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Scintilla is the quarterly E-news letter of Department of Pharmaceutics, FPH, RUAS which
seeks to provide to world outside, News, Views, and Creative expressions from the
members of the department. Scintilla comes directly from Latin, where it carries the
meaning of "spark" - that is, a bright flash such as you might see from a burning ember or

spark of specified quality or feeling, which is almost synonymous to department's intent,
\hence the name SCINTILLA Y,
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LovelyReaders!!!

Wishingyouall a fantasticand fabulousnewyear¢ HAPP®023

Introducingthe first issueof volumethree with slight but yet significantchangesin
data delivery,the Scintillateam is highly pleased Thefact that | am writing these
wordsfor the first issueof 2023is a matter of great pride. It isappropriateto record
the department'sappreciableprogressin severaldomains especiallyin settingand
strengtheningstandardsfor reachingthe shortterm targets.

In order to create the expectedlevel of dynamismand take advantage of the
students'real potential, the departmentlaunchedthree clubs Theseclubsprovide
extensivecoverageon instilling the spirit of professionalisnthrough multitasking
andteam buildingactivities.

Ensuringcognitive and emotional growth and stability, SNAPCLUBplays a larger

role in understandingthe conceptsof mutual addiction and acceptance Club
SCIENTIA, scientificplatform for the explorationand expansiorof pharmaceutical
sciencegosteringexcellencen the profession Thethird club, Mind Miners Clubaka

bookclubencourageshe studentsto createa bookbank, both soft and hard copies,
for the circulationof diversifiedinformationfor the overalldevelopmenbf students

As anticipated, receiveda colossalresponsefrom studentsto take it to the next
level | certainlyhopetheychangeradicallyto becomeproductiveprofessionals

The articles, though few in number, illuminate the prevailing scenario of the
pharmaceuticafield with a strong messagethat there is no endto innovationand
creativethinking

| sincerelyapologizefor being slightly behind on this issuedue to pressingand
unavoidablework commitments Herethereafter, the SCINTILL#®am ensuresthat
the calendaiis respectedy publishingthe nexteditions

My hearty regardsto all the contributors and modestappealto the readersand
supportersfor contributing high quality articlesin big numbersfor good readability
andimpactingthe readingcommunity

We are opento criticismand good adviceto improvisethis e-newsletter,do not
hesitateto do soRemembeX Donot follow the majority, follow the right way.

Dostaypositive better daysare ahead

Twinkleof JOYPEACBNdHEALTHuntill our nextmeeting

For any further queries and suggestions contact:

Dr. R.Deveswaran

b4

& 080-23608942

Dr: S. Bharath
Chief Editor
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@Publications

1 V. R Sanal Kumar, Bharath Rajaghatta Sundararam, Pradeep Kumar
RadhakrishnanNichith Chandrasekarar$hivKumarChoudharyVigneshwaran
Sankar, Ajith  Sukumaran, VigneshwaranRajendran, Sulthan Ariff Rahman
MohamedRafic,DhruvPanchal, YashRaj,SrajanShrivastavaCharlieOommen,
Anbu Jayaraman,DeveswaranRajamanickam,Bharath Srinivasan (2022 In
vitro prediction of the lower/upper-critical biofluid flow chokingindex and in
vivo demonstrationof flow chokingin the stenosisartery of the animalwith air
embolism,Physic®of Fluid,34, 101302

9 K Bhagyasree,Dhrubojyoti Mukherjee, Mohammad Azamthulla, Shouvik
Debnath,LakshmiM Sundar,SahanaHulikal, BanalaVenkateshTeja, Shvetank
Bhatt, Devanand Kamnoore (2022 Thiolated sodium alginate/Polyethylene
glycol/HydroxyapatiteNanohybridfor Bone TissueEngineering,Journalof Drug
DeliveryScienceand TechnologyElsevier),6, pp. 1-12

1 NausheemrAhmed,R DeveswaranP. Parasuraman$S Bharath,C Priyanka RS
Santosh (2022 Topical delivery of natural extract for accelerated wound
healing,MaterialsToday ProceedingsArticlein press

1  Shreeshail Tumbagi, Bharath Srinivasan and Pushpendu Gaurav (2022
AnalyticalMethod Developmentand Validationof TaxolContainingDrugby UV
SpectrophotometricMethod, Indian Journalof Natural Sciences13(75), pp.
5057250578
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m! ~/| Conference Presentations

Jithu Jerin James,ParashuramPavadai,SandhyaK V (2022 Screeningof

PlacentalProteinsAgainstProteasedor their Potentialusein Osteoarthritis A
Computational Approach, Proceedings at International Conference on

“ Cu r Tremdsih DrugDiscoveryDevelopmentandD e | i AC& 3022 in

RoyalSocietyof Chemistry

Surekha MKL, Sharon C F, Sindhu Abraham, Shwetha K (2022

Nanoformulatedepigallocatechirgallatefor its potential managementof oral

squammouscell carcinoma, Proceedingsat International Conference on

Currenttrends in Drug DiscoveryDevelopmentand Delivery— CTIA 2022 in

RoyalSocietyof Chemistry

Amrita Rana SindhuAbraham,SharonFurtada Megha,Kand Anbu,J (2022

In vivo skin irritation potential of a topical gel loaded with tea tree oil

nanospongesProceedingsat International Conferenceon Current Trendsin

Drug Discovery,Developmentand Delivery, KL University, Guntur, Andhra
Pradesh

Shwetha, K and Basavaraj,B. V. (2022 Optimizationof vanillin crosslinked

chitosan/polycarbophilsuperporoushydrogel hybrids containing tablets for

SCINTILEA

regulateddrug delivery, Proceedingsat Internationalconferenceon® Cur r e nt

Trendsin DrugDiscoveryDevelopmeni& D e | i » @TiAp022
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LIST OF PATENT DISCLOSURE AILED FROMTHE DEPT - 2022

