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DearReaders!!!

Again we are back with the new issueof Scintilla to share with you all exciting

developmentsand pharmarelatedinformation.

LǘΩǎtime to roll out the secondissueof 2023with a major emphasison the spectrum
of activitiesandmultipleachievementsmadein the last quarterbyall the inmatesof
the departmentalongwith the activeinvolvementof students.

To start with, we expressour heartfelt condolencesto the departednoblesoulDr.
VimuktaSharma,ProfessorandPrincipal,BMPharmacy,College,Indore.
Threedifferent clubsthat were launchedin the last quarter for the benefit of PG
students have started progressingin the right way with an ample quantum of
activities. Theteamseemsto beextremelyoptimisticin exploringall the possibilities
in organizingtransformationalprograms.

Additionally, this issue includes an invited guest article section, which further
improvesthe value of the newsletter. It is my pleasureto thank Mr. Ravikumar
Angadi,FounderAttitude PlusCorporateSolutionsfor acceptingthe invitation and
sharinganarticleonvariousaspectsof the pharmaceuticalsector.

The newsletter has the glimpsesof multifaceted achievementsof the faculty
membersaswell as the scheduledactivitiesfor the next quarter. My regardsto the
studentsfor contributingthe articlesat the right time.

I congratulatethe scintillateam for the stupendousefforts they haveput in for the
releaseof thispresentissue.

We look forward to receiving valuable inputs from you, so please share your
commentsandrecommendationswheneverit is convenientfor youto do so(Email:
aswathihegde.ps.ph@msruas.ac.in). Thisnewsletterwouldnot be what it is without
yourvaluableopinionsandinput.

Dorememberthe TerryPratchettwords- ThereƛǎƴΩǘa way thingsshouldbe.¢ƘŜǊŜΩǎ
justwhat happensandwhat wedo

Dostaypositive,betterdaysareahead.

Twinkleof JOY,PEACEandHEALTHuntil our nextmeeting
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× Shwetha K, Basavaraj BV, Bharath S (2023) Microwave assisted vanillin

crosslinked chitosan/polycarbophil superporous hydrogels for biomedical

application: Optimization and characterization. Materials Today: Proceedings

(Elsevier)[Availableonline]

× Sharon CF,Bharath S, JayaramanAnbu, Sindhu Abraham (2023) Lyophilized

biocompositechitin-alginatematricesfor wound healingapplication. Materials

Today: Proceedings(Elsevier)[Availableonline]

× SushilYadaoraoRaut,KengyenFu,HuangTaichun, AvinashGahane, Dasharath

Chaudhari,VarunKushwah, RenukaSureshManaguli, Aswathi RHegde,Sanyog

Jain,GuruprasadKalthur, ManjunathBanduJoshi,Hsin-I Chang,Niann-TzyyDai,

SrinivasMutalik (2023) EngineeredNano-carrier systemsfor the oral targeted

delivery of follicle stimulating Hormone: Development,characterization,and

assessmentof in vitro and in vivo performanceand targetability. International

Journalof Pharmaceutics(Elsevier), 637, 122868[Availableonline]

× Aditi Rao,SAshwini,RDeveswaran(2023) Formulationandin vitro evaluationof

grapeseedextract containingdentifrice. MaterialsToday: Proceedings(Elsevier)

[Availableonline]

× Manasa Biligowda Latha Ashmitha Kishan Shetty, R Deveswaran, Ashish

JagannathRai, SereneJoy, HadonahalliMunegowdaShashanka, SiddiqueSha

Muhammad Hussain,SurakshaShetty (2023) Analysisof smart biomaterial

containingumbilicalcordbloodserumprotein conjugatedwith P-(NIPAAM)using

spectroscopy. MaterialsToday: Proceedings(Elsevier)[Availableonline]

Publications
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× ShreyaSingh,SandhyaKV, Merin Mathew (2023) Emulgelsof biopeptides

from lactobacillusstrain for managementof eczema,InternationalConference

on Innovation and Advancesin PharmaceuticalSciences- Current Scenario

and Future Perspectives,AdichunchunagiriUniversity,Karnataka,India, Feb

10-11 [Online]

× Nikitha S, RajeevJ Mudakavi, B V Basavaraj(2023) ExploratoryResearchof

Prokinetic Nasal Spray for Treating Gastrointestinal Motility Disorder,

International Conferenceon Innovation and Advancesin Pharmaceutical

Sciences- Current Scenario and Future Perspectives,Adichunchunagiri

University,Karnataka,India,Feb10-11

× Shruthi M, Sharon CF, SoumyaJoseph,Aditi Vishvjeet Kadam,Revathi N,

Chandini A Gowda, Achyuthanandha H K, Sohom Choudhuri (2023),

Preparationand evaluationof preservativepelletscontainingtrachyspermum

ammi extract, International Conference on Innovation and Advances in

Pharmaceutical Sciences - Current Scenario and Future Perspectives,

AdichunchunagiriUniversity,Karnataka,India,Feb10-11 [Online]

× MeghaN, PuspanjaliSharma,SharonCF,K. SundaraSaravanan(2023), Novel

film forming excipient from a natural source, International Conferenceon

Innovationand Advancesin PharmaceuticalSciences- CurrentScenarioand

FuturePerspectives,AdichunchunagiriUniversity,Karnataka,India,Feb10-11

[Online]

Department Pride

Conference Presentations
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× M. Annapoorna,R. Deveswaran, Santosh(2023), Dissolutionrate enhancement

of Atorvastatin, International Conference on Innovation and Advances in

Pharmaceutical Sciences - Current Scenario and Future Perspectives,

AdichunchunagiriUniversity,Karnataka,India,Feb10-11

× Akhila Jain, Shwetha K, Sindhu Abraham, JeevikaM, RizwanP, Ashok Vital

Rathod,SadaraSanjaySreenivas,SuhasM, BharathKumar,B V Basavaraj (2023)

