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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 seefrom a burning ember or

spark of specified quality or feeling, which is almost synonymous to department's intent,
khencethe name SCINTILLA
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LovelyReaders!!!
Fantasticvibesfor a fantasticmindandbody.

Onceagainthe editorial team is extremelyhappyin offering the nextedition
of Scintilla to all the prolific readers and patrons The progress and
developmentsnade by the departmentin the last three monthshave been
capturedandrolledout for the benefitof readers

This edition has an ample coverage on the latest advancementsin
pharmaceuticaltechnologiesblended with brief profile on the academic
activities and achievementsof department staff members in various
domains Congratulationsto the editorial team for putting forth a better
compilationandreleasingthis issue

Theeditorial board, of late, is ponderingon the feasibility and relevanceof
inviting lofty scientificarticlesfrom externalexpertsfrom different sectorsfor
the intellectualbenefitsof the studentsand staff. | appealto all the member
of the editorialboardto alignin this directionto seekarticlesfrom stalwarts
It is a priority for the department not to miss a beat when it comesto
motivating both undergraduateand graduatestudentsto participateactively Dr. S.Bharath
in the knowledgeacquisitionand disseminationprocessespeciallywhen it Chief Editor
comesgo addingmoreglamourandcharmto the editionsof Scintilla

Special appreciation to the Ms.Bhavang Ms. Akshitha & Ms.Anuhya
winnersof best article of the previousedition, and Ms. Simran Sahanifor
winningthe puzzlepunch We wishto receivesucha heartwarmingresponse
from all the stakeholdersfor the strengtheningof this e newsletter.

Thethemefor the nextissueof Scintillawill be on the emergingconceptsin
the pharmaceuticalsectorfor better health delivery | earnestlyappealand
optimisticenoughto await favorableresponsdrom the readers

At last, please remember the best time to plant a sapling is now. GET
STARTED]n cbsing, | would like all of you to ponder two beautiful
thoughts:

Focusonwhereyouwant to go; not onwhat you FEAR

)]

Neverbe a prisonerof yourpast L Uaf®ssomot a life sentence PLANET

StaySafeand TakeCareX.

ChiefEditor

For any further queries and suggestions contact :

Dr. Sharon Caroline Furtado

<9 sharoncaroline.ps.ph@msruas.ac.in

& 080-23608942
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" BANMATOGE B SN BARLAIAN

7922-2022
A great visionary, who saw the distant future
& achieved the impossible

Visionary Ildeas that
transformed millions of lives

On the birthday centenary of our visionary founder, Dr. M.S. Ramaiah,
we pledge to continue to work towards transforming the lives of our
fellow citizens. We are indebted to you, forever.
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Postage Stamp to commemorate the birth
centenary of Dr. M.S Ramaiah released on

22-04-2022

\___________________________/
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Karmayogi [1922-2022)

Centenary celebration of
Karmayogi
Dr. M S Ramaiah

A 2012 ¢ MSRAdvanced
learningcenter

A 2013 ¢ MSRUniversity
of applied sciences

A 2014 ¢ Hon Doc from
VTU awarded to MS
RamaiatPosthumously

A 1999 ¢ MSRSchoolof
Advancedstudies

A 2004 ¢ MSRcollegeof
education

A 2006 G MSR
International medical

A 1994 ¢ MSR Arts, schod

Scienceand commerce

college
A 1995¢ MSRinstitute of
management
A 1997¢ MSRPolytechnic A 1991 ¢ MSR Dental
school college
A 1992 ¢ MSR college
of pharmacy
A 1993¢ MSRcommon
A 1985 ¢ MSR Teaching junior college

hospital
A 1987 ¢ MSRInstitute of
nursing education and
research

A Establishment  of
MSRmedicalcollege

A 1956 ¢  Acquired
Thainadulaily

A 1962¢ Gokulaeducation
foundation, marking
beginningof MSRIT

Birth of
Sri.Mathikere

SampangRamaiét
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@Publications

1 KBhagyasregeDhrubojyoti Mukherjee, Mohammad Azamthulla ShouvikDebnath,

LakshmM. SundarSahanadulikal Banalavenkateshrleja,ShvetaniBhatt, Devanand
Kamnoore (2022 Thiolated sodium alginate/polyethylene glycol/hydroxyapatite
nanohybrid for bone tissue engineering, Journal of Drug Delivery Scienceand
TechnologyOctober2022, pp. 103813