Intranasal in-situ gelling drug delivery system targeting
brain for treatment of motion sickness

Dr. RDeveswaran  Ge| based delivery system containing lignin and tannin
for wound healing

Dr. Sindhu  Novelfilm forming excipientfrom a natural source
Abraham and team

d Nanostructured Lipid Carrier Based Gel of Tamanu oil for
managementof Psoriasis

* Reconstituted oral suspension @liosminmicropatrticle for
the treatment of angina pectoris

Novel Composition for Oral Care and Other Applications

Dr. Basavaraj B V Topicalformulation loadedwith pomegranateseedoil for

“ the treatment of psoriasis

Mrs. K Shwetha A PH sensitive, psyllium basedsuperporoushydrogelsfor
and team smartdrugdelivery
Disinfectanttablet for promotion of public health

DEPARTMENT OF PHARMACEUTICS 7"
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Adrija
Chowdhury
21PHPS05800

Mamillapalle
Annapoorna
21PHPS05800

ManishaU
Kunder
21PHPS05800

MeghaN
21PHPS05800

Nikita Singh
21PHP858005

Sharon Esther
Samuel
21PHPS05800
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Development of

multivitamins with mineral

tablets by dry granulation Dr.R

process using roller DI

compaction and slugging

process

Development of wound cal

delivery system using

selected medicinal herb Dr.R
Deveswaran

Development of sunscreer

cream containing hesperid

liposomes Dr. AswathiR

Hegde

Mucoadhesivenanogel

formulation ofSanseviera  Dr. Sharon

Aethiopicaeaf extract for Futado

management of oral

candidiasis

Development of novel
invasomebased
intravaginaimucoadhesive =~ Dr-BV

gel for sustained Basavara]
contraceptive effect

Formulation and evaluatior

of wound healing potential

of polymer based self Mr. Tanmoy
healing hydrogel system Ghosh

GUIDE

PHOTOGRAPHS
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Mr. Rajkumar

Aland

Dr. JAnbu

Mrs. Gouri

Nair

Dr. Ravindra
Kanchi

Mr. Damodar

Nayak
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PHOTOGRAPHS gF
NAME OF TH GUIDE
SL.NC STUDENT STUDENTS TITLE €10]p]= PHOTOGRAPHS COGUIDE

ShreyaSingh
21PHPS058007

ShwethaSingh
21PHPS058008

TejasR
21PHPS058009

Akhila Jain
21PHPS058010

AnjanPrasad
21PHPS058011

ShruthiM
21PHPS058012

ShwethaJain
21PHPS058013

Particulate delivery of

nutraceuticaffor
management of Dr. Sandhya
gastrointestinal health- An KV

investigational study

Formulation development

of GoArkethosomal Drfaivciﬂﬁra
hydrogel for psoriasis Dr.BV

management Basavaraj

Novel topical formulation

for treatment of skin Dr. JAnbu

disorders
Dr. SBharath

Development of foam

dressings loaded with

extract ofPlectranthus Dr. Sindhu
ambonicudor burn wound  Apraham
healing

Dr. KeshaDesai

Formulation of vitamin C
effervescent tablets by
adopting different
granulation techniques

Mr. Rajkumar

Dr.BV Aland

Basavaraj

Development of
chemopreventiveniosomal

gel containing citrus peel Dr. Sharon
extract Furtado

Design of gastroesident
atorvastatin raft

formulation
Dr. SBharath
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FORTH COMING EVENT
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UNIVERSITY

OF APPLIED SCIENCES

&
INSTITUTION'S
RAMAIAH Faculty of Pharmacy ( ICNONUONVCA:PON

ry of HRD Initiative)

SCIENTIA

CLUS

PHARMACEUTICAL MARKETING & MANAGEMENT

Cordial Invitation

MR. SUDHEER S is currently a Business Head in
Himalaya Wellness Company, Bengaluru, Karnataka. He
has completed B-Pharm, MBA and PG Diploma in
Leadership in collaboration from MIT, Columbia Business
School and Tuck Executive Education. He his accredited
for strengthening companies to lead in highly competitive
situations, targeting senior level assignments in Sales &
Marketing / Business Development with leading

Mr.Sudheer S
Business Head
organizations of repute Himalaya Wellness Company
Bangalore

Scientia Club extends an open invitation to all the Pharma Marketing
aspirants to participate in this mind altering event notably for fostering the
marketing skills in the ever growing pharma sector

Date and Time: 25" Feb, 2023, 10:00 am onwards
Venue: Classroom — 1, |l Floor, Heritage Block

President Vice President
Ms. Akhila Jain Ms.Spoorthy K S
Il PG I PG
Staff Co-ordinator Scientia Enablers
Mr.Tanmoy Ghosh Ms. Raksha CA
Assistant Professor Ms.Thejeswini

I M-Pharm

N __
DEPARTMENT OF PHARMACEUTICS 0¥
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- ® ’ AIR # 52

RAMAIAH INSTITUTION'S % '_
% UNIVERSITY = FACULTY OF PHARMACY ( INNvATION 1, NIRF |
OF APPLIED SCIENCES e s vy

DISTINGUISHED LECTURE
SERIES (Hybrid mode)

Theme: Advances in Drug Delivery Technologies

SPEAKER SPEAKER

Dr. Prakash Hazam Dr. Lalit Kumar
Post Doctoral Fellow Assistant Professor
Academia Sinica Department of Pharmaceutics
Yilan County, Taiwan, Taiwan NIPER HAJIPUR

- DATE TIME . DATE TIME
25 Feb, 2023 11 00 am onwards 11 Mar, 2023 11 00 am onwards