Developmentof anti-oxidantpeeloff maskcontainingTrachyspermumAmmifruit

oil, International Conferenceon Innovation and Advancesin Pharmaceutical

Sciences- CurrentScenarioandFuturePerspectives,AdichunchunagiriUniversity,

Karnataka,India,Feb10-11

× SharonEstherSamuel,TanmoyGhosh,RajamanickamDeveswaran, BasavarajBV

(2023) Fabricationand Characterizationof Vanillin BasedCrosslinkedFilms of

CMCh-PVA, International Conference on Innovation and Advances in

Pharmaceutical Sciences - Current Scenario and Future Perspectives,

AdichunchunagiriUniversity,Karnataka,India,Feb10-11

× ManishaU Kunder,Aswathi R Hegde, BasavarajB V, ChandanaS, Likitha R V,

PruthviH M, ShravanR,VarunKumarJetty(2023) Formulationdevelopmentand

in vitro permeation studies of an antifungal gel containing voriconazole,1st

KeralaPharmaceuticalCongress-2023, organizedby KeralaPharmacyGraduates'

Association(KPGA),St. JamesCollegeof PharmaceuticalSciences,Chalakudy,

Kerala,India,Feb25-26

Conference Presentations
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× Akshith R, Tanmoy Ghosh, YusufMahammed, Manikanta Murahari, SharonEsther

Samual, Rajamanickam Deveswaran, Basavaraj BV (2023) Drugless crosslinked

polymeric membranesfor topical wound healing: An in vitro-in vivo study, SERB-

sponsoredInternational Conferenceon Developmentin Drug Deliveryat Karpagam

Collegeof Pharmacy,Coimbatore,TamilNadu,Feb27-28

× AkilanM, RDeveswaran, B V Basavaraj(2023) Developmentof anti ulcer suspension

of arecacatechuextract, SERB-sponsoredInternationalConferenceon Development

in DrugDeliveryat KarpagamCollegeof Pharmacy,Coimbatore,TamilNadu,Feb27-28

× SpoorthiS,SandhyaKV, Meena,SharonEstherSamuel(2023) Predictionof Stability

Of Probiotic Suspensionusing Open-SourceDoESoftwareDevelve, SERB-sponsored

International Conferenceon Developmentin Drug Deliveryat KarpagamCollegeof

Pharmacy,Coimbatore,TamilNadu,Feb27-28

× S Janhavi, SandhyaKV, Arathi (2023) Interpretation Of the Dissolutionstudies of

Marketed CiprofloxacinFormulationsusing KinetDS. SERB-sponsoredInternational

Conferenceon Development in Drug Delivery at KarpagamCollegeof Pharmacy,

Coimbatore,TamilNadu,Feb27-28

× Shiva S, Sandhya KV, Vishnavi (2023) Prospectiveand RetrospectiveAnalysisof

Anticancer Drugs Going Off- Patent in the Present Decade. SERB-sponsored

International Conferenceon Developmentin Drug Deliveryat KarpagamCollegeof

Pharmacy,Coimbatore,TamilNadu,Feb27-28

× RakshaCA,SandhyaKV, Vishnavi(2023) Patent landscapeAnalysisof Anti Diabetic

Drugs. SERB-sponsoredInternationalConferenceon Developmentin Drug Deliveryat

KarpagamCollegeof Pharmacy,Coimbatore,TamilNadu,Feb27-28

Conference Presentations
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¶ Dr. SandhyaK V attendedOne-WeekFacultyDevelopmentprogram(online)on

ά/ƻƳǇǳǘŜǊAided Drug Design (CADD)-!ŘǾŀƴŎŜŘέorganized by Centre for

AdvancedComputationalChemistryStudies,Delhifrom January23-29, 2023

¶ Ms. Nikitha Sattendeda webinaronάaŜŘƛŎŀƭCodingasa CareerhǇǇƻǊǘǳƴƛǘȅέ

organizedby Centre for Molecular and NanomedicalSciences,International

ResearchCentre,SathyabhamaInstitute of Scienceand Technology,Chennaion

April 15, 2023

¶ Ms. Nikitha SattendedanonlineworkshoponάaƻƭŜŎǳƭŀǊBiologicalTechniques

and SoftwaretŀŎƪŀƎŜǎέorganizedby Industry institution interaction cell &

VijayaCollegeof Pharmacyfrom March9ς11, 2023

¶ Ms. Nikitha S attended National level FacultyDevelopmentprogram (online)

organizedby National Level Faculty development program organizedby the

School of Pharmacy, Sri Balaji Vidyapeeth (Deemed to be University),

Puducherry& Mother TheresaPostgraduateand ResearchInstitute of Health

Sciences,Puducherryin associationwith Associationof PharmaceuticalTeachers

of India(Tamilnadubranch)from April 4ς25, 2023

¶ Dr. BasavarajBV attendedOne-WeekFacultyDevelopmentprogram(online)on

ά/ƻƳǇǳǘŜǊAided Drug Design (CADD)-!ŘǾŀƴŎŜŘέorganized by Centre for

AdvancedComputationalChemistryStudies,Delhifrom March22-28, 2023

¶ Dr. SindhuAbrahamattendedOne-WeekFacultyDevelopmentprogram(online)

on ά/ƻƳǇǳǘŜǊAided Drug Design(CADD)-!ŘǾŀƴŎŜŘέorganizedby Centre for

AdvancedComputationalChemistryStudies,Delhifrom March22-28, 2023

Workshops/Seminars attended
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¶ Dr. SharonCFurtadoattendedOne-WeekFacultyDevelopmentprogram(online)

