamin in different kinds of
fruits and is available as a supplement.*® Antioxidants constitute the foremost defense
system that limits the toxicity associated with free radicals.!*® It act by reducing the reactive
oxygen species and leads in decrease in lipid peroxidation which is the main cause of
depilation of cellular antioxidant and which leads to damage of cells and inflammation which
leads to MI. Vitamin C act against it and showed mild effect by decreasing the levels of CK-

MB, LDH, SGOT and Troponin-i-helps in reducing the impact caused due to adrenaline.
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Propranolol antagonizes the effect of adrenaline by lowering heart rate™” and reducing the
lipid peroxidation as it decreases the demand for oxygen, it also relaxes the blood vessels and
improve blood flow with decrease in blood pressure therefore possesses the cardioprotective
effect.

As the blood gets clots, when the tissue gets damaged due to the generation of oxidative
stress the use of heparin helped in the anticoagulation process by inhibiting the enzymes due
to which the clots are reduced. It also attenuates the rate of rise in blood pressure and
prevents severe fibrinoid vascular lesions and thus shows cardioprotection.!*!

So, as the drugs showed positive effect there was need to see if the low doses of these drugs

shows some advanced effect if combined with the antioxidant.

In this study, when the low doses of propranolol and heparin was combined with vitamin C,
the combination with propranolol showed more advanced effect on oxidative stress which
lead to lipid peroxidation due to its strong antioxidant property due to which the level of
cardiac biomarkers were decreased as compared to that of the adrenaline treated animals

(Toxicant group).

Similarly, when it was combined with heparin it showed advanced cardioprotection and lead
to decreased inflammation, oxidative stress and blood clots which were observed by

alteration of parameters which were caused by adrenaline induced Ml in rats.

5. CONCLUSIONS

It can be concluded that propranolol, heparin and vitamin C when given alone improved
adrenaline induced abnormal changes in the biomarkers and showed cardioprotective effect
in rats after being exposed to adrenaline but the combined administration of vitamin C with
low dose of propranolol and heparin produce a potentiation effect and showed better results
possibly via reducing cardiac biomarkers associated with oxidative stress, inflammation, and
apoptosis. More research is needed to determine the exact molecular pathways involved in
the cardioprotective impact of medicines in Ml rats.
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g2z Background:- Nephrotoxicity is a global health challenge of vast

ﬁi\éi}ﬁi; ?mz i;%;?sztzz'ozz proportion around the world. Recent studies demonstrated the reno-

DOI: 10.20959/wjpr202212-25350 protective effects of two dipeptidyl peptidase-4 (DPP-4) inhibitors,
saxagliptin and linagliptin, against gentamycin-induced renal injury.

*Corresponding Author However, none of these studies investigated the combination of DPP 4
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to assess, for the first time, the potential reno-protective effect of DPP-

) 4 inhibitor and antioxidant. Objective:- This study aimed to
Yashoda Technical Campus

Wadhe. Satara. India. investigate the potential protective effect of DPP-4 inhibitor and

antioxidant on gentamycin-induced nephrotoxicity. Method:-
Nephrotoxicity was induced in the rats with Gentamycin (100mg/kg). All animals except
normal control were intraperitoneally administered with gentamycin at a dose of 100mg/kg
once daily for 10 days. Respective treatment were started from day 2" till day 14™ (2 weeks).
On the 15th day, blood samples were collected through retro-orbital plexus under anesthesia.
Serum was separated to measure creatinine, BUN, uric acid, proteins & MDA
(Malondialdehyde). Body weight were also recorded. Result:- Administration of
combination of DDP-4 inhibitor and antioxidant ameliorated gentamycin induced renal injury
and restored renal functional, oxidative, inflammatory, apoptotic & histopathological
changes. Coclusion:- These findings suggest that combination of DDP-4 inhibitor and
antioxidant treatment attenuate renal dysfunction and structural damage through the reduction

of oxidative stress, mitochondrial dysfuction and apoptosis in the kidney.
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1. INTRODUCTION

Nephrotoxicity can be defined as the adverse effect of substances on renal function.!**! These
substances can include molds and fungi, cancer therapeutics such as cisplatin, antibiotics such
as aminoglycosides, metals such as mercury, arsenic and lead, and drugs of abuse such as
cocaine.”® Due to relatively large blood flow (20 % of stroke volume) and the ability to
extract and concentrate hydrosoluble toxic molecules, the kidney is prone to drug induced
damage. The experimental data point to the fact that drug induced nephrotoxicity includes
multiple mechanisms that can be classified as vascular, glomerular and tubular. The kidney
damage is usually a consequence of tubular obsruction caused by cell swelling or debris
deposition.”*® Toxic substances can damage various cell types in kidney. The most studied
effect is necrosis of tubular epithelial cells.>® One indication of nephrotoxicity is a change in
renal function as assessed by the glomerular filtration rate (GFR), blood urea nitrogen

(BUN), serum creatinine (sCr), or urine output.?*!

Aminoglycoside antibiotics are commonly used for the treatment of severe gram negative
bacterial infections. Despite their beneficial effects, aminoglycosides have considerable
nephrotoxic side effects.”® The most widely used drug in this category is gentamycin.’®!
Nephrotoxicity remains the major side effect hindering the clinical use of the
aminoglycoside, gentamycin.l'% A small fraction of the administered dose preferentially
accumulates in the proximal tubules, inducing oxidative stress, apoptosis, necrosis of renal
cells and eventually acute renal injury and damage.[*** Therefore, many approaches were
adopted to mitigate the progression of the renal injury as once-a-day administration
regimen.[*®*! Neprotoxicity induced by GEN is a complex phenomenon characterised by an
increase in blood urea nitrogen (BUN) and serum creatinine (Cr) concentration, and severe

proximal renal tubular necrosis followed by deterioration and renal failure.[*>!

Incretins; glucose-dependent insulinotropic polypeptide (GIP) and glucagon-like peptide-1
(GLP-1), are gut hormones secreted from the intestinal cells in response to food intake. Once
reaching the circulation, they potentiate the glucose dependent insulin secretion from
pancreatic cells and inhibit glucagon secretion.'® The incretin effect is significantly

decreased in patients with type 2 diabetes (T2D) and contributes to impaired insulin secretion
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and chronic hyperglycemia. GLP-1 and GIP are rapidly inactivated by the dipeptidyl
peptidase-4 (DPP-4).[1314

Glutathione (GSH) is the most abundant nonprotein thiol and has many functions in vivo.
The major role of GSH is the maintenance of cellular redox balance. It plays a role as a
substrate of glutathione peroxidase, an antioxidative enzyme that scavenges various
peroxides.*® The physiological role of GSH as an antioxidant has been described and
substantiated in studies of numerous disorders reflecting the increased oxidation is a result of
abnormal GSH metabolism.[*"*® GSH is thought to be an important factor in cellular function
and defense against oxidative stress, such as radiation and drug resistance. Many reports have
demonstrated that GSH acts as an endogenous antioxidant.**?