DEPARTMENT OF PHARMACEUTICS 11
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UNIVERSITY COUNCIL
OF APPL|ED SCIENCES (Ministry of HRD Initiative)

Department of Pharmaceutics
Faculty of Pharmacy
Cordially invite you to attend the Alumni Talk

on
“Gateway of opportunities at CRO”

Ms. Shivani, completed her B Pharm and
M Pharm in Pharmaceutics from Faculty of
Pharmacy, M S Ramaiah University of Applied
Sciences. She has worked as a Research
Associate in Drug Safety and
Pharmacovigilance Department at MMSH
Clinical Research and soon will be holding a
position as a Client Services Associate in Client !
Services and Contract Department of ICON PLC.
A hardworking and self-motivated personality, Shivani Srinivasan
i g o Client Service Associate
Ms. Shivani is also the recipient of Prof. U.N.R. ICON PLC
Rao award from KSTA. Bangalore

Who should attend?

UG/PG students in the domain of Pharmacy, B.Sc. Biotechnology and Life Sciences, Dental and
Medical Sciences

Date and Time: 25" March
Venue: Classroom — 1, |l Floor, Social Sciences, Heritage Block

Convener
Dr. S. Bharath
Dean, FPH, RUAS

Chief Co-ordinator Co-ordinator
Dr. BasavarajBV Mrs.shwetha K
Prof & Head-Department of Pharmaceutics Asst. Prof, Department of Pharmaceutics
basavaraj.ps.ph@msruas.ac.in Shwetha>ps.ph@msruas.ac.in

DEPARTMENT OF PHARMACEUTICS 12W




Pharmacy

RAMAIAH UNIVERSITY OF APPLIED SCIENCES

Volume 03 Issue 01
Jan* Mar 2023

SCINTILEA

The pharmaceuticalndustry is witnessinga

massiverevamp Traditionally slow in the
adoption of technology,the industry is now
undergoing rapid changes due to the
development of several technologies The
prominent pharma industry trends include
artificial  intelligence  (Al), additive
manufacturing, blockchain and other
Industry 4.0 technologies The increasing
investments, growth of technology start-
ups,andthe expiryof severalkey patents,as
well as increasing inter-organizational
collaborationsand a favourable regulatory
environment,are spurringinnovationacross
the pharmaindustrytrends

In addition,the i n d u sffortsyo’ cembat
the pandemichave created fresh platforms
for innovation and growth. These include
the messenger RNA (mRNA) technology
used in Covidl9 vaccines and the
monoclonal antibodies (mAbg used in
severaltreatmentsfor the virus

PHARMATRENDS

 Atrtificial Intelligence
« Big Data & Analytics
* Precision Medicine
» Curative Therapies

» Blockchain

DEPARTMENT OF PHARMACEUTICS A

Compiled
Ms. JanahviS
(1t M.Pharm)
Dept.of Pharmaceutics

The pharmatrends hasimpact from drug discovery
and developmentto medical imaging and patient
engagement, artificial intelligence occupies a
prominent position in the industry Along with big
data and analytics, more than a third of pharma
startups are working on software solutions for the

industry The use of realworld data to collect
accuratepatient experiencesplockchainto securely
transact and manage patient records, and
augmented virtual, and mixedreality (AR,VR& MR)
solutionsalsofind a placein these pharmatrends

However,thesetrends coveronly a smallfraction of

the breadthof innovationin the industry,

13
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Atrtificial Intelligence

Artificial intelligence(Al)in Pharmarefersto
the useof automatedalgorithmsto perform
tasks that traditionally rely on human
intelligence For pharmaceuticalbusinesses
that thrive on innovation, and the patients
that benefit, this is very important. Al can
assist in structure-based drug discovery,
with Aldesignedmoleculesand, whenused
for simulation and modelling has the
potential to makeprocessegasterand more
costeffective,with the hope of reducingthe
time a new drugtakesto reachthe patient.

Using Al leads to better recruitment and
candidate selection for clinical trials,
improved study design, and data analysis
driven by algorithms which enhances
productpipelinesand clinicaloutcomesand,
importantly, drives more compounds into
earlyphasedevelopment

PangaeaData Patient Cohortldentification

Pangaeads basedin SanFranciscolLondon
and Hong Kong and was founded by

experiencedentrepreneurswho haveraised
more than £130 million through their

academiaesearchandis advisedby leading
expertsfrom industry PangaedataLimited

providesa novel Al basedsoftware product

to its customersfrom the biopharmaceutical
and healthcare industry for faster
identification of patient cohorts based on

phenotypes (clinical characteristics and

symptoms) from d o ¢ t motes dnd such
unstructured textual data which comprises
80%of ap at i electrohicshealth record

(EHR)

DEPARTMENT OF PHARMACEUTICS

In-vivo Al¢ Drug Discovery

Canadianstartup In-vivo Al develops novel
algorithms for drug discovery The startup
usesdifferent machinelearning approaches,
such as few-shot learning, reinforcement
learning, active learning, and representation
learning, to aid the drug discoveryprocess
The deep learning solution uses small and
noisy datasets to predict and optimize
potential drug candidatesfurther eliminating
the needfor largedatasets

Big Data & Analytics

The pharma industry requires high
performance systemsto analyse the large
volumesof data generated during the drug
discovery and development process
Pharmaceuticakcompaniesuse third parties
to sharedata with collaborators,makingdata
management crucialareaof focus

The advancementin analyticaltechniquesis
also turning historical and reattime data
availablewith pharmaceuticacompaniesnto
valuable assets for predictive, diagnostic,
prescriptive, and descriptive analytics
Moreover, these analytics techniques are
usedon almostall typesof medicaldata from
patient records, medical imaging, and
hospitaldata,to namea few.

“The only one who can
tell you ‘you can’t win’
is you and youdon’t
have to listen.”