1  Mullick P, R HegdeA, GopalanD, PandeyA, NandakumarK, JainS, KuppusamyG,
Mutalik S (2022 EvolvingEraof "Sponges!' Nanospongess a VersatileNanocarrier
for the EffectiveSkinDeliveryof Drugs CurrPharmDes 28(23, pp. 18851896

1 ManishaUK,TanmoyGhosh ApoorvaVP,DivyaB, SwathySPAnkita Paul,Basaavraj
B V. Isolation, phytochemicalelucidation,and wound healing potential of chitosanr
basedfilm loadedwith TagetesErecta 2022 MaterialsToday Proceedings

1 DarshanRamesh SindhuAbraham Megha KrishnappaBharath Srinivasan Sterile
thermoresponsiveformulations for emergency managementof burns, Materials

Today Proceedings2022

Book Chapters

1 VenkateshTejaBanala Dhrubojyoti Mukherjee, PankajKumarSingh(2022 Current
status of FDAapproved marketed nano drug products regulatory considerations,
Multifunctional NanocarrierdMicro & nano TechnologiesSeries Elsevier) pp.501-52

1 Ghosh T, Deveswaran R, Bharath, S Green materials for wound healing

Encyclopediaf GreenMaterials(2022. SpringerSingapore

DEPARTMENTOFPHARMACEUTICS 7
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ah

1 Chaitra ShreeT.J, Sindhu Abraham KeshaDesai, Sharon Furtado and Bharath
Srinivasan2022 NanoCalciumincorporatedPiscearCollagerScaffoldsasWound
DressingVaterials,Proceedingst APABioforum2022Internationale- Conference
on Biopolymerspp. 171

1 MeghaK, DarshanR, Sindhu Abraham and Bharath Srinivasan(2022 Sterile
ThermceResponsive Formulations for Emergency Management of Burns,
Proceedingsat APABIoforum 2022 International e- Conferenceon Biopolymers,
pp. 144

1 Sandhyashre&B., Neelamma Sindhu Abraham and Bharath Srinivasan(2022
Tea tree Oil Nail Lacquerfor Treatment of Paronychia,Proceedingsat APA
Bioforum 2022 Internationale- Conferenceon Biopolymerspp. 145

1 Shwetha K, Basavaraj BV and Bharath S (2022 Microwave AssistedVanillin
Crosslinked Chitosan/Polycarbophil Superporous Hydrogels for Biomedical
Application Optimization and Characterization,Proceedingsat International e

conferenceon Biopolymers APABioforum pp. 78

Don't let anyone rent
a space in your head,
unless they're a good tenant.

TheMindsJoumal

= you want power,
control the narcrative

in otler People's Lead.

& you seek Lappiv\ess,

con'lLr-ol +L.e narrative

in \70ur- own L\eacl.

JOL\'\'\\, UZ.an
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1  SharonCF, Bharath S, Anbu J, and SindhuA. (2022 LyophilizedBiocomposite
ChitinAlginate Matrices for Wound Healing Application, Proceedings at
Internationale_conferenceon Biopolymers APABioforum pp. 195

1 Puspanjals, MeghanaB.R, SharonC F. (2022 EggShellMembraneHydrolysate
IncorporatedBigels Potential Anti-AgingFormulation,Proceedingst International
e conferenceon Biopolymers APABioforum pp. 148

1  Aditi Rao,SAshwinj RDeveswaran (2022, Formulationand In-vitro Evaluationof
Grape Seed Extract Containing Dentifrice, 2022 SecondGlobal Conferenceon
Recent Advancesin SustainableMaterials (GCGRASM2022 at A.J Institute of
Engineeringand TechnologyMangalore,Karnatakalndiaduring 28 - 29, July2022

1 NausheenAhmed, R Deveswaran P Parasuraman,S Bharath, CPriyanka PS
Santosh(2022), TopicalDeliveryof Natural Extractfor AcceleratedNoundHealing,
2022 SecondGlobalConferenceon RecentAdvancesn SustainabléVaterials (GG
RASM2022) at A.J Institute of Engineeringand TechnologyMangalore Karnataka,
Indiaduring 28 - 29, July2022

KReep your feet on the ground
and your thoughts at lofty heights.