However, there have been no prior studies demonstrating a protective effect of sitagliptin
(DPP-4 inhibitor) & GSH against the gentamycin induced nephrotoxicity. In this study, we
demonstrated for the first time that combination of sitagilptin and GSH suppresses oxidative

stress in vivo, and the impairment of renal function.

2. MATERIALS AND METHODS

2.1. Animals:- The study was approved by the Institutional ethics committee. 30 Wistar
Albino rats (200-250gm) were selected for present study. The animals were housed at
room temperature (22-28 °C) 12 hr dark and light cycle and given standard laboratory
feed and water ad - libitum. Experiments were conducted in strict accordance with
CPCSEA guidelines.

2.2. Drugs and Chemicals:- Gentamycin sulfate ampoules was obtained from Abbott
(Mumbai), Sitagliptin was purchased from Sun Pharmaceutical Industries Ltd.,
Glutathione were purchased from HK Vitals, Chloroform were purchased from

commercial vendors.

2.3. Experimental protocol:- Animals were divided into five groups, six animals each.
Control Group received 2 ml/kg/day vehicle orally. Toxicant Control Group received
gentamycin (100 mg/kg/day) intraperitoneally. Test | Group received sitagliptin (30
mg/kg/day) by oral gavage simultaneously with gentamycin. Test 1l Group received
glutathione (300 mg/kg/day) intraperitoneally with gentamycin. Test 111 Group received
combination of sitagliptin-(30 “mg/kg/day) and glutathione (300 mg/kg/day) with
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gentamycin. Treatment continued for 14 days. Respective treatment were started from
day 2" till day 14™ (2 weeks).

2.4. Sample collection:- On the 14th day, after the last gentamicin injection was applied,
rats were placed in individual metabolic cages. On 15" day blood samples were
collected through retro-orbital plexus under anaesthesia. Serum was separated to
measure creatinine, BUN, urea, uric acid, MDA.

2.5. Biochemical determination:- The determination of serum creatinine (CliniQuant-FSR,
Jaffe,s Method, Initial Rate, Creatinine assay kit), serum uric acid (CliniQuant-FSR,
Uricase — Tinder, End Point, Uric acid assay Kkit), blood urea and blood urea nitrogen
(CliniQuant-FSR, Urease — GLDH, Fixed Time, Urea (BUN) kit), MDA (abbexa MDA
ELISA Kit) was done as instructed by manufacturer.

2.6. Data Analysis and Statistics:- Data were expressed as means + SD. Statistical
significance was tested with the one-way analysis of variance (ANOVA) followed by
Bonferroni’s Test as a post hoc test using GraphPad Prism version 5.00. Probability <

0.05 was considered significant.

3. RESULTS

Effect of sitagliptin, glutathione & combination of both on body weight

After two weeks of treatment, rats showed significant change in body weight because of
inflammation of kidney. Final weight of rats in positive control group was significantly
higher than initial weight of rats as compared to control group, whereas test group I, 11 & I11

showed reduction in gain of weight of rats than that of toxicant control group.

Effect of sitagliptin, Glutathione & Combination of both on renal biomarkers (Blood Urea,
Blood Urea Nitrogen, Serum Creatinine, Serum Uric acid, MDA)

As shown in Table No. 1, Group Il (Toxicant control) were injected with gentamycin (100
mg/kg). It showed significantly elevated levels of urea, BUN, creatinine, uric acid, MDA as
compared to the control group.

Group 11 (Test 1) were treated with sitagiptin (30 mg/kg). It showed slightly reduction in the
elevated levels of urea, BUN, creatinine, uric acid & MDA as compared to toxicant control

group.
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Group IV (Test II) were treated with glutathione (300 mg/kg). It showed slightly readuction
in the elevated levels of urea, BUN, creatinine, uric acid & MDA as compared to toxicant

control group.

Group V (Test Ill) were treated with combination of sitagliptin (30 mg/kg) & glutathione
(300 mg/kg). It showed significant reduction in the elevated levels of urea, BUN, creatinine,
uric acid & MDA as compared to toxicant control group. There were no statistically

difference between Group I and Group IV.

Effect of sitagliptin, glutathione & combination of both on serum proteins
There is no significant difference in the levels of serum proteins (albumin, globulin) in all

gropus.

Table 1: Effect of the Test I, 11 & 11 group on body weight, Renal Biomarkers & Serum

protein.
Parameter Group | ((él'g?(lijcpayt Group 111 | Group IV | Group V
(Control) (Test 1) (Test 1) | (Test 1)
control)

Body Weight
Initial Body 227* + 234** + 238** + 231** +
Weight (gm) 223+086 | "4 0.49 0.32 0.56
Final Body Weight 256* + 250** + 249** + 246** +
(gm) 2340611 74 gy 0.72 0.65 0.69
Renal Biomarkers
Blood Urea 332+ 179.9* + 32.6** + 34.7** + 31.5*%* +
(mg/dl) 0.94 1.81 0.87 0.63 0.79
Blood Urea 155+ 84.01* 17.8** + 16.5** + 14.10** +
Nitrogen (mg/dl) 0.48 +1.08 0.37 0.55 0.61
Serum Creatinine 0.50 + 2.56* + 0.62** + 0.58** + 0.55** +
(mg/dl) 0.02 0.05 0.03 0.04 0.02
Serum Uric Acid 8.7 + 5.1** + 4.9%* + 4.6** +
(mg/d) 4720131 Ty 47 0.12 0.15 0.20
MDA Levels 71+037 | 14%0 1794030 | 7.840.23 | 75+0.18
(umol/L) 40
Serum Proteins
(Sg‘jrd“I;” Albumin | 5 61 014 | 344045 | 3.7+096 | 3.8+056 | 35+0.35
Serum Globulin -35+
(g/dll) -36+0.25|-34+052|-3.7+0.38 | -3.8+0.69 0.58

] 36:1+ 34:1+ 3.7:1+ 38:1+ 35:1%
AJG Ratio 0.46 0.71 0.27 0.21 0.45

Data represent means £ SD of 6 rats in each group. *p < 0.05 compared with control group.

**p < 0.05 compared with gentamycin group.
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Fig. 1: Effect of sitagliptin, glutathione, combination of sitagliptin and glutathione on
gentamycin — induced changes in renal biomarkers. A) Body weight B) Blood urea C)
Blood urea nitrogen D) Serum creatinine E) Serum uric acid F) Malondialdehyde. Data
represent means + SD of 6 rats in each group.

4. DISCUSSION
latrogenic renal failure is commonly seen as a complication of many therapeutic agents. This

can be likely explained by the capability of kidney to extract and-concentrate toxic substances
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and its high share of cardiac output. Thus, it is well-documented to be a target for many toxic

xenobiotics.?!