—(ESSICA ENNIS-HILL
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Pryml ¢ SecureData Collaboration

Belgianstartup Pryml developsa platform
that allows data scientists to build
applications on confidential or sensitive
data of organizations Pryml creates a
synthetic version of the confidential data
available with pharmaceutical companies
This enablesthe restricted sharing of this
data with third-party companies for
business applications or  research
collaborations Pryml s solutions integrate
within the ¢ u s t o dat arehitecture for
the development of solutions such as
predictive models for drug
recommendations

Pomicell¢ In-SilicoModeling

Israelistartup Pomicelloffers software tools

for big data analytics in pharmaceutical
research and development (R&D) The
startup utilizesmachinelearningtechniques
to analyseandaid in the developmentof in-

silico models The startup further builds
customized drug development road-maps
by augmentingthe availabledata, analysis,
and insightsthrough matchingand in-silico
Modeling

OMICELL

Personally Opt-m:zed Medical eﬂngence

R

DEPARTMENT OF PHARMACEUTICS e

Precision Medicine

Precisionmedicine is a novel approachto
the treatment and prevention of diseases
Usingap at i ®ilhmediclprofile — from
geneticdata, medicalhistory, environmental
factors, and even lifestyle — precision
medicine aims to create a customizedand
unique treatment and prevention protocol
for every patient. There is a reason that
precisionmedicine is sometimesknown as
personalizedmedicine The creation of a
unique treatment requires access to
virtually all of the personalmedicaldata of
anindividual

ExactCurec Drug ExposureModel

ExactCureis a pioneeringstartup offering a
software solution to reduce the impact of
inaccuratemedication Theirvisionis to live
in a world where eachindividualhasaccess
to a personalizedmedicine Their ambition
Is to become the world Ileader in
personalized bio-modelling of medicines
within 5 years

FXACT

Teptherag Individualized Cancer Vaccine

Swiss startufeptheraoffers platform
technologies for the identification of T cell
antigens. ThéVEDiplatform helps in the
rapid identification of tumorspecific
antigens from patient human leukocyte
antigens.

15
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After the selection of antigens, the solution
identifiestumor-specificepitopesandthen monitors
antigenspecific T cells The platform provides
patientswith individualizedtherapeuticvaccinesor
treatingtheir condition

03»

LS

tepthen

o

Curative Therapies

Thereis a paradigmshift happeningin the area
of treating illnessesfrom managingdiseasedo
curing diseasesaltogether Curative therapies
suchascelland genetherapiesare changinghe
way we dealwith chronicdiseaser difficult to
treat conditions by eliminating the need for
longterm treatments In gene therapy, genetic
material is introduced into the cells to
compensatefor abnormal genesor to make a
beneficial protein. Genetically engineered
virusesare the most common vectorsused for
genetherapy.

Mogrify ¢ Cell Therapy

Mogrify is a British startup that develops a
proprietary direct cellular conversionplatform
to transmogrify any mature human cells The
platform technologyidentifies the transcription
factors or small moleculesrequired to convert
any mature cell into any other mature cell type
by analysingsequencingdata and regulatory
networks Mogrify developsnovel cell therapies
for musculoskeletalauto-immune, and cancer
immunotherapy, as well as ocular and
respiratorydiseases

Transforming Cell Therapy

DEPARTMENT OF PHARMACEUTICS
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LacertaTherapeutics; Gene Therapy

The USbasedLacertaTherapeuticds a clinicat

stagegenetherapy startup working on curesfor

the central nervous system and lysosomal
storage diseases The startup’ s proprietary
adenoassociatedvirus (AAV)vector technology
platform develops novel AAV vectors with

improved transduction, tissue or cell subtype

selectivity,and immune escapeprofiles Lacerta
further offers novel capsid variants and a
scalable vector manufacturing platform with

limited productioncomponents

Lacerta

therapeutics

Blockchain

Blockchairtechnologyis very significantfor the
pharmaceuticalindustry in every stage of the
production and distribution of drugs The
stakeholdersin the pharma industry are, in
general, extremely secretive about their data
due to the sensitive nature of the data
Blockchairntechnologyis also being exploredto
tackle the use of counterfeit medicines and
substandard drugs that enter into the
pharmaceuticalupply chain and kill thousands
of patients every year The digitalization of
transactions makes blockchain a promising
solution for tracking and securingthe pharma
transactionecosystem

PharmaTrace¢ SmartContracts

PharmaTrace a German startup offers a
blockchainbasedecosystento securedata and
deploy smart contracts in the pharmaceutical
industry The ecosystem provides a secure
system for sharing crucial and sensitive
information between stakeholders in the
pharmaceuticamarketplace

(f:) [PharmaTrace

16
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PRINTING

The

developingtremendously Thecreationof
innovative dose forms for targeted
therapy is now largely owing to modern
technologies However,the industry still
relies on traditional drug delivery
methods, particularly modified tablets,

pharmaceutical sector is

and the production of innovativedosage

forms at an industrial scale is still
constrained The use of 3D printing
technologyby the pharmaceuticalector
hasexpandedthe potential for the study
and creation of printed objects The
creation of customised doses, forms,
sizes,and releasecharacteristican small
guantities of medicationsis one of 3D
printing technology's key advantages
Personalized medicine may eventually
become a reality as a result of this
method of drugproduction

INTRODUCTION

Theterm three-dimensionalprinting was
defined by International Standard

Organization (ISO) as fabrication of
objects through the deposition of a
material using a print head, nozzle, or
anotherprinter technology