on ά/ƻƳǇǳǘŜǊAided Drug Design(CADD)-!ŘǾŀƴŎŜŘέorganizedby Centre for

AdvancedComputationalChemistryStudies,Delhifrom March22-28, 2023

¶ Mrs. ShwethaK attended One-WeekFacultyDevelopmentprogram(online)on

ά/ƻƳǇǳǘŜǊAided Drug Design (CADD)-!ŘǾŀƴŎŜŘέorganized by Centre for

AdvancedComputationalChemistryStudies,Delhifrom March22-28, 2023

¶ Dr. Aswathi R Hegdeattended Teachers'skill Empowermentseries(TEM-II) on

the theme"InterprofessionalCommunication: a BigIssueor a BigOpportunityin

tŜŘŀƎƻƎȅάheld on March 3 , 2023 (Hybrid mode) , organizedby Centre for

PharmaceuticalSkillDevelopment(CPSD), under the aegisof ManipalCollegeof

PharmaceuticalSciences, Manipal

¶ Dr. Aswathi R Hegdecompleteda certificate courseon Drug Metabolism and

Pharmacokinetics(DMPK-2022) between AugςDec,conductedby Societyfor

the Studyof Xenobiotics(SSX), Indiawith 86%(Gradepoint: 8)

¶ Dr. Aswathi R Hegdeparticipated in the Cloud-basedHands-on Workshopon

Molecular Docking,PharmacophoreModeling and Machine learningorganized

by Divisionof Bioinformatics,ICMR- NationalInstitute of CancerPreventionand

Research,NoidaandSchrodingerInc. from March15-16, 2023.

Workshops/Seminars attended
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Awards and Accolades

12

The KarnatakaScienceand TechnologyAcademy[KSTA],Department of Science&
Technology,Governmentof Karnatakahas awarded a Certificate of Appreciationfor
baggingthe prestigiousProf. U R Rao Award for Innovative Project by PG students
(2022-2023) to Ms. VidyaKandMs. ShivaniSrinivasanH.

Ms. Shivanidid her project titled Ψ5ŜǎƛƎƴof nasal route mucoadhesivein-situ gel and
establishpharmacodynamictreatment for motion sicknessusing animalƳƻŘŜƭΩunder
the astuteguidanceof Dr. S. Bharath, Professor& Dean,Dept of Pharmaceutics,RUAS.
Ms. Shivanidid her project titledΨ¢ƻǇƛŎŀƭformulation loadedwith pomegranateseedoil
for the treatment oftǎƻǊƛŀǎƛǎΩunderthe astuteguidanceof Dr. BV Basavaraj, Professor
& HOD,Deptof Pharmaceutics,RUAS.
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Ms. Tejaswini Dhamdar, Mr. Akshith
and Ms. Spoorthi K S, first Semester
PGsof Department of Pharmaceutics,
won awards in the Oral and Poster
categories at the SERB-sponsored
"International Conference on
Development in drug delivery" at
Karpagam College of Pharmacy,
Coimbatore.

Dr. Aswathi R Hegdewon 2nd prize in
Oral presentation category for her
researchpaper presented at the DSU
sponsored National Conference on
"Drug Delivery and Translational
Research" held at the College of
Pharmaceutical Sciences, Dayananda
SagarUniversity,Bengaluru

Mr. KoushalV Gowda, first semester PG student from the Department of 
Pharmaceutics received the best Oral Presentation award at International 

Conference on Innovation and Advances in Pharmaceutical Sciences - Current 
Scenario and Future Perspectives, AdichunchunagiriUniversity, Karnataka
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Thepharmaceuticalindustry is a vastand
complex sector that deals with the
development,production, and marketing
of drugs and medicines. Here are some
detailsabout the pharmaindustry:

Research and Development: The
pharma industry invests heavily in
researchand developmentto discover
new drugsand treatments for various
diseases. This involves conducting
clinicaltrials, identifyingpotential drug
targets, and developing new
compounds.

Manufacturing: The pharmaceutical
manufacturing process involves a
rangeof activities. The manufacturing
process must adhere to strict
regulatory guidelines to ensure the
safetyandefficacyof the products.

Quality Control: Quality control is an
essential aspect of pharmaceutical
manufacturing. Quality control ensures
that the drugs produced meet the
required quality standards and
regulatory requirements. Quality
control involves testing the drugs at
variousstagesof production to ensure
they meet the requiredspecifications.

RegulatoryAffairs: Regulatoryaffairs is
a critical function in the pharma
industry. Regulatory affairs
professionals are responsible for
ensuringthat drugsare developedand
marketed in compliance with
regulatory requirements. Theyprepare
and submit regulatory filings and
communicate with regulatory
authorities to gain approvalsfor new
drugs.

18

Invited Guest Article

Mr. Ravikumar Angadi 
Founder and Director 

Attitude Plus Corporate Solutions 

NLP Master Practitioner,  Sales Mastery 

Trainer,  Mind Performance and 

Behavioural Change Coach

18

Unraveling the Domains 
of Pharmaceutical 

Industry
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Marketing and Sales: The pharma
industryspendsa significantamountof
money on marketing and sales to
promote their products. Marketingand
sales teams work to educate
physicians,pharmacists,and patients
about the drugsandtheir benefits.

Distribution: Thepharmaindustry has
a complex distribution network that
involves transporting drugs from the
manufacturing site to pharmacies,
hospitals, and other healthcare
providers. This involvesmanagingthe
supply chain, ensuringproduct safety
and quality, and complying with
regulatoryrequirements.