Nephrotoxicity as a side effects of all aminoglycosides, especially Gentamycin, limits its
therapeutic use.””? Aminoglycosides are not metabolized and are essentially eliminated by
glomerular filtration. About 10% of the intravenously administered dose is accumulated in
the kidney.!”® Gentamycin is largely accumulated in lysosomes, the Golgi and endoplasmic
reticulum.?*®! The serious effect occurs when the concentration of gentamycin inside the
previously mentioned organelles exceeds a threshold followed by subsequent destabilization
of their membranes with accumulation then release of gentamicin to cytosol.?** Thus, the
gentamycin in the cytosol will act on mitochondria and provoke the mitochondrial pathway
of inducing oxidative stress, apoptosis and diminish the ATP.[22%! Gentamycin induces
similar morphological alterations in kidneys of both humans and experimental animal.2"
Gentamycin administration produced a elevation of kidney injury markers exhibited as a

significant increase of serum BUN and creatinine levels.

In the present study, we aimed to investigate the effect of Sitagliptin and Glutathione against
gentamycin-induced nephrotoxicity, hoping to achieve a new therapeutic approach that can
protect or reverse gentamycin-induced nephrotoxicity. Sitagliptin significantly counteracted
the nephrotoxic effects of gentamicin and retained all the injury markers near the normal
levels.®Y Treatment with GM produces oxidative stress in tubular cells, both in vivo in rats®?
and in cultured tubular cells.®® This oxidative stress is likely to be mediated by hydroxyl
radicals, hydrogen peroxide and by superoxide anions®***! from mitochondrial origin.E% GM
directly increases the production of mitochondrial ROS from the respiratory chain.!”®! The
deleterious effect of overproduction of ROS and the process of lipid peroxidation,
respectively, damage the protein molecules and degrade the membrane-bound
phospholipids.®” The decreased antioxidant activity in GM-induced nephrotoxicity can be
explained by an increase in the generation of free radicals. This is followed by subsequent
depletion of antioxidant enzymes during the process of counteracting oxidative stress.®

Sitagliptin significantly ameliorated all these changes.*"

Apoptosis contributes in the pathological process of different renal diseases and drug-induced
nephrotoxicity.*?! About 20% of patients receiving GM treatment could be complicated by
acute renal failure with evidence-of-acute tubular necrosis®*! Experimental studies with GM

revealed signs of apoptosis.[“] Earlier studies have ‘pointed-that attenuating of apoptosis
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suppresses renal injury which focus on the importance of inhibition of apoptosis as a critical
clinical target in renal diseases.***! The intrinsic pathway of apoptosis is found to be
initiated by mitochondrial dysfunction.® Briefly, GM promotes bax aggregation and
translocation to the mitochondria, causing activation of caspase-9, which then activates
caspase-3. These events lead to a loss of mitochondrial membrane potential and initiate
apoptotic process.*! Sitagliptin prevented renal tubular apoptosis induced by GM exhibited
by a significant decrease in the number of positive brownish caspase-3 and bax
immunoreactive cells in kidney sections. These results were supported with the previous
reports confirming the anti-apoptotic effects of Sita.[**4°!

Protective roles for antioxidants in genral against free radicals have been demonstrated in a
num. ber of in vitro and in vivo experiments. Among the species acting as scanegers, GSH’s
importance has been widely stressed, depletion of tissue GSH causing hypersusceptibility to
some toxic chemicals and radication. Renal function, as indicated by glomerular filtration,
etc., is also effected by depletion of GSH.*®! In mammalian cells and tissues, GSH is the
most abundant nonprotein thiol; it is usually present in millimolar concentrations.! 8! As the
key intracellular antioxidant, GSH reacts with electrophilic compounds and serves as a
reductant for eliminating hydrogen peroxide and lipid hydroperoxides.”®! The main function
of exogenous GSH is to suppress lipid peroxidation, which occurs in the plasma membrane

and damages the membrane’s structure and permeability.[So]

5. CONCLUSION

The present study suggest that sitagliptin alone has renal beneficial effect & that it may serve
as an adjuvant to reduce gentamycin induced renal injury in rats. This also suggest that
glutathione alone acts as a pontetiate scavenger of free radicals to prevent the toxic effect of
gentamycin. But the present study mainly suggest that the combination of boh sitagliptin and
glutathione has a more nephropotective potential against gentamycin induced nephrotoxicity.
This may be ascribed to their antioxidant, antimitochondrial dysfunction and anti — apoptotic
effects. Nonetheless, further studies are needed to investigate different doses of the

combination against gentamycin induced nephrotoxicity before safe application in humans.
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vitamin E. Forced swim test and Actophotometer were used to
assess anti-depressant activity. Result: In locomotor activity
testing, locomotor activity count was found to be increased, when
animals were treated with a combination of amitriptyline and vitamin E i.e amitriptyline
(5mg/kg) with vitamin E (50mg/kg) and amitriptyline (10mg/kg) with vitamin E
(50mg/kg). In forced swim test, latency to immobility time and duration of immobility
time was found to be increased and decreased respectively, when animals were treated
with a combination of Amitriptyline (5mg/kg) with vitamin E (50mg/kg) as well as
amitriptyline (10mg/kg) with vitamin E (50mg/kg). Conclusion: Vitamin E showed
potentiation and synergistic anti-depressant effect with amitriptyline.

KEYWORDS: Depression, Antidepressant activity, Forced swim test, Reserpine,
Vitamin E, Locomotor Activity.

1. INTRODUCTION

Depression is the most prevalent-affective disease (defined as disruptions of mood rather than
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thought or cognition); it can range from moderate depression to severe (psychotic) depression
with hallucinations and delusions. It is a widespread and exhausting mental disorder that is
characterized by low sensitivity, mood, sleeplessness and lack of appetite in enjoyable
activities.™ The Diagnostic and Statistical Manual of Mental Disorders describes the affective
symptoms of depression as a loss of interest, which is used to estimate the lifetime incidence

of major depression in people.!?!

A rauwolfia indole alkaloid that acts as a sympatholytic and sedative agent but research and
clinical trials have shown that reserpine has depressive properties.F! The mechanism of
action of reserpine is depletion of monoamines neurotransmitters from nerve endings which
may result in poor neuronal excitation and communication leading to depression.!®

Therefore, reserpine was used to induce depression in experimental animals.

Antidepressants are the drugs which can elevate mood in depressive illness. All these drugs
affect monoaminergic transmission in the brain in one way or the other and have associated

properties.”

Amitriptyline, a tricyclic antidepressant, is a structurally heterocyclic substance that works as
a serotonin-norepinephrine reuptake inhibitor, raising the concentration of these
neurotransmitters in the synapse and so successfully treating depression. It is widely accepted
that monoamines reuptake inhibition is crucial for its action. By blocking the serotonin and
noradrenaline transporters, amitriptyline increases the neurotransmitters in the synapse and
hence enhances neurotransmission.’®! Because numerous adverse effects from continuous
administration limit therapeutic therapy, it is vital to introduce new targeted medications with
claims of improved tolerability and efficacy."!