DEPARTMENT OF PHARMACEUTICS

COMPILEBY
RAKSHA &
(I M-Pharm)
Department of Pharmaceutics

Thistechniqueis one of the methods of
additive manufacturing (AM) in which
the parts are prepared from 3D model
data in the processof joining materials
layer by layer The practicalapproachof
AM is called rapid prototyping (RP)and
its advantagesinclude the reduction of
prototyping time and costs, easy
modificationsof a product at a designed
level, the possibilityof manufacturingof
small objects, individualized product
series or structures impossible to be
formed with subtractivetechniques

S 1
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HOWITWORKS

Preparationof 3D-printed object includes
severalstages

U the design of 3D object with
computeraided design software and
optimization of the geometry
accordingo printer specification

U the export of 3D modelto a common
and printer recognizablefile format
e.g. STL which includes only 3D
geometry in form of each vertex
position data or OBJ in which
additionally  information about
polygonal faces or color texture are
coded

U the import of the file to the software
and generationof layerswhich will be
printed; the heightof the printed layer
essentiallyinfluencesthe quality of the
printed objectaswell asprinting time.

U the fabrication of the object by
subsequent application (or
solidification) of the material layers
dedicated to the specific printing
method.

PoAA=mter izl

P rocessime

DEPARTMENT OF PHARMACEUTICS
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APPLICATIONS

i

Apr e c i @dpisetary technology
combines 3D printing and formulation
scienceto produce rapidly disintegrating
oral medicines,including Spritam which
containslevetiracetam

IND hasbeen grantedto the drug T-19 for
the treatment of rheumatoid arthritis
(CompanyTriastek)

VaginalRingsThreshapesvere made O,Y
andM. PLAand PClwasused Designedor

contraceptivedrugs as well as anti-cancer
drugs

Gastro DDS Solid SNEDDSvas designed
using PEG6000Q, Poloxamer188 and oil

phasealongwith the drug dapagliflozin A
floatation systemfor riboflavin was printed

usingPLA

Other DDS Dronedarone capsules have
been produced using PVA (Matijasic)
Bilayer tablet containing metformin and
glimepirideusingEudragitRLand PVA Fast
dissolvingoral films using PEOand PVA
(Ehtezazi) Polypill containing 5 different
drugs(Khalecet al)

Zipdose Technologypatented by Aprecia
Canbe usedin caseof orphandrugs

18
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PEPTIDE THERAPEUTICS: CURRENT
STATUS AND FUTURE DIRECTIONS

Peptidesare recognizedfor being highly
selectiveand efficaciousand, at the same
time, relatively safe and well tolerated.
Consequently, there is an increased
interest in peptides in pharmaceutical
research and development (R&D), and
approximately 140 peptide therapeutics
are currently being evaluatedin clinical
trials. Giventhat the low-hangingfruits in
the form of obviouspeptide targets have
already been picked, it has now become
necessaryto explore new routes beyond
traditional peptide design Examplesof
such approachesare multifunctional and
cell penetrating peptides, as well as
peptide drug conjugates Here,we discuss
the current status, strengths, and
weaknesse®f peptidesas medicinesand
the emerging new opportunities in
peptide drug design and development
More than 7000 naturally occurring
peptides have been identified, and these
often have crucial roles in human
physiologyjncludingactionsashormones,
neurotransmitters, growth factors, ion
channel ligands, or anti-infective This
aspect might also be the primary
differentiating factor of peptides
compared with traditional small
molecules

CONTRIBUTED BY
SPOORTHIK S
(1 M.PHARM)
Dept.of Pharmaceutics

Furthermore,peptide therapeuticsis typically
associatedwith lower production complexity
compared with protein-based
biopharmaceuticals and, therefore, the
production costs are also lower, generally
approachinghose of smallmolecules Thus,in
severalways, peptidesare in the sweet spot
between small molecules and
biopharmaceuticals Naturally occurring
peptidesare often not directly suitablefor use
asconvenienttherapeuticsbecausethey have
intrinsic weaknessesincluding poor chemical
and physicalstability, and a short circulating
plasma half-life. These aspects must be
addressedor their useas medicines Someof
these weaknesseshave been successfully
resolved through what we term the
‘“tradde s iofgharhpeuticpeptidesas

describedbelow). -
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Peptide drug market During the past
decade, peptides have gained a wide
range of applicationsin medicine and
biotechnology,and therapeutic peptide
researchis also currently experiencinga
renaissancdor commercialreasons For
example, the peptide-based medicine
LupronTMfrom Abbott Laboratoriesfor
the treatment of prostate cancer and
more, achievedglobalsalesof more than
US$$2.3 billion in 2011 . In addition,
LantusTMfrom Sanofi(which is really at
the border betweena peptidedruganda
small biopharmaceutical)reached sales
of US7.9 billionin 2013

Traditional peptide technologiesPeptides
have evolved as highly potent signal
transduction molecules,  exerting
powerful physiological effects As
illustrated in our SWOTanalysisthey are
generally characterized by a relatively
short circulating plasmahalf-life, as well
as suboptimal physical and chemical
propertiesfor their useasmedicines

Rational design of peptide therapeutics
Rational design can start with a known
crystalstructure of the peptide givingthe
secondaryand tertiary structure. Then,
via input from various analyses,such as
alanine substitutions(Alascan)and small
focused libraries, the structure-activity
relation (SAR)is built in sequentialsteps
that leadto the identification of essential
amino acids and also sites for possible
substitution
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In this processand especiallywhenliquid
drug formulations are the desired final
product, it is animportant stepto identify
aminoacidsthat are chemicallylabile and
prone to events Which often have a
tendencyto aggregateand are sometimes
poorlywater soluble.