19

Patent Protection: Patents play a
crucial role in the pharmaceutical
industry, as they protect the
intellectual property of the drug
developers. Patents allow companies
to recoup the cost of research and
development and incentivize the
developmentof newdrugs.

GlobalMarket: Thepharmaindustry is
a global market, with products and
servicesdistributedandsoldin various
countries. The industry is highly
regulated,andcompaniesmustcomply
with different regulations in different
countries.

Types of Drugs: The pharmaceutical
industry produces a wide range of
drugs, including prescription drugs,
over-the-counter drugs,genericdrugs,
and biologics. Prescription drugs
require a physician's order and are
usually more potent and specialized
than over-the-counter drugs, which
can be purchased without a
prescription

19
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Drug Pricing: Drug pricing is a highly
debated topic in the pharmaceutical
industry. The cost of developingand
producing drugs is high, and
companies often price drugs at a
premium to recoup their investment.
However, high drug prices can limit
access to essential medicines, and
some countries have implemented
pricecontrolsto regulatedrugprices.

Clinical Trials: Clinical trials are an
essential part of drug development.
Clinicaltrials involve testing the safety
and efficacy of drugs in human
subjects. The clinical trial process is
highly regulatedand involvesmultiple
phasesbefore a drug canbe approved
for use.

Generic Drugs: Generic drugs are
copiesof brand-namedrugsthat have
the same active ingredients, dosage,
and efficacy. Genericdrugsare usually
lessexpensivethan brand-namedrugs
and can provide cost savings to
patientsandhealthcareproviders.

20

Biologics: Biologicsare a type of drug
that is produced using living cells.
Biologics are more complex and
difficult to produce than traditional
drugsand are usuallymore expensive.
Biologicsare used to treat a rangeof
diseases, including cancer,
autoimmunediseases,andraregenetic
disorders.

Mergers and Acquisitions: The
pharmaceuticalindustry is known for
its frequent mergersand acquisitions.
Companiesmerge or acquire other
companies to gain access to new
products or technologies, increase
marketshare,andreducecosts.

Intellectual Property: Intellectual
property is a critical aspect of the
pharmaceutical industry. Patents
protect the rights of drug developers
and allow them to recoup their
investment in drug development.
However,patentscanalso limit access
to essential medicines, and there is
ongoing debate about the balance
between intellectual property rights
andpublichealth.

Thepharmaceuticalindustry is constantly
evolving, and there are several future
trends to watch. Theseincludethe useof
artificial intelligenceandmachinelearning
to accelerate drug development, the
development of personalizedmedicine,
and the increasinguseof telemedicineto
deliverhealthcareservices.

20
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Patent, is a legal document granted by
the government giving an inventor the
exclusiveright to make,use,and sell an
invention for a specified number of
years. Thegoalof the patent systemis to
encourageinventorsto advancethe state
of technologyby awardingthem special
rightsto benefit from their inventions.

Process of patent approval involves:
Filingof the application,examinationof
the patent application,prior art search,
publication, grant/refusal of a patent,
opposition, appeal. Rejectionof patent
applications in India is done under
Section 15. It rejected around 1637
patent applications. The applicant is
calledby the IPO(Initial PublicOffering)
for clarificationsbut if he is unable to
prove or give clarificationsof the raised
objections under Section 14. The
application gets rejected under section
15by the Controller.

21

Ms. Thejeswini C
M.Pharm Sem I

Dept. of Pharmaceutics

Thisarticle coversan exampleof patent
rejection by Indian Patent Office. The
patent appliedwasby the J&J(Johnson&
Johnson) company for the drug
Bedaquiline for treatment of drug-
resistanttuberculosis.

About disease:

Tuberculosis (TB) is caused by a
bacterium called Mycobacterium
tuberculosis. The bacteriausuallyattack
the lungs,but TBbacteriacanattackany
part of the body such as the kidney,
spine, and brain. Not everyoneinfected
with TB bacteria becomes sick. As a
result, two TB-related conditions exist:
latent TBinfection (LTBI)and TBdisease.
If not treated properly,TBdiseasecanbe
fatal. Eachyear, we recognizeWorld TB
Day on March 24. This annual event
commemoratesthe date in 1882 when
Dr. RobertKochannouncedhis discovery
of Mycobacterium tuberculosis. More
than 40%of the populationin Indiacarry
Tuberculosisinfection in their body but
only10%get TBdisease.

21

Patent and Patent Rejection: 
èœǒ ĢŖĢ _ŭĢŖú ƠĬşĬĖƵ mămƝƥ 

patent on TB drug?
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Patent:

An invention relating to a product or a
processthat is new, involving inventive
stepandcapableof industrialapplication
can be patented in India. If the grant of
the patent is for a product, then the
patentee has a right to prevent others
from making, using, offering for sale,
sellingor importingthe patentedproduct
in India. If the patent is for a process,
then the patentee has the right to
prevent others from using the process,
using the product directly obtained by
the process,offering for sale, selling or
importing the product in India directly
obtainedby the process. ThePatentsAct
1970, alongwith the PatentRules1972,
came into force on 20 April 1972,
replacing the Indian Patent and Design
Act 1911. The Office of the Controller
General of Patents, Designs &
Trademarks (CGPDTM)is located at
Mumbai and the Head Office of the
Patentofficeisat Kolkata.

22

Thestory sofar:

On March 23, the Indian Patent Office
rejected an application by
pharmaceuticalgiant Johnson& Johnson
(J&) to extend its patent on the drug
bedaquiline beyond July 2023.
Bedaquilineis a drug in tablet form Used
to treat drug-resistant tuberculosis(TB).
This opens the door for drug
manufacturers to produce generic
versions of bedaquiline, which are
expectedto be more affordable and to
contribute to India's goal of eliminating
TBby 2025.