Studies of antioxidant pathways have also suggested that when stress induces biochemical
changes, antioxidants can neutralize free radicals and suppress the oxidative stress pathway,
eliminating reactive oxygen and nitrogen species (ROS and RNS) that can injure brain
neurons. As a result, anxiety and depression symptoms may be reduced as a result of this

procedure.l!”

Vitamin E may have an antidepressant impact, according to other research. Vitamin E is a
non-enzymatic antioxidant that works in tandem with enzymatic antioxidants like glutathione

peroxidase and superoxide.-dismutase to reduce, oxidative stress-related alterations.
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Antioxidant levels in the blood, such as vitamin E, have been linked to sadness and anxiety.
Nuts and vegetable oils are common natural sources of vitamin E.'! Antioxidant supplement
treatment has been demonstrated to be useful in individuals with anxiety and depression by
increasing antioxidant defense in the biological system.'M! |n addition, Vitamin E
supplementation has few associated adverse events.!'¥

The goal of this study was to see how vitamin E combined with amitriptyline delivered
immediately affected animal behavior in the forced swim test (FST) and locomotor activity
testing in rats. Vitamin E was thought to enhance the antidepressant properties of

amitriptyline.

2. MATERIALS AND METHODS

2.1. Animals: This study employed adult male albino rats weighing 180-200 g. They were
kept in groups of six at a constant temperature (25°C) and humidity (50%) with a 12-hour
light/dark cycle (lights turned on at 7:00 a.m.) and free access to pellets and water. Each
animal was utilized only once in each experiment. The institutional ethics committee

authorized the experimental protocol.

2.2. Drugs and Treatment: Amitriptyline was procured from (Intas pharma) and vitamin E
from MERCK. Reserpine was procured from Sigma-Aldrich. All of the medications were
dissolved in RO water and tween 80 and administered one hour before the test. All test
solutions were prepared fresh and given orally for 14 days in a volume of 10 mL/kg body
weight. The animals were split into six groups (n = 6) at random. The dosages were chosen
based on previous research findings.

Group I: received vehicle,

Group II: received reserpine 6 mg/kg, i.p

Group IlI: received amitriptyline 10mg/kg, p.o

Group 1V: received vitamin E 50 mg/kg, p.o,

Group V: received vitamin E 50 mg/kg, p.o + amitriptyline 5 mg/kg, p.o

Group VI: received vitamin E 50mg/kg, p.o + amitriptyline 10mg/kg, p.o

1.1 Locomotor Activity Testing. The locomotor activity was determined. Photoelectric cells
connected in a circuit with a counter powered the actophotometer. A count was taken when

the animal blocked off the beam of light falling on the photocell. These cut-offs were

www.wipr.net | Vol 11, Issue 32,2022 |  1SO 9004:2015 Certified Journal | 1767



Jadhav et al. World Journal of Pharmaceutical Research

determined during a 10-minute period and the result was utilized as a measure of the animal's
[15]

locomotor activity.
1.2 Forced Swim Test (FST). The rats were put individually into container of water (usually
cylindrical) filled with water according to Porsolt et al FST’s procedure. After each test, the
water was changed repeatedly to remove fur, urine, and faeces. When the rat stayed afloat in
the water without straining and only made little limb movements they were thought to be
immobile because they needed to keep their heads above the water's surface. During the 5-
minute test, the total length of immobility was measured. The immobility period was
estimated by subtracting total time (5 minutes) from time spent fleeing through activities like
swimming and climbing. Climbing was defined as upward-directed forepaw motions by the
side of the container, whereas swimming was described as movements throughout the
container. Treatment with antidepressants shortened the time the animals were motionless

and enhanced their escaping behavior. ]

2.3 Statistical Analysis.

All results were presented as mean £ SEM and p< 0.05 were considered significant. Data were
analysed by one-way ANOVA, followed by Dunnett’s post hoc test using Graph Pad Prism version
9.3.1.

3. RESULTS

Locomotor Activity

The effect of Vitamin E and its combination with amitriptyline on locomotor activity was
Observed in Table 1.

Onday 1

Rats treated with reserpine (6 mg/ kg, i.p) showed a significant decreased in locomotor
Activity count as compared to the normal control group. Group Ill and IV were treated with
amitriptyline and Vitamin E respectively, showed a significant increase in locomotor activity,
when compared to toxicant group (Group Il). Combination of amitriptyline and vitamin E
(10mg/kg, p.o & 50mg/kg, p.o) showed a significant increase in locomotor activity as

compared to other groups. The results are tabulated in table 1.
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Day 1
Table 1: Effects of Vitamin E and its combination with amitriptyline on locomotor
activity.
Gr. No. of locomotor
No. Treatment (dose) activity
| Normal Control 340 +17.12
Il | Reserpine (6mg/kg) 14249.12
Il | Amitriptyline (10mg/kg) 180+12.33
IV | Vitamin E (50mg/kg) 154+5.26
Amitriptyline + Vitamin E
\ (5mg/kg+50mg/kg) 230£14.33
Amitriptyline + Vitamin E
VI | (10mg/kg+50mg/kg) 243£1133

400

350

300 +

250 -

200 ~

150

Activity count

100 -

50

0 -
Treatment (dose in mg/kg)

Figure 1: Effects of Vitamin E and its combination with amitriptyline on locomotor
activity on 1% day. Values represent the mean + SEM (n=6). Data were analyzed with
one-way ANOVA followed by Dunnett’s post hoc test.

values are expressed in mean + SEM, where n=6

p<0.05, compared with normal control group

Day 7"

On day 7", the locomotor activity count was found to be significantly decreased, when
animals were treated with reserpine (6 mg/kg, i.p) as compared to normal control group. The
effect of Amitriptyline and vitamin E alone showed significantly increase in locomotor
activity count as compared to toxicant group (Group II). Better result were observed when
Amitriptyline combined with vitamin E at doses of (10 mg/kg, p.o& 50 mg/kg, p.o)
respectively. The results are tabulated.in table 2.
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Table 2: Effects of Vitamin E and its combination with amitriptyline on locomotor

activity.
Gr. No. of locomotor
No. Treatment (dose) activity
| | Control 327+£12.32
Il | Reserpine (6mg/kg, i.p) 90+7.78
11 | Amitriptyline (10mg/kg, p.0) 205+10.43
IV | Vitamin E (50mg/kg, p.0) 163+9.14
Amitriptyline + Vitamin E
v (5mg/kg, p.o+50mg/kg, p.o) 269£13.5
VI Amitriptyline + Vitamin E 27447 6

(10mg/kg, p.o+50mg/kg, p.o)
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Figure 2: Effects of Vitamin E and its combination with amitriptyline on locomotor
activity on 7" day. Values represent the mean + SEM (n=6). Data were analyzed with
one-way ANOVA followed by Dunnett’s post hoc test.