Approachesfor plasma half-life extension
In general,natural peptideshavea relatively
short circulating plasma half-life and, thus,
several techniques for half-life extension
havebeendeveloped Afirst-line approachis
to limit the enzymatic degradation of the
peptide through identification of possible
molecular cleavage sites followed by
substitution of REVIEWSDrug Discovery
Today Volume 20,Number 1 January2015
Drug DiscoveryToday Peptide 3D structure
ID of essential AAs ID of enzymatically
cleavablesites ID of chemicallylabile AAse
tial AAsID of chemicallylabile AAsSelection
Alascan SAR Focused libraries Synthesis
EGO SubstitutionNew peptideligands

" o ﬁk:.cr

OpPPORTUNITIES

THREATS
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BIOSINSPIRED NANOPARTICLE
OCULAR DRUG DELIVERY

Thedrugdeliveryto the eyeis posedwith several
difficultiessuchasthe presenceof severalphysical
boundaries such as the BloodRetinal Barrier
(BRB)cornealand conjunctivalepithelium, blood-

agueousbarriers(BAB) Thesebarrierscontrol the

transit of moleculesand fluids acrosseye and this

is the reasonthe drug is unable to enrich the

deeper layers The most common drug
administrationsare eye drops or suspensionslue
to patient compliancebut only 5% s deliveredto

the deeper ocular layers Other methods of

administration are intravitreal injections and
through periocularroute but due to complications
such as hemorrhages,retinal detachmentsand
cataractsand reducedaction of drug and vitreous
concentration due to the physiological eye
phenomenait demonstratesthe drugs failure to

treat retinal and deeper posterior segment
injuries

Hence after various studies Nanoparticleswere
employedin the treatment of oculardiseasesand
were shown to have higher biocompatibility and
bioavailability

The major drawback of employing Noble Metal
Nanoparticleswas cytotoxicity, non-degradability
alongwith the inability to be excretedout of the
human body. This brought in the attraction of
utilizing Bioinspired Nano Particles among
researchersas they provide low toxicity, better
biocompatibility, unique property such as
photosensitivityand biodegradable

Bio-InspiredNanoparticlesused as alternativesto
metallicNanoparticlesare-

DEPARTMENT OF PHARMACEUTICS
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1. Liposomes

Liposomesconsistof a lipid bilayer, resemblinga
cellular membrane, that surrounds an aqueous
core. Theyare often referred to as nanopatrticles
but vary in properties when compared with

traditional Nanoparticles

They are widely used in pre-clinical studies to
improvedrug delivery,through BloodBrainBarrier
(BBB)Liposomegend to improvedrug deliveryto
the retina and its photoreceptorsdue to its high
half-life, permitting the longterm drug
absorption Liposomesalso have the ability to
significantly improve pharmacokinetics and
pharmacodynamicef any loaded drug compared
to the free drug. Theyare highly biocompatible,
biodegradableand canremainin circulationfor a
longer period of time offering greatertherapeutic
effect.

Liposomes encapsulated with the anti-
inflammatoryand anti-angiogenidrugspossessed
the ability to contrast oxidative stress by
enhancingthe activities of antioxidant enzymes
such as superoxide dismutase (SOD) and
glutathioneperoxidasg GSHPx)
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Ocular liposomemediated delivery can be
used for drugs that have low stability A
liposome system can be used as a delivery
carrier for agerelated macular degeneration
therapy in the ocular posterior chamberas it
canentrap two drugsat sametimes usingthe
third polyamidoaminedendrimetr

Thesurfacemodificationof liposomeshasalso

beenwidely studiedto improvetheir specificity
of targeting and to deliver them in different

eye compartments The cationic PEGylated
liposomes having an average zeta potential

below +20 mV can efficiently penetrate the

murine retina and the liposomehavingsurface
zeta potential values above +20 mV were

retained on vitreous section This did not

change whether PEGylatedor non-PEGylated
liposomes were used Hence through

modifications targeted therapy in the various
partsof the eyecanbe achieved

2. Niosomes

Niosomesare vesicularsystemscomprisingof
bilayer made up of nonionic surfactantsthat
are formed by the admixture of surfactantand
cholesterolwith hydration by water. The most
commonly used surfactant are Sorbitan fatty
acidesters,SpangSpan20, 40, 60, 65, 80, and
85), Tweens (20, 40, 60, and 80). They are
biodegradable,non-toxic, good stability, non-
immunogenicityand controlled releaseability.
It is an alternative controlled ocular drug
delivery system to liposomes as it can
overcome the problems associated with
sterilization, largescale production, and
stability
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Niosomesare one of the besttools for various
site-specific drug delivery systems such as
ophthalmic drug delivery Surfactants of
different HLBvaluesand cholesterol are the
fundamental components for these
formulations  Its advantages are that it
enhancesthe adhesionor retention ability of
drug at the ocular site. Hydrophilic or
lipophilic or amphoteric drugs can be easily
encapsulatedin niosomesand delivered to
the target site useful for the treatment of
manyoculardiseases

NiosomeDNA complexes, named as
nioplexes, demonstrate good transfection
ability and nioplexes based on cationic
niosomes vectoring minicircle DNA are
powerful agentsin retinal diseasegherapies
The niosomalformulations are high tolerated
andnon-irritant in nature.