What is drug-resistantTB?

As of 2017, India accountedfor around
one-fourth of the world's burden of
multi-drug resistant (MDR) TB and of
extensively-drug resistant(XDR)TB. MDR
TB resists treatment by at least two
frontline drugsin TBtreatment, isoniazid
andrifampicin.

XDRTBresiststhesetwo drugsaswell as
fluoroquinolones and any second-line
injectable drug. XDR TB is rarer than
MDRTB - there were 1.24,000 casesof
the latter in India (2021) versus 2,650
casesof the former (2017).

22
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Howeffectiveis bedaquiline?

Typically,bedaquilineneedsto be taken
for six months: at a higher dose in the
first two weeks followed by a lower
dosage for 22 weeks. This period is
shorter than other treatment routines
for pulmonaryMDRTB,whichcanlast 9-
24 month. A phase lI clinical trial
observed that culture conversion
(turning a patient's sputum culture from
positiveto negative)at 24 weeksdurable
and associatedwith a high likelihood of
response at 120 weeks, due to
bedaquiline.

Unlike second-line treatment options
that are injected and can have severe
sideeffects,like hearingloss,bedaquiline
is availableastabletsand is lessharmful,
although it has potential side effects of
its own. Studiesuntil 2018 found that it
could be toxic to the heart and the liver.
This is part of why it is recommended
onlyasa treatment of last resort.

23

The WHO'sdecisionrevitalizeda debate
on the ethics of makinga much-needed
but versus insufficiently tested drug
available quickly lowering the safety
threshold for pharmaceuticalcompanies
producingdrugsfor desperatepatients.

Why was the patent application
rejected?

J&J's patent application was for a
fumaratesalt of a compoundto produce
bedaquilinetablets. Twogroupsopposed
the patent: 1) Network of Maharashtra
people living with HIV and 2) Nandita
Venkatesanand PhumezaTisile, both TB
survivors, supported by Médecins Sans
Frontières

Both groupsarguedthat J&J'smethod to
produce a "solid pharmaceutical
ŎƻƳǇƻǎƛǘƛƻƴάof bedaquiline is obvious,
known in theŀǊǘάand doesn't require an
"inventive step". Accordingto the Indian
Patent Act 1970 Section 2(1)(ja), an
'inventive step' is an invention that is
"not obvious to a person skilled in the
art". The latter also contendedthat the
current application drew significantly
from a previous patent, WO
2004/011436, which discusseda similar
compoundon whichbedaquilineis based
and whose priority date (2002) well
precededthe newapplication.

ThePatentOfficerejectedthe application
on these and other grounds, including
Sections3d and 3e of the Act. These
pertain to "mere discoveryof a new form
of a known substancewhich does not
result in the enhancementof the known
efficacy of that substance" and "a
substanceobtainedby a mere admixture
resulting only in the aggregationof the
properties of the componentsthereof",
respectively,whicharenot patentable.
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Why is the rejectionnotable?

India has the largest population of
peoplelivingwith drug-resistantTB. J&J's
patent on bedaquiline meant the drug
cost $400 (revisedto $340 in 2020) per
person,plus the costof other drugs. The
rejection is expectedto lower the costof
bedaquilineby up to 80%.

So far, the Indian government has
directly procured the drug and
distributed it through State-level TB
programmes. After July 2023,
manufacturersof genericdrugs such as
Lupin will be able to produce generic
versionsof bedaquiline.

The argument based on WO
2004/011436 is also relevant to
'evergreening- a strategy whereby a
patent-owner continuouslyextendstheir
rightsand/or appliesmultiple patentsfor
the same entity. Indian law disallows
this.

24
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Immunosuppressants are used
commonlyin two conditions: to prevent
graft versus host rejection in
transplantation and autoimmune
disorders. Autoimmune diseases are
chronic in nature requiring lifelong
treatment. Organtransplantationis also
expensive. Commonly prescribed drugs
in autoimmune diseases are disease
modifying anti rheumatic drugs
(DMARDs), glucocorticoids and
nonsteroidal anti-inflammatory drugs
(NSAIDs). Anti-TNF-alpha inhibitors are
also widely used. Autoimmunediseases
are chronic in nature mostly requiring
lifelongtreatment. Hence,thesediseases
result in hugeamountof direct aswell as
indirectcost,andhigh-out of pocketcost.
Therefore, affordability of these
medicinesiscrucial.

To addressthe problem of affordability,
government caps the prices of drugs
included in National List of Essential
Medicines(NLEM).

25
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However, even cost variation among
various brands of the drugs included in
essential medicine list is of concern as
majority of prescriptionsare written using
brand names. Hence this study was
undertakento evaluateimpact of essential
medicine list on cost variation of these
drugs.

Costvariationamongvariousbrandsof the
drug is crucial as majority of prescriptions
are written using brand names, even
though MCI/ NMC mandatesphysicianto
prescribe using generic names. Further,
prescribing costly drugs can lead to
decreasein patient compliance,adversely
affect physician- patient relationship and
can have psychologicalimpact on patients
grappling with financial hardships. Hence
this study was undertakento analyzecost
variation among different brands of
commonlyused immunosuppressantdrugs
in India. Anotherobjectiveof the studywas
to analyze difference in cost variation
among drug prices controlled by DPCO
(Drugs in National list of essential
medicines) and those which are not
controlled (not in National list of Essential
Medicines).