DEPARTMENTOFPHARMACEUTICS 9
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Tanmoy Ghosh attended 5 days Faculty DevelopmentProgramon WL y 1 SNRA & OA L.
TranslationalScience& 9 y 3 A Y So&yhtiieadid Centre for Biomaterials,Cellular&
Molecular Theranostic{CBCMTat Vellorelnstitute of TechnologyVIT),Vellore,India,

from 18th to 22nd of July2022

Workshops
attended

x Hegde,Aswathi R attended Teachers'skill Empowermentseries (TEMI) on the
theme "Make Teachingeffectivewith ActiveLearningMethods" held on September
5, 2022 (online mode), organizedby Centrefor PharmaceuticaBkill Development
(CPSDynderthe aegisof Manipal Collegeof Pharmaceuticabciencesianipal

x  Hegde,Aswathi R participatedin the 3rd InternationalWorkshop"Computational
Toolsin DrugDesign- CTDD'obn 22nd and 23rd September2022 organizedby the
Departmentof PharmaceuticaChemistryFacultyof PharmacyRamaiahJniversity

of Applied SciencesBengaluru

Online courses completed

Sharon Caroline Furtado successfullycompleted Journal Citation Report (JCR)

certification series-2022

DEPARTMENTOFPHARMACEUTICS l 10
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Awards & Recognitions

Dr. Sindhu Abraham was the recipient of YWnnual
ExemplaryTeacher! ¢ I MNiRthe occasionof ¢ S OK

Day September 2022 in recognition of her services

renderedto the Facultyand University

Dr. Sindhu Abraham received the Poster

International e-Conference on

Biopolymers .
gy oy Contest Award for the work entitled WNano

July 14-16, 2022

calcium incorporated piscean collagen as

' Postef\ SINDHU ABRAHAM
Contest i st /7 . LA .
wounddressingY | U S &t#hé lbte@nationale-
4 ; o conference on Biopolymers, APA Bioforum -

International e-Conference on
Biopolymers
APA BIOFORUM-2022

Dr. Sharon Caroline Furtado received the
Poster Contest Award for the work entitled
W[ & 2 LIK BibcbrhpSsite ChitinAlginate Postel

Contest >

Matricesfor wound healing! LJLJt A @tithé A 2 v (REGRGLY

International e-conference on Biopolymers,

APABioforum-2022

The less people Rnow, the
more stubbornly they kRnow it.

¢ ( ‘d‘
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Drug Design

Department
Conducting

5 day Weekend Workshop on

and pevelopmen

of Pharmaceutics

INSTITUTION |
INNOVATION |
councit | =
arbpe=t® |

t Centre About MS Ramaiah University of Apphed

Ramaiah University of App\ied sciences (RUAS) is @ private

\ state of Karnataka,

innovation University that focuses on UG and PG education,
offers outcome pased UG and PG
& Allied Sciences,
profess\onal

\eadership development and
Pharmacy, Engineering Life
MSRUAS focuses on student centric

maintaining the highest academic

ifetataiat . . A
Finishing school Pharrnaceuttcal Industry Orientation faculty of pharmacy
15thOct. - 12th Nov. 2022 The Facuity of Pharmacy (pPH) formerdy, M= Ramaiah College
and is ranked 62° 'AIR in the NIRF ranking 2022.
About the programme y pme % ; ‘
e = . % . ! in India, imparts quality pnammceuuca\ education t© meet the
A finishing course with a plend of interactive sessions from ndustrial Experts, health orofessionals In our country/ The faculty offers 3 a-year
Laboratory demonstrations, Hands on training, \ndustrial visit etc. 1@ make you the Bachelor of pharmacy degree (8:Pharm), 2-year

industry ready and emplovab\e

salient features of the workshop
Industry experts covering key
P\\armaceutical industry

+ lLearnon industry trends and opportunkies in the pharma
. Preparethe students to be “Industry Read

topics O

y”