Values are expressed in mean + SEM, where n=6.

p<0.05, compared with normal control group

On day 14

At the end of treatment phase, the group Il animals injected by Reserpine showed significant
decrease in locomotor activity as compared to normal control animals. The behavioural effect
on day 14 was shown in table 3. Amitriptyline and vitamin E alone showed a significantly
increase in locomotor activity count as compared to toxicant group (Group II). Co-
administration of Amitriptyline and Vitamin E (10 mg/kg, p.o & 50mg/kg, p.o) showed a

significant increased effect as compared to toxicant group (Group I1).
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Table 3: Effects of Vitamin E and its combination with amitriptyline on locomotor

activity.
Gr. No. of locomotor
No. Treatment (dose) activity
| | Control 289+14.33
Il | Reserpine (6mg/kg) 165+9.88
Il | Amitriptyline (10mg/kg) 235+18.12
IV | Vitamin E (50mg/kg) 239+14.12
Amitriptyline + Vitamin E
v (5mg/kg+50mg/kg) 357+19.88
Amitriptyline + Vitamin E
VI (10mg/kg+50mg/kg) 364+24.55

Day 14" graphical representation of (actophotometer)

400
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Figure 3: Effects of Vitamin E and its combination with amitriptyline on locomotor
activity on 14" day. Values represent the mean + SEM (n=6). Data were analyzed with
one-way ANOVA followed by Dunnett’s post hoc test.

Values are expressed in mean + SEM, where n=6.

p<0.05, compared with normal control group.

2. Forced swim test

Day-1%

Latency to immobility time and duration of immobility time was found to be significantly
decreased and increased respectively as compared to normal control group, when animals
treated with Reserpine (6mg/kg, i.p). Group Il and IV animals were treated with
Amitriptyline and Vitamin E showed significant increased latency to immobility time and
decreased duration of immebility time. Combination, of Amitrptyline with Vitamin E (10
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mg/kg, p.o & 50 mg/kg, p.o) showed significant increased and decreased latency to
immobility time and duration of immobility time respectively. The results are tabulated in
table 4.

Table 4: Effects of Vitamin E and its.

combination with amitriptyline using forced swim test.

Gr. | Treatment Latency to Duration of
No. | (Dose) immobility (sec) | Immobility time (sec)
I | Control 35+2.33 67+5.33
Il | Reserpine (6mg/kg) 22+1.25 102+9.33
Il | Amitriptyline (10mg/kg) 37+2.45 85+7.58
IV | Vitamin E (50mg/kg) 414412 93+8.85
Amitriptyline + Vitamin E
\/ (5mg/kg+50mg/kg) 30+1.23 82+5.26
Amitriptyline + Vitamin E
VI (10mg/kg+50mg/kg) 39+2.56 77+7.33
Day 1st Graphical Representation (FST)
120
B
100 B
— C E
E 80 i :
L |
40 I
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M Duration of Immobility time

Figure 4: Effects of Vitamin E and its combination with amitriptyline using FST on1®
day. Values represent the mean =+ SEM (n=6). Data were analyzed with one-way
ANOVA followed by Dunnett’s post hoc test.

Values are expressed in mean + SEM, where n=6.

p<0.05, compared with normal control group.

Day-7"
On day 7", Latency to immobility time and duration of immobility time was found to be
significantly decreased and increased respectively as compared to normal control group,

when animals treated with Reserpine (6mg/kg, i.p). Group. Il and 1V animals were treated
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with Amitriptyline and Vitamin E showed significant increased latency to immobility time
and decreased duration of immobility time. Better result were observed when Amitriptyline
combined with vitamin E at doses of (10 mg/kg, p.o & 50 mg/kg, p.o) respectively. The

results are tabulated in table 5.

Table 5: Effects of Vitamin E and its combination with amitriptyline using forced swim

test activity.
Gr. No. | Treatment (Dose) _ Late'n_cy to Duratlo_n of Immobility

immobility (sec) time (sec)

| Control 27+3.17 5646.11

] Reserpine (6mg/kg) 16+4.31 153+9.34

i Amitriptyline (10mg/kg) 38+2.12 137+7.56

[\ Vitamin E (50mg/kQg) 32+5.6 145+8.16
Amitriptyline + Vitamin E

Vv (5mg/kg+50mg/kg) 45+7.13 127+5.43
Amitriptyline + Vitamin E

VI (10mg/kg+50mg/kg) 56x3.14 120+7.13
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Figure 5: Effects of Vitamin E and its combination with amitriptyline using FST on 7%
day. Values represent the mean =+ SEM (n=6). Data were analyzed with one-way
ANOVA followed by Dunnett’s post hoc test.

Values are expressed in mean + SEM, where n=6.

p<0.05, compared with normal control group.

Day-14"
At the end, latency to immobility time and duration of immobility time was found to be
significantly decreased and increased: respectively, when animals-were injected by Reserpine
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(6mg/kg, i.p) as compared to normal control group. The effect of amitriptyline and vitamin E
alone showed a significant increased latency to immobility time and decreased duration of
immobility time as compared to toxicant group (Group II). The co-administration of
amitriptyline and vitamin E (10 mg/kg, p.o and 50mg/kg, p.o) showed a prominent effect as
compared to toxicant group (Group I1).The results was found to be dose dependent and are
tabulated in table 6.

Table 6: Effects of Vitamin E and its combination with amitriptyline using forced swim

test.

Gr. | Treatment Latency to Latency to Immobility
No. | (Dose) immobility (sec) time (sec)
I | Control 42+3.58 71+6.66
Il | Reserpine (6mg/kg) 32+3.33 147+12.45
Il | Amitriptyline (10mg/kg) 45+5.12 121+11.23
VI | Vitamin E (50mg/kg) 39+3.33 127+14.15
Amitriptyline + Vitamin E
\Y/ (5mg/kg+50mg/kg) 54+4.58 87+7.88
Amitriptyline + Vitamin E
VI (10mg/kg+50mg/kg) 59+3.66 83+4.55
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Figure 6: Effects Vitamin E and its combination with amitriptyline on FST on 14" day.
Values represent the mean £+ SEM (n=6). Data were analyzed with one-way ANOVA
followed by Dunnett’s post hoc test.

Values are expressed in mean £ SEM, where n=6.

p<0.05, compared with normal control group.
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4. DISCUSSION

The goal of this study was to see if vitamin E had antidepressant properties and to see how
different dosages and combinations of amitriptyline medications affected reserpine-induced
depression. The intraperitoneal administration of reserpine 6 mg/kg, i.p was proven to be a
progressive model of depression and was employed to produce depression in our

investigation.

Amitriptyline, a tricyclic antidepressant, is used as a standard medicine because it increases
locomotor activity count in the actophotometer as well as increases latency to immobility
time and increases duration of immobility time in the forced swim test, some studies have
also demonstrated that amitriptyline reduces the immobility time in rodents on the first day of
behavioural test.*®1°! Monoamine reuptake inhibition is thought to be essential for its effect.
Amitriptyline increases neurotransmitters in the synapse and hence improves
neurotransmission by inhibiting serotonin and noradrenaline transporters.*!