Natural Hydrogels Chitosan Nanoparticles
(CHNPs)

Chitosan is a natural hydrogel cationic
polysaccharideof co-polymers glucosamine
andN-acetylglucosamineobtainedby alkaline
deacetylation of chitin, constituent of

crustacean shells of shrimps, lobster, and

crab. It is hydrophilic in nature and can be

degradedby human enzymesresultingin its

biocompatibility and biodegradability They
are usedasdeliverysystemdor the controlled

releaseof therapeutic ingredients Chitosan

based hydrogels are potentially engineering
scaffoldsto obtaintissuerepairachievements

SCINTILL A
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Alginates can also be used for ophthalmic
applications in combination with chitosan

Chitosan coated sodium alginate NPs loaded
with drug have higher release ability and
distribution at target site as comparedto free

drug. ChitosanNPscan be encapsulatedwith

an antibiotic to treat ocularinfectionsand they
have a higher permeability through ocular
layers Due to its characteristicmuco-adhesive
properties the drug can be retained in the

ocular region for a longer period of time. The
optimization of the formulation of NPs can
enhancethe cornealretention of drug without

inducingirritation . Encapsulatiorof highlevels
of drug within chitosarcoated NPsshowsits

targeted deliveryto the retina and its efficient
release These biocompatible NPs, show the

ability to load highamountof plasmidDNAand
canbe successfullyleliveredto retinal pigment
epithelium

4. Active and SelfPropelling Nanopatrticles
New Generationof Nanobotsin RetinalDisease

The Nanoparticlescan be customizedduring
formulation at a molecular level to produce
interesting outcomes by reproducing macro
andmi cr o or guvival mechariismdike
the cellsability to senseandactivelyrespondto
external stimuli by the generation of
movement They convert an external energy

source into mechanical work that induce
migration
Through our inspiration of natures

mechanisms, we now have a set of
Nanoparticles that are able to selfpropel
towards a gradient of nutrients and to mimic
biologicaltaxis Thisdevelopmentis met with
challengesdue to its size (in nanoscal¢ the
physical principles of propulsion are different
dueto the presenceof the Brownianeffect that
can interfere with nanomptors by collisions
with solventmoleculesandderailingits pat
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h. Bacteria like Escherichia coli achieve
propulsion by its motion of long flagellaand
its asymmetricbody shapewhichis critical for
motion generation in a specific direction
preventing itself from drifting to any other
direction which provides the inspiration for
thesenanoparticles

SeltpropellingNPsrepresentsa new powerful
tool in drug delivery These strategies are
employed for delivery in ocular medicine
Micro-vehicles that can actively propel
through the vitreous humor to enrich retina
through helicalmagneticmicropropellerswith
liquid layer coatingto reducethe adhesionof
biopolymeric network. The inspiration for
nanotool developmentis due to the liquid
layer that characterizedin the carnivorous
Nepenthespitcher plant, which hasa slippery
surface on the peristome to catch insects
These micropropellers show controllable
propulsionfrom eyeballto retina in a faster
duration as comparedto silicamicroparticles
that cannotpenetratethe vitreous

Theanalogyto LEGOTMbricksis a good one
becausethe possiblecombinationsof amino
acidsinto peptidesare almost unlimited, for
example, a combination of any of the 20
naturally occurring amino acids built into a
20-mer would alone give 2020 = 1.05 e26
possibilities Taking all of the above into
account,we are convincedthat peptidesoffer
enormous growth potential as future
therapeutics for the treatment of unm et
medicalneeds (KeldFosgerau2015

BIOGINSPIRED NANO PARTICLES FOR
TARGETED DRUG DELIVERY

What are Nano Particlesand how are they
synthesize@
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A nanoparticleis a “nano-object with all three

external dimensionsin the nanoscalé where

nanoscalewas defined as size ranging from 1

nm to 100 nm. In the 21st century after the

introduction of nanotechnologythere hasbeen

an emergenceof variousroutes to synthesize
Nano Particles (NPs) through synthetic and

recentlythroughbiologicalroutes

Thenanopatrticle system has shown promising
results in field of therapeutics and diagnostics
due it its various advantages such as,
minimizing the drawbacks associated with the
drugs like solubility, stability and bioavailability,
tunable physicechemical properties, enhanced
therapeutic index as it can deliver the drug to
specific tissues and provide controlled release
therapy.

But due to its extremely small size generally
ranging from 100 to 500nm it raises the
concernof toxicity due to the remnant of the
nanoparticlein the tissuesand the high cost of
formulation and its non-degradablenatureit is
disadvantageous

Thesedisadvantageded to the emergenceof
“ B-ingpired Nano Par t iirt the sfent
years Bicinspired refers to the materials
whosestructure, property or functionis saidto
mimicthe natural or living matter.

The biomimetic approachis advantageousiue
to the improvedfunctional properties Theyare
easyto-use biomaterialswhich canbe usedfor
targeted drug deliveryin cancertherapyandin
oculartreatment

These materials possessan edge over the
synthetically produced nano materials due to
their cost efficiency, low toxicity, high
biocompatibilityand easeof synthesis
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A scientificclub was set up by the Departmentof Pharmacyin January2023 A range of
pharmaceutically rewarding activities is a strong belief of the club that encourages
studentsto understandand analyzethe constantly evolving dynamicsof university and
industry. Gaining knowledge and information about the most changingsector in the
world: PHARMACYould be madeeasier.

VISION

We strive to ensure that all Scientia club members and club students acquire the
knowledge, skills, and behaviors necessary to become the future change makers
of the pharmaceutical community and to create a brighter future for them

MISSION

As members of the Scientia Club, we shall work together to create a better
environment for students in the field of science.
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The club members came together and put up a bulletin board
on few important days of the year.

Activities Date
National Unity Day 31/10/2022
National Diabetes Day 14/11/2022

NATIONALUNITYDAY

s NXT[(SN!;L
4 UNITY
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SnapClubis a communitywhere individualsexpresgheir gratitude for variousaspects
of their lives Membersof the club sharewhat they are thankful for and encourage
eachother to focuson the positive aspectsof their experiencesThe club promotes
positivity and an appreciationfor the present moment The club offers membersa
range of activities such as gratitude challengescreative expressionchallengesand
gratitude journaling Theclub alsoprovidesa safeand supportivespacefor members
to find inspiration,understandingand support SnapClubis a great placefor people
to connectandsharetheir heartfelt appreciationfor life.
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----- + MIND MINERS-CLUB il

Thisclub is a stage picked up by Dept de Pharmaceuticsn the year °

1 2023 Thisclub believesin providingopennessandinclusion,intellectual
: freedom, continuous learning, creativity, innovation, collaboration,
« sustainabilityandespeciallyreceration Int o d aynanscworld, where
gpeople rely on digital information, books can still guide us our way

through, keepingus updated
VISION

To be welcoming,open and free
community gathering place
where all can reflect, learn, find
recreation and be productive
Promoting idea of overall
development,while collaborating
other professionainnovations

The club members collaborated to put together few books that
would give a kick start for this club.