25
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Methodology:

Immunosuppressantdrugswere broadly
classifiedinto two categoriesdrugslisted
under National List of Essential
Medicines (NLEM)22 and drugs not
included (NNLEM), but used as
immunosuppressants. Fixed dose
combination was excluded from the
study. Pricesof the drugs belonging to
both the groups were obtained from
website άtƘŀǊƳŀSahi 5ŀƳέ
(https://nppaimis.nic.in γ ppaprice γ
pharmasahidaamweb). PharmaSahiDam
is developed and maintained by
άbŀǘƛƻƴŀƭPharmaceutical Pricing
!ǳǘƘƻǊƛǘȅέwhich is a credible online
search tool to check prices of
scheduled/non-scheduled drugs. Unit
prices of all available brands for given
formulation of eachdrug were recorded.
Thedrug strengthwasconsideredonly if
it was available from two or more
manufacturers. Ceilingpriceof the NLEM
drugs was noted. Other parameters
recorded were the minimum and
maximumcost per unit in Rupees(INR)
of a particular drug formulation. Later,
costratio wascalculated,it is the ratio of
the cost of the costliest to cheapest
brand of the samedrug. Furthermore,%
cost variation was calculated using
followingformula:

% Cost variation = Maximum cost
minimum cost/ Minimum costx 100

26

Themultiple linear regressionanalysiswas
performed to investigate association
between % cost variation and study
independentvariablessuch as essentiality
and numberof brands. Thiswasperformed
usingIBMSPSSsoftware.

Figure 1: Bar diagram showing cost variation 

among various drugs from NLEM group

Figure 2: Bar diagram showing cost 

variation among various drugs from 
NNLEM group

Results:

NLEM group had 9 drugs (23 different
strengths/doses) while NNLEM had 10
drugs(27 different strengths/doses). Figure
1 and 2 bar diagramsdepict cost variation
amongdrugsfrom NLEMgroupandNNLEM
respectively. Immunosuppressant drugs
showed wide cost variation. Maximum %
cost variation among drugs NLEM drugs
was seen with prednisolone 5mg tablet
(600%) and dexamethasone0.5mg tablet
(500%)
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However,cost of per tablet is very low
that is about in rangeof INR. 0.1-0.7 and
INR. 0.1-0.6 respectively, and hence
practically%costvariationis insignificant.
Minimum cost variation is seen2% with
cyclosporine50mgcapsule.

Another drug from NLEM group -
Cyclophosphamide injection (200mg)
alsoshowedhigh %costvariationthat is
about 267%. Minimum costper unit was
found to be INR 16 whereasmaximum
costwasINR60. Costvariationwasseen
across all strengths of
methylprednisolone, however highest
was seenin caseof methylprednisolone
tablet (8mg ,16mg) that is 250%. Among
NNLEMgroup, maximum cost variation
of 1213%wasseenin caseof Etanercept
25 mg injection. Everolimus5mg and 10
mg tablet showedhugecost variation of
greaterthan 900%. Triamcinolone10mg,
40mg injection, etanercept injection 50
mg, deflazacort 12mg tablet showed
342%, 508%, 505%, 409% of cost
variation,respectively.

27

Table 1: Multiple regression analysis summary of 

percentage cost variation (PCV)
Overall higher cost variation was seen in
NNLEM drugs. This was further
substantiated by multiple regression
analysis (Table 1). ʲҐ0.316, p = 0.021,
(significantas p < 0.05) proved that listing
of drugsas essentialmedicinesand ceiling
their prices reduced cost variation among
variousbrands. However,numberof brands
hadno effect on costvariationό=̡ 0.026, p
=0.847).
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45
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The neurologicalcondition known as a
stroke is characterizedby blood vessel
obstruction. Brainclots blockblood flow,
obstruct arteries, and lead to blood
vesselrupture and bleeding. Brain cells
suddenlyperish due to a lack of oxygen
when the arteries leading to the brain
are ruptured during a stroke. Dementia
and despairare additionalcomplications
of stroke.

Strokewascategorizedasa blood vessel
illness up until the International
Classificationof Diseases11 (ICD-11) was
publishedin 2018. Clinicaldata were not
consideredwhen classifyingICDsin the
past. Producedfrom strokepatientswere
incorporated into the chapter on
cardiovascular disorders, severely
distorting the severity and burden of
certainconditionsassociatedwith stroke.
Stroke patients and researchersdid not
receive government assistanceor grant
money intended to treat neurological
diseasesas a result of this incorrect
classificationinsidethe ICD.

28
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Theactualnatureandsignificanceof stroke
were finally acknowledgedin the ICD-11,
and stroke was re-categorizedwithin the
neurological chapter as a result of
persistent advocacy from a group of
physicians. Thereclassificationof stroke as
a neurological condition has resulted in
more precise data documentation and
statistical analysis, promoting
advancements in acute healthcare, and
securingfinancingfor strokeresearch.

Epidemiologyof Stroke

Strokeis the secondmostcommoncauseof
death worldwide. About 13.7 million
people are affected by it, and every year,
5.5 million people die from it. Ischemic
infarctions account for about 87% of
strokes, and their prevalence increased
significantlybetween1990and2016, which
is attributed to lower mortality rates and
better clinical interventions. Strokes are
primarily caused by primary (first-time)
hemorrhages, with secondary (second-
time) haemorrhages accounting for
between10and25percentof cases.
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Despite a decline in the occurrenceof
stroke, the Global Burden of Disease
Study (GBD)reports that the age, sex,
and locationof individualsaffectedmake
it more likely that they would experience
disability. With time, stroke's
socioeconomiccosthasgrown.