Considering the role of oxidative and nitro-sative stress in the pathophysiology of depression
and vitamin E's possible antioxidant properties, we tested vitamin E's antidepressant-like
impact in an animal model of depressive-like behaviour generated by reserpine. Free radicals
are extremely reactive chemical entities that are produced by inflammation and mitochondrial
oxidative reactions. Reactive Oxygen Species (ROS) may react with macromolecules of the
cell such as fatty acids, DNA, protein, and other macromolecules, causing damage to these
macromolecules, when these radicals become excessive or when the antioxidant system is
depleted.”Y ROS may have a role in the pathophysiology of depression through a variety of
processes, including tissue damage, inflammation, neuro-degeneration, immunological

responses triggered by tissue damage, and apoptosis.*?

Clinical and preclinical research in cell and animal models provide support for oxidative
stress in major depressive illness. These studies either look at oxidative homeostasis in
patients with depressive disorder indirectly through an increase in neuronal damage caused

by increased free radicals, such as lipid peroxidation and DNA strand-brakes.

All of the groups treated with reserpine 6 mg/kg experienced depression. On the first day of
administration, all reserpine-treated groups showed a minor increase in immobility duration
in FST and Actophotometer, but a considerable increase on the seventh day. In comparison to

the toxicant group (Group I1); those-treated with amitriptyline, vitamin E, or a combination of
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both showed meaningful impact. On fourteenth day it increases and decreases latency to
immobility time, duration of immobility time respectively and also increases locomotor

activity much more compared on first day of administration.

To our knowledge, this is the first study to show a potentiation and synergistic impact of
vitamin E as an antidepressant medicine. Patients resistant to traditional therapies can be
treated with vitamin E (50 mg/kg) and amitriptyline (10 mg/kg). Additionally, vitamin E (50
mg/kg) in conjunction with a sub-effective dosage of amitriptyline (5 mg/kg) may reduce
antidepressant doses and hence adverse effects. This is critical in situations of infantile

depression or postpartum depression, where drug safety is a concern.

5. CONCLUSION

In conclusion, the current investigation confirms that vitamin E potentiate anti-depressant
effect of Amitriptyline in the forced swim test and Actophotometer. These findings might be
useful in the development of novel therapeutic options as well as in clinical practice. The
synergistic impact may result in a better response for those with treatment-resistant
depression, as well as a reduction in the severity of adverse effects from low-dose
antidepressants.
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Abstract: Lipid Lowering Effect of Alpha Adrenoreceptor Blocker and Antidiabetic Drug in
Experimental Animals. Methods: Hyperlipidemia was induced by intraperitoneal injection of
poloxamer 407 at a dose of 400mg/kg body weight in wistar albino rats. Drugs treatment
were done by oral gavage for 3 days. At the end of the study, animals were kept fasted
overnight and then blood sample was collected. The serum cholesterol (TC), triglycerides
(TC), HDL, LDL, VLDL were calculated. Results: From the present investigation, it was
observed that pioglitazone and terazosin drug have shown significant reduction in serum
cholesterol, triglycerides, LDL, VLDL and increase in HDL level in p-407 induced
hyperlipidemia.Conclusion: It is concluded that Pioglitazone and terazosin may possess
antihyperlipidemic activity in Poloxamer 407 induced Hyperlipidemic Rats.

Keywords : Hyperlipidemia, Poloxamer 407, pioglitazone, Terazosin, Atorvastatin, lipid
profile.

INTRODUCTION

Hyperlipidemia, also known as hyperlipoproteinemia, is characterised by unusually high amounts of lipids and
lipoproteins in the blood.™™ Any aberrant lipid levels are included in this type of dyslipidaemia, which is the
most frequent. Hyperlipidemia is basically divided into two types viz. primary and secondary type. ® Primary
hyperlipidemia is caused by genetic factors (for example, a mutation in a receptor protein), whereas secondary
hyperlipidemia is caused by extrinsic factors such as diabetes. Because of their influence on atherosclerosis,
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lipid and lipoprotein abnormalities are frequent in the general population and are regarded as an unmodifiable
risk factor for cardiovascular disease. Furthermore, some types may put you at risk for acute pancreatitis.™

According to the world health organisation (WHO), excessive blood cholesterol is responsible for around 56
percent of all occurrence of cardiovascular disease (CVD) worldwide, resulting in nearly 4.4 million death per
year. When compared to 1990, it is estimated that more than 62.4 percent of person in India died from
cardiovascular disease. ™!

Hyperlipidemia is a secondary metabolic disorder linked to diabetes that also increases the chance of
developing the disease. Aside from the cause-effect link with diabetes, high levels of triglycerides, cholesterol,
and low density lipoprotein in the blood are risk factors for cardiovascular disorders such as atherosclerosis,
hypertension, and coronary heart disease.™ Hyperlipidemia related to increased oxidative stress causing
significant production of oxygen free radicals, which may lead to oxidative modification in LDL ,which present
a signifi[%a6§1t function in the initiation and progression of atherosclerosis and associated cardiovascular
diseases."™

In addition, hyperlipidemia is induced by secondary effect of diabetes therefore by secondary effect of diabetes
therefore, the agent having some antidiabetic effect also showed favourable effect to hyperlipidemia. " Type 2
diabetes is treated with thiazolidinediones (TZD), pioglitazone, and rosiglitazone. Pioglitazone is a less strong
agonist of the peroxisome proliferator-activated receptor gamma (PPAR-) than rosiglitazone, but it is also
beneficial in lowering fasting blood glucose and HbAlc levels. Pioglitazone, a commonly used antidiabetic, has
been proven to improve HDL and decrease LDL and TG in diabetics, in addition to improving glycemic
control. All anti-diabetic medicines affect lipid profiles differently, however pioglitazone has a better lipid-
lowering effect than other anti-diabetic treatments, including rosiglitazone. In type 2 diabetic individuals,
pioglitazone has been proven to have better cardiovascular advantages than rosiglitazone and glimipride. When
compared to atorvastatin alone, co-administration of pioglitazone with atorvastatin improved the lipid profile in
non-diabetic patients with high cardiovascular risk. Pioglitazone has a minor PPAR alpha (PPAR-) agonist
effect in addition to PPAR-, which may be responsible for improved lipid and cardiovascular profiles.”

Alpha-blocking drugs are used as first-line treatment for benign prostatic hyperplasia (BPH), one of the most
common causes of consultation for obstructive or irritative urological problems in middle-aged and elderly
men. They are also used as second-line treatment for uncontrolled arterial hypertension, in monotherapy or in
combination.!*”!