MISSION

To connect the pharma
community with ideas and

information, to inspire
imagination and love for
reading and to facilitate

lifelong learningand personal
andprofessionadiscovery

SI.No BOOK TITLE AUTHORY/S

: 1 Time management Brain Tracy
- Think like Monk Jay Shetty
; 3 The Buddha and his Teachings VenerableNarada
: Mahathera
f 4 Beyond Good anévil Friedrich Nietzsche
E 5 The Science of Getting Rich W.D. Wattles
| 6 Transform Your Habits James Clear

7 Atomic Habits James Clear

8 Inner Peace kit Moira Hutchison

9 On the Decay of the Art dfying Mark Twain

10 The Law of Success Napoleon Hill

11 Think and Grow Rich Napoleon Hill
12 Power of Subconscious Mind  Joseph Murphy ~~ """ """ 77777
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Submit your answers to the Editorial teamprizes to be won

\N _ ______________________/
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ACROSS

1. What is the brand name fo6ertraline

2. What is the brand name foHlydrocodone+
APAP

DOWN

5. What is the brand name foletoprolol 1.Whatis the brand name foAzithromycin

6. What is the brand name foetformin 3. Whatis the brand name foAmlodipine

9. What s the brand name foAtorvastatin 4. What is the brand name foAmoxicillin +
10. What is the brand name follprazolam Clavulanate

11. What is the brand name fdrevothyroxine 7. What is the brand name foDxycodone+ APAP

12. What is the brand name for 8. What is the brand name foEsomeprazole

Hydrochlorothiazide 13. What is the brand name foBimvastatin

15. What is the brand name foDmeprazole 14. What is the brand name faZolpidem

17. What is the brand name fdrisinopril

18. What is the brand name for Amoxicillin

19. What is the brand namér Atenolol

. {
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REPORT OF WEEKEND WORKSHOP ON PHARMACEUTICAL
INDUSTRIAL ORIENTATION AND TRAINING

Drug Design and Development Centre, Faculty of Pharmacy, RUAS had inaugurated 5
weekends intensive 0 P h ar ma c dndustryc @rlentation and Training Wor ks hforp 6
pharmacy, biotechnology and life science students starting from 10™ September 2022 at
Faculty of Pharmacy, Gnanagangothri Campus. 85 participants from pharmacy, chemistry
and biotechnology background had joined this weekend course. This orientation
workshop was organized and moderated by Dr.R.Deveswaran and Dr.Sandhya KV. The
Orientation workshop had been planned for 5 weeks only on Saturdays till 8" October
2022 . The session was inaugurated by Dr.Khalid Ahmed Khan, Asst. Drugs Controller,
Govt. of Karnataka . Dr.Kuldeep K Raina, Vice- Chancellor and Dr.Om Prakash Kharbanda ,
Pro Vice- Chancellor, Health Sciences addressed the gathering .

The first day of the course was started by Dr.S Shrinivasan, Pharmaceutical Consultant .
Dr.S.Shrinivasan briefed the participants on 01 nt r o d toc RPharmar i n d u s withy 6
respect to Global and Domestic . The second session was on Oppurtunities for students in
Pharmaceutical Industry . In the afternoon Hands on training on HPLC, FT- IR, Lyophilizer
and molecular docking and simulation software for participants is delivered by
Dr.Lakshmi K Sundar, Dr.P.Parasuraman, Mr.Tanmoy Ghosh and Dr.A.R.Mahesh, Faculty
of Pharmacy

In the second week of workshop, Mr.V.Kasi, Regulatory Professional, Novanordisk
deliberated the participants on the topic 0 Re g u |l &ffamsr ¥ Global and domestic
guidelines ; opportunities in RAfor gr a d u a ndhs 8 week topics on O Phar maceut
marketing and its o p p or t u nwastdiseusséd bt Mr.Sunil Chiplunkar , Vice- President o
Marketing, Group Pharmaceuticals Ltd. In the afternoon session Dr.Nanajaraje Urs spoke
on o Phar macowCanéeptsaand eareeropportuni ti eso

In the 4™ week Mr.Ravi Angadi, Coprorate trainer elaborated the personality development
skills. The session was very interactive During the afternoon Ms. Kalyani, Medreich ,
elaborated on softwares in RA In the 5" week The participants visited Group
Pharmaceuticals Malur on 5™ October. They have been exposed to GMP approved
manufacturing facilities at the factory .

This session was followed by valedictory function where Dr.S.Bharath, Dean, FPH and
Dr.Govid R Kadambi, Pro Vice-Chancellor - Research RUAS addressed the students .
Dr.Sandhya KV, Associate Head- DDDC delivered the vote of thanks . This training and
orientation programme was much appreciated by the participants . It has been effective in
creating awareness about the industry requirements and various exciting career options .
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A : % when you are living
in the present “Time doeS
moment. not change us.
‘ It just unfolds us.”
—MAX FRISCH

here is nothing il

& ':aterpll
"~ that tells you

’

it's going to be

utterfly.

— Buckminster Fuller

If you change the ~ If You want to
way you look at
things, the things

you look atichange. t any
Wayngiyer . THOMAS A. AEMPIS

Remind yourself
that you cannot fail
at being yourself.

~Wayne Dyer

)
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