Pathophysiologyof Stroke

A stroke is described as a sudden
neurological outburst brought on by
impededblood flow via the brain'sblood
vessels. In order to research the
neurovascularanatomy, it is crucial to
Clinical stroke manifestation. Two
internal carotids in the front and two
vertebralarteriesin the backcontrol the
blood flow to the brain (the circle of
Willis). Haemorrhagicstroke is brought
on by bleedingor blood vesselsthat are
open,while ischemicstrokeisbroughton
by insufficientbloodandoxygenreaching
the brain.

Over 85% of stroke patients lose their
lives as a result of ischemicocclusions,
with intracerebral haemorrhage
accountingfor the remaining15%. Brain
thrombosisand embolismare causedby
ischemic occlusion. Vascularnarrowing
brought on vascular atherosclerosis
affectsbloodflow in thrombosis

29

Plaqueaccumulationeventuallycausesthe
vascular chamber to narrow and clot,
leading to thrombotic stroke. Reduced
blood supply to the brain region in an
embolic stroke result in an embolism; the
reducedblood flow to the brain results in
acute stress and premature cell death
(necrosis). Plasmamembrane breakdown,
organelle enlargement and cellular
contents seeping into extracellular space,
andlossof neuronalfunction all occurafter
necrosis. Other significant factors that
affect stroke pathology include
inflammation, energy failure, loss of
homeostasis,acidosis,elevatedintracellular
calcium levels, excitotoxicity, free radical-
mediated toxicity, cytokine-mediated
cytotoxicity, complement activation,
impairment of the blood-brain barrier,
activationof glialcells,oxidativestress,and
infiltration of leukocytes.

Due to a better understanding of the
pathophysiology of stroke and the
discoveryof novel medicationsintended to
treat the myriad of potential targets, the
frequencyof stroke-related emergencyhas
significantlydecreasedin recentyears.
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Trendsin StrokeResearch

Regenerative therapy has been
developedto reconstructbrain networks
and repair neurons destroyed by
ischemiainsult asa result of advancesin
stemcell technologiesandgenomes. The
WIP1 geneis a Want signalingregulator
and a potential therapeutic target.
Researchin mousemodelsdemonstrated
that the presence of WIP1 regulates
neurogenesis through activation of -
Catenin/Want signaling and that its
knockdown inhibits the functional
recovery processafter stroke. Like this,
NB-3 (contactin-6) is crucial for
neuroprotection, as evidencedby NB-3
knockdown in mice following a stroke
event. Increased brain injury during
MCAo was observed in NB-3-deficient
mice, which also impaired neurite
outgrowth and neuronalsurvivalrates. It
is thought that NB-3 can treat ischemic
insult.

For the treatment and prevention of
stroke, many natural substanceshave
been shown to be helpful. They offer
comparable efficacy and safety to
syntheticdrugsandcanbe manufactured
for lessmoney.

30

Honokiol is a natural substancethat has
been shown to have neuroprotective
benefits in animalmodels. It alsoseemsto
play a part in loweringoxidativestressand
reducing inflammatory responses. A
possible therapy option for stroke is
gastrodin, a substance obtained from
Gastrodiaelata. It enhancedneurogenesis
and turned on -Catenin-dependent Want
signalling in a mouse model to offer
neuroprotection following ischemiainjury.
Moreover, it contains antioxidative
properties that guard neural progenitor
cells from neuronal functional decline.
Clinical studies have demonstrated the
safety of Gastrodin, making it a viable
alternative for stroke therapy in the
foreseeablefuture.
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Although self-medication is widely
developed, there is little detailed data
about its adverse drug reactions. This
study investigated the main
characteristics of ADRs with self-
medication recorded in the Midi-
Pyrenees PharmacoVigilancebetween
2008and 2014. Self-medicationincluded
first OTC drugs and second formerly
prescribed drugs later used without
medical advice. Among the 12,365
notifications recorded, 160 (1.3%) were
related to SM with 186 drugs. Around
three-fourth of the ADRswereΨǎŜǊƛƻǳǎΩ.
Mean age was 48.8 years with 56.3%
females. The most frequent ADRswere
gastrointestinalandneuropsychiatricand
main drug classes involved NSAIDs,
analgesics, and benzodiazepines.
Phytotherapyςhomeopathy accounted
for 9.1%of drugs.
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Around10%of drugsalesin Europeareover
the counter (OTC) drugs. However, Self-
medication (SM) behavior is relatively
frequent, involvingbesideuseof OTCdrugs,
consumption of formerly prescribed drugs
later used without medical advice (which
canbe calledreuseof previouslyprescribed
drugs). In a systematicreview performed in
an elderly population, Jerez-Roig found
prevalencevaluesof SM behaviorbetween
20 and 60% with a 38% meanvalue. SMis
generallybelievedto be safe. In fact, in the
literature, there are relatively few detailed
pharmacological and clinical data about
adversedrugreactionsdue to SM. Thus,this
studywasperformedto investigatethe main
characteristicsof SMadversedrug reactions
reportedto a pharmacovigilancecenter.
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Methodology:

Self-medication with adverse drug
reactionswere detected in the database
after, first, a selection of drugs not
requiring a medical prescription and,
second, analysis of the medical and
pharmacologicalcomments written at
the end of each registered case. Thus,
the term Ψ{aΩincludes first OTCdrugs
and second formerly prescribed drugs
which were later used without medical
advice. In this study, phytotherapy was
defined as plant-derived medicines. The
main characteristicsof the patients age,
gender, drugs ΨǎǳǎǇŜŎǘŜŘΩor not and
adversedrug reactions seriousnessand
evolution were investigated. Misusewas
defined according to Begaud as
prescriptions or uses of drugs not
conforming to the approved
recommendations.