In vitro investigations have shown that terazosin metabolites have antioxidant characteristics, which could be
effective in preventing atherosclerosis in hypertensive patients, especially when other comorbidities like
dyslipidaemia and diabetes are present. Then there's evidence of doxazosin's hypocholesterolaemia and
antioxidant properties, which haven't been established with other alpha-blockers but suggest a possible benefit
against endothelial dysfunction in a variety of situations.™®

Poloxamer 407(P-407) is a non-ionic surfactant made up of polyoxyethylene and polyoxypropylene units in a
block copolymer. It’s known for its biocompatibility and capacity to administer medications for a variety of
diseases, and it works as a barrier against post-surgical adhesion. P-407 possesses remarkable thermo-reversible
characteristics, in that it is liquid at room temperature but aggregates and forms a gel at body temperature
before producing micelles. This temperature-dependent micelle and gel formation ability makes them
commercially beneficially in personal care products including mouthwashes, deodorants and skin care products,
as well as an inactive substance that can be used as a vehicle or media for a range of medicinal preparations ™!

In the present investigation we determined the lipid lowering effect of the alpha-blocking drugs terazosin and
antidiabetic drug i.e. pioglitazone in hyperlipidemia model.

MATERIALS AND METHODS:
Ethics approval: The study was approved-by institutional ethics committee of YSPM’s YTC, Satara MH India.
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Drug and Chemical: Terazosin tablets (Intas Pharmaceutical Ltd), Pioglitazone tablets (Ontop Pharmaceutical
PVT.Ltd), Atorvastatin tablets (Emcure Pharmaceutical Ltd), Poloxamer 407 (Ozone Pharmaceutical Ltd) were
used for these research study.

Animals:

Inbred 30 Wistar albino rats (150-220 gm) were selected for present study. The animals were housed at room
temperature (22-28 °C) 12 hr dark and light cycle and given standard laboratory feed and water ad-libitum. The
study was approved and conducted as per the norms of the Institutional Animal Ethics Committee
(25/12/2017/CPCSEA). Animals were maintained as per committee for the purpose of control and supervision
of experiments on animals guidelines. #2**!

Induction of hyperlipidemia:

The inducing agent was poloxamer 407. Before administration, P-407 was completely dissolved in water and
refrigerated overnight to aid its complete dissolution. The syringe and needle to be used for the induction was
cooled to avoid gelation within the syringe during injection.™"

Experimental procedures:
Poloxamer 407-induced hyperlipidemic model

To render the animals hyperlipidemic, the rats were subjected to a 6 h-fast. Next, the rats were administered an
intraperitoneal injection (i.p.) of a 400 mg/kg dose of poloxamer 407. “*** |t had been prepared by combining
the agent with saline or water for injection and then refrigerated over-night to facilitate dissolution of poloxamer
407. Starting two hours after the administration of the poloxamer 407, the rats were treated with prepared
samples once daily for 3 days by oral gavage."

Animals grouping and treatment:

A total of 30 rats were used. The rats were randomly divided into 5 groups. Each group  contained 6 rats.
Group I:  Normal Control rats fed with normal chow and distilled water (NC)

Group Il:  Hyperlipidemic Control rats induced without treatment (HC)

Group II: Hyperlipidemic rats treated with the standard drug (Atorvastatin 10mg/kg p.o.)

Group IV: Hyperlipidemic rats treated with the antidiabetic drug (pioglitazone 10mg/kg p.o.)

Group V: Hyperlipidemic rats treated with the alpha blocker drug (terazosin 5mg/kg p.o.)

Biochemical estimations:

Blood was collected by retro-orbital sinus puncture, under mild ether anaesthesia in the experimental models.
The collected samples were centrifuged for 15 minutes at 2500rpm. Then serum samples were collected and
analysed for serum Total Cholesterol (TC), Triglycerides (TG), High Density Lipoprotein Cholesterol (HDL-
C),[llz_]ow Density Lipoprotein Cholesterol (LDL-C) and Very Low-Density Lipoprotein Cholesterol (VLDL-
C).

Statistical analysis:

The data was statistically analysed using one-way ANOVA followed by Tukey’s multiple test. The results were
expressed as Mean + SEM (n=6). A value P < 0.05 was considered to be significance. *®!
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RESULTS AND DISCUSSION

Table 1: Effect of Pioglitazone and Terazosin on lipid profile of P-407 induce hyperlipidemia

Group Cholesterol | Triglycerides | HDL LDL VLDL
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Normal control 142 £13.78 | 99 +5.80 44 +3.12 86 +7.66 26 £1.66
Toxicant control | 322 £22.11 198 £12.33 24.00 £1.44 | 185+12.86 | 56 +4.33
(Poloxamer 407)
Standard (Atorvastatin) | 158 £14.33 122 £14.18 41 £3.22 91 +8.63 27 £1.18
Test I(Pioglitazone) 202 £18.22 | 143 +12.44 33+2.11 134 #11.12 | 41 #3.33
Test 1l (Terazosin) 283 +17.33 | 167 £15.33 29 £2.33 165 +14.33 | 51 +4.12
The values are expressed as a mean £ SEM, n=6, p<0.05 when compare to normal control
and hyperlipidemic control.
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Lipids are water-insoluble organic molecules that are soluble in organic solvents. Lipids provide a variety of
tasks, including chemical messengers, energy storage and provision, temperature regulation, and membrane
lipid layer development. Hyperlipidemia is defined as an unusually high level of lipids, such as total
cholesterol (TC), triglycerides (TG), and lipoproteins (lipoproteins) ™", Hyperlipidemia-related diseases are
substantial risk factors for the development of cardiovascular disease (CVD) "¢

Hyperlipidemia is a risk factor for atherosclerosis beginning and progression ™ as well as a high-risk factor
for coronary heart disease development. As a result, the causal hyperlipidemia can be targeted for prevention
or therapy of such illness. The abnormal high concentration of serum lipid is mainly due to increase in the
mobilization of free fatty acids from the peripheral depots. 2!

Poloxamer 407 is non-ionic surfactant and is nontoxic to cellular membrane, was used successfully to induce
hyperlipidemia in previous studies it causes effects by activating HMG CoA enzyme A. Poloxamer 407 a
block copolymer composed of a hydrophobe that is flanked on each side with hydrophillic polyoxyethylene
units. Our previous findings demonstrated that elevation in plasma TG was more sensitive than elevation in
total plasma cholesterol following P-407 administration.”

Pioglitazone is a glucose-lowering medication that works as an agonist of peroxisome proliferator—activated
receptor gamma.™ All anti-diabetic drugs have varying effect on lipid profile but overall pioglitazone has
shown more favourable lipid-lowering effect in comparison to other antidiabetics.®!

Terazosin, which is structurally similar to prazosin, is a novel selective alpha 1- adrenoceptor antagonist.?"