All the observationsstudiedin this study
were also registeredin the FPVDB. This
study includedonly suspecteddrugsand
not concomitant ones. Finally, we
investigated drug associations Self-
medication with adversedrug reactions
defined as the most frequent and
clinically significantassociationsseen in
the studybetweenan ADRanda classof
SM drugs(NB: this term doesnot mean
drug interactions). Forstatisticalanalysis,
we calculatednumbersand percentages
for qualitative variables, standard
deviations and ranges for quantitative
ones

32

Drug-SM-ADRassociations

The most frequent ones were
gastrointestinal pain , bleedings, renal
insufficiency or pancreatitis with NSAIDs
(ketoprofen, ibuprofen), (ii) nausea-
vomiting, bleedings, confusionalstates or
pancreatitis with analgesics (tramadol,
paracetamol),and(iii) asthenia, confusional
statesor lossof memorywith psycholeptics
(oxazepam,zolpidem). With phytotherapyς
homeopathy, cholestasisarrhythmias, and
pancreatitis were registered. Misuse was
found for 67 (36%) drugs, mainly with
NSAIDs(n = 11, ketoprofen, ibuprofen,etc.)
followed by analgesics(n = 4, acetylsalicylic
acid, paracetamol, tramadol, etc.) and
psycholeptics (n = 4, zolpidem,
bromazepam, oxazepam, and lorazepam).
There were 14 reports with acetylsalicylic
acidusedasananti-inflammatory.

In conclusion,this study shows that Self-
medicationwith adversedrug reactionsare
frequently reported to pharmacovigilance
centers: around1.5%of the registeredADRs.
TheyareΨǎŜǊƛƻǳǎΩin around three-fourth of
casesand occurmost frequently in women,
mainly with NSAIDs, analgesics, or
benzodiazepines. Pharmacovigilanceof SM
must be developed to better define the
benefit-riskratio of thesedrugs.
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The talk focusedon importanceof ADMEand in vivo researchin drug

development. Following a brief introduction to drug development

stages,Meghanaemphasizedher talk on determinationof solubility,and

metabolismusingliver microsomes. Variousmethodsfor determination

of invitro permeability using Caco-2, MDR1 MDCK cell lines was

explained. Thehighlightsof the talk includedher personalexperiences

duringtransition from academicsto industryandher processof learning

throughout the journey. Ms. Meghanaacknowledgedthe role of the

department and faculty in building her basicsand pavingthe road for

her future.

An Alumni Guest Lecture was organized by Department of

Pharmaceutics,FPH,RUASon 17th February2023 at 3:00 P.M. Ms.

Meghanacurrently employedasResearchAssociateat Jubiliant Biosys

Ltd., DMPK Department delivered a talk on ΨLƴǘǊƻŘǳŎǘƛƻƴto in vitro

ADMEandin vivoPKresearchin5atYΩ. Thesessionwasattendedby 60

studentsacrossall departmentsandfacultymembers.

Alumni Guest Lecture
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In this context, we had the inaugural webinar sessionon άDesign and

Developmentof Peptide-basedAntibiotics to Treat InfectionsCausedby

Multidrug-Resistant Pathogens" by Dr. Prakash Hazam, Post Doctoral

Fellow, AcademiaSinica, YilanCounty,Taiwanon Saturday,25th February

2023. Dr. Prakashdeliberatedon the importanceof peptide antibioticsas

an alternativemeansof deliveringbioactivedue to their resemblancewith

the bacterial membrane of drug resistant micro-organisms. He also

outlined the design and development of peptides using relevant case

studiesandexamples. Over60 participantsfrom variouspharmacycolleges

registeredandparticipatedin the event.

Departmentof Pharmaceuticsat Facultyof Pharmacy,RamaiahUniversityof

Applied Sciencesis committed to keeping up with the rapidly changing

scientific environment in order to developefficient drug delivery systems.

Resonatingwith this idea we are organizinga DistinguishedLectureSeries

comprisingof eminent speakerswith accomplishedresearchexperiencein

formulation development and drug delivery research and drug delivery

research.

Distinguished Lecture Series - I
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On 30th March 2023, Department of Pharmaceuticsorganizeda Guest

Lectureby one of our alumni Dr. ParthaSarathyRoy (1998-2002batch)on

the topic "Recentadvancesin DrugDevelopment".

Alumni Guest Lecture
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Department of Pharmaceuticsas part of Value-Added Course(VAC) in

ContemporaryApproachesto PharmaceuticalMarketing)organizeda guest

lecture by Mr. MukeshKumarJain,RegionalManagerNovaNordiskIndia

Pvt. Ltdon "TheEvolvingWorld of PharmaMarketing".

The lecture was attended by VIII semesterB. Pharm and PharmaMBA

students. The studentswere happy to interact with the speakerand got

new insightsabout the world of PharmaceuticalMarketing.

Value Added Course: 
Contemporary Approaches to Pharmaceutical Marketing
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Submit your answers to the Editorial team ­Attractive prizes to be won!!
(aswathihegde.ps.ph@msruas.ac.in)
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And now we have an Identity!!

Unveiling the logo of 
Scientia Club!!
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TheNew Yearis the time to start over, makenew resolutions,and look forward to a
great future ahead. Scientia club heralded the New Year with enthusiasm and
enjoymentby organizinga smallget-togetherwith the departmentfacultymembers.

Heralding the New Year 2023 with gusto

Turkey-Syria Earthquake Relief Fund

One of the worst disasters this century has impacted millions of people and left
thousands homeless following two devastating earthquakesnear the Türkiye-Syria
border on 6 February2023. As a humanitariangesture,ClubScientiaraisedfunds to
donatetowardsTurkey-SyriaEarthquakeReliefFund
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