The association between thyroid hormone imbalance and blood lipids encompasses processes such as beta
oxidation at the muscle and liver level, as well as increasing the turnover of LDL, which could explain the
decrease in cholesterol levels. Terazosin would cause a change in thyroid hormone levels, allowing us to notice
a reduction in cholesterol and triglyceride levels.!*

Group | administered with saline or water considered as normal control group. Group Il administered with
poloxamer 407 showed significant increase in lipid profile level except HDL level as compared to normal
control group. Group Il administered with atorvastatin showed significant decrease lipid profile except HDL
level which is good cholesterol as compared toxicant control group. Group IV treated with pioglitazone
significantly decreased TC, TG, LDL, VLDL and increased HDL level as compared to hyperlipidemic control
group. Group V treated with terazosin significantly decreased TC, TG, VLDL, LDL and increased HDL level
as compared to toxicant control group.

Conclusion:

In conclusion the present study has demonstrated that pioglitazone and terazosin are found to be of potential
anti-hyperlipidemic activity in poloxamer-407_induced hyperlipidemia_.in wistar rats and it is observed that
significant reduction of cholesterol, trighycerides, LDL, VLDL and increases HDL cholesterol level. According
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to above study we can conclude that pioglitazone showed more significant effect as compared to terazosin. So
pioglitazone is beneficial in preventing atherosclerotic cardiovascular diseases.
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INTRODUCTION

The liver is of vital importance in intermediary metabolism and in detoxification and
elimination of toxic substances. The liver is often affected by a multitude of environmental
pollutants and drugs, all of which place a burden on this vital organ and can damage and

weaken it, eventually leading to diseases like hepatitis or cirrhosis.™

Paracetamol’s hepatotoxicity is caused by its reactive metabolite. N-acetyl-p-benzoquinone

imine (NAPQI), which causes oxidative stress and glutathione (GSH) depletion. Paracetamol
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toxicity is due to the formation of toxic metabolites when a part of it is metabolized by
cytochrome P450.1! Introduction of cytochrome or depletion of hepatic glutathione is a
prerequisite for paracetamol-induced hepatotoxicity.?*® In spite of tremendous strides in
modern medicine, the treatment of liver disorders is inadequate and many formulations
containing herbal extracts are used for regeneration of hepatic cells and for protection of the
liver against damage.!” Hepatic damage is associated with distortion of its metabolic

functions and it is still a major health problem.!"!

Unfortunately many synthetic drugs used in the treatment of liver diseases are inadequate and
also cause serious side effects.’®! In view of severe undesirable side effects of synthetic
agents, there is growing interest in evaluating traditional herbal medicines that are claimed to
possess hepatoprotective activity. A single drug cannot be effective for all types of severe
liver diseases. Therefore, an effective formulation using indigenous medicinal plants has to

be developed with proper pharmacological experiments and clinical trials."!

The main objective of this study is to further understand the mechanism of lycopene’s
antioxidant action by evaluating the protective effect of orally administered lycopene pre-
treatment on paracetamol induced rats. paracetamol is a hepatotoxic agent used to induce
liver injury in experimental animals to check the efficiency of potential hepatoprotective
agents.™® The present study investigates the activity of the Lycopene against paracetamol-

induced toxicity in comparison with silymarin a well-known antihepatotoxic agent.

MATERIALS AND METHODS

Experimental design

This experimental study was carried in models of paracetamol induced hepatotoxicity in
albino rats. Lycopene was evaluated in paracetamol induced hepatic damage. The effects of
lycopene was compared with silymarin, a proven hepatoprotective agent in this model of

hepatotoxicity.

The study was conducted in strict accordance with the study protocol and CPCSEA
guidelines Study animals were housed in the Central Animal House of our Institute, in an air-
conditioned area with 12-15 filtered fresh air changes, temperature 22-30°C, relative
humidity 30-70% six rats per cage were housed in polypropylene cages having husk paddy as

the bedding, during the study. Twelve hourly light and dark cycles were maintained.
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The model was standardized and hepatic damage was confirmed in the model. The effects of
lycopene were evaluated in experimental models of paracetamol induced hepatic damage 30
albino rats of either sex weighing between 150-200 grams were used for the entire study.
Lycopene was used in two doses of 5mg/kg and 10mg/kg based on the dose animal studies of
lycopene in previous as hepatoprotective. Lycopene was administered orally. Daily,

suspended in 0.5% CMC. Silymarin was administered in the dose of 50mg/kg, orally.

The effects of lycopene were evaluated in paracetamol induced hepatic damage, using
silymarin as positive control. 24 Wistar rats were randomly allocated into four group’s
namely toxicant control (paracetamol 2gm/kg), silymarin (50mg/kg), lycopene (5mg/kg) and
lycopene. (10mg/kg), each group containing 6 rats. The study drugs were administered for a
duration of 7 days. On the 8™ day, Induction of hepatic damage was carried out with
paracetamol given orally in the single dose of 2g/kg. 24 hours following the administration of
paracetamol, 2ml of blood was collected by puncturing the retro-orbital sinus and
biochemical investigations was performed. Then the rats were euthanized by administering
ketamine intraperitoneally. The liver was dissected out, washed in cold saline and blotted dry
by placing it on tissue paper Weight and volume of liver was measured and processed further

for histopathological examination.

Assessment of liver function parameters

At the end of the experimental period, animals were sacrificed by cervical decapitation under
mild ketamine anesthesia, blood was collected and the serum was separated by centrifuging at
300 rpm for 10 min. The collected serum was used for the assay of marker enzymes. The
serum glutamate oxaloacetate transaminase (SGOT) and serum glutamate pyruvate
transaminase (SGPT) were estimated by the method of Reitman and Frankel.'? Alkaline
phosphatase (ALP) was determined by the method of Kind and King.!**

Assessment of biochemical parameters

The total bilirubin was estimated by Method of Malloy and Evelyn.' Immediately after
sacrificing the animal, the liver was excised from the animals, washed in ice-cold saline, and

the weight of the liver was recorded.

Histological studies
Livers were quickly removed and fixed in 10% formalin, dehydrated in gradual ethanol (50%—

100%), cleared inxylene and.embedded in paraffin. Sections (4-5 mm thick)were prepared and
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then stained with hematoxylin and eosin dye for photo microscopic observations of the liver

histologic architecture of the control and treated rats.

Statistical analysis

The results were expressed as mean + standard deviation (S.D). Differences in liver function
parameters and biochemical parameters were determined by factorial one-way ANOVA.
Individual groups were compared using Tukey’s test. Differences with P<0.05 were

considered statistically significant.

RESULTS

There were no macroscopic changes observed in the liver any of the study groups. There was
statically significant decrease in the liver weight and volume observed with grips that
received silymarin 50mg/kg and lycopene 10mg/kg when compared with toxicant control.
(Table 1)

Table 1: Effect of lycopene on liver Weight and Volume in rat model of paracetamol
induced hepatotoxicity.

Grouns Liver weight Liver volume
b (gm/100gm body weight) | (ml/100gm body weight)

Normal control 4.82+0.11 5.62+0.24
Toxical control 5.81+0.12 9.62+0.17
Standard
(Silymarin 50mg/kg) 3.81+0.12 5.64+0.17
Test I

+ +
(Lycopene 5mg/kg) 4.62+0.43 5.13+0.22
Test II

+ +
(