« Finishing course for the students to make them Industry emplovable

. Resource persons fromthe pharmaceutical industries priefing onN career paths
Opportunitv to interact with the industry experts of diﬂerentfuncﬂons

decide on their career path

Helps the students to

Seminar sessions

|atest developments

ceutical industry

Phar maceutical Chemistry, Pharmaco\ogv, Pharmaceu(ics and Phar
Pharmacy degree (M.
part-time Docmr.:\ research nrogramu\e (Ph.D)-

in the |
About Drug Design

Drug Design and Development Centre is
adhering t©

a research GEQUP

of novel drug deli systems

tre imparts practical training ©0 various

e
\cal sciences. Various joint initiatives

pharma

Universities, Research centers and Industries are

\ Course delivery: Sessions on saturdays for5 weeks
programme Fee: Rs.2500/- (inclusive of GST)

| Register through the below
https:

15.10.22 Overview of Domestic & Global Pharmuceuﬂcal Industry
= e Who should attend?
\ 22.10.22 pharmacovigilance and Clinical Trials UG/PG students in the domain of Pharmacy: B.5¢.
\ 29.10.22 Visit to Phﬂ,m“ﬂm“, Company \ Medical Sciences: Pharma Business Management & Ph.D scholars
05.11.22 Oppormm'ties in Pharma@ Marketing Convener
12.11.22 Importance of career planning and Soft Skills in pursuing @ right career Dr.S.Bharl(h
. pean, FPH, RUAS
Hands on Training
Coordinators

Demonsrration/tmining ofsophisticared instruments & equipment

Drug design software

‘__’,,_«—/—'_”/.,_

A unique blend of

interactive sessions
from industrial
experts, laboratory
demonstrations
hand_s on trainir’\g
and industrial visit

EPARTMEN

FPHARMACEUTICS

pr.R. Deveswaran

H:ld-DDDC

Mob: 9580238650
de\leswa’l‘ln.ngh Lnjj_u_a_s.ac.‘g

e ——

| —

Sciences,

India sponsored by Gokula Education Foundation-
research, Consultancy: training,
programs in Medical, Paramedical,
Law, Managemem
education and services with applied research whilst \

undergraduaxe programme
postgraduate programmr»s in Bl

of Pharmacy degree

and Deve\opment Centre

of involved in

for \nduslr‘\al :o\labom!?on
theskey roles of pbDC

mentiomd link
rﬂs_gortul. msruus,ac.in ‘asd EventPuincUserMasteL htm ?eventlD=13 [

giotechnology and Life Sciencesy

pangalore

university es(ablished py an Act of the

Ramaiah University is an
skill and

& Commerce and Hospitality:

and ethical standardsin 3@ creative and innovative environment.

of Pharmacy Was established in 1992
The Faculty of Pharmacy: 5 leading/Pharmacy college

s of fwell trained |
Jeading to
armacognosy:
macy Practice |eading to Master of
(Pharm p) and also full-time and

(pDDC)

the design and development

the required norms of contemporary medical treatment

Dental and

pr.Sandhya KV
Associate Head-DDDC
Mohile:9w17053

sandhya.ps: h rr\,“u“.ac.in

S ———
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Upcoming Events

PG Alumni Meghana B R, currently working
as a research associateJuabiliant

ﬂ" Biosciences Ltd., will be delivering an
‘ L f dzYy A GFf 1 2y WI
DMPK and Research in R & Bn Actual

N vy

Dr. SangamesRuranik Founder and CEO,
Masangd.aboratories will be delivering a

T840 € SOGNE 2y Wb dzi DS dgi O
{ dzLJS NF 2 Ruiarika® a \asuip A ‘

experience in various fields of Pharma,
Food Quality anéRegulatory Affairs

\ .

\ ____________________________________/
DEPARTMENTOFPHARMACEUTICS 13‘
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Ms. Shwetha Jain : " o :
| M Pharm The designand compositionof ECMin tissueis

uniquethereby definingthe functionality of the

Everheardabout a scaffoldthat adhereto )
E tissue

kin?
The ECM scaffolds promote the formation of

Therecentdevelopmentin the pharmafield linked _ _ _ _
site appropriate tissue at the site of

with varioustechnologyand creativity hasmadeit

] o implantationwhich helpsin revascularizationin
possible to develop a & a U NXzscaffdidNthat

turn generatea newtissue
directscell adhesionmigration, regulatingcellular

3 NER ¢ tviich is named as an ACELLULAR Stepsinvolvedin processingpf! 5 a iQciude

DERMAIMATRIX 1.Decellularization
AcellularDermalMatrix (ADM),a type of surgical 2. Crosslinking
mesh, is developed from human skin (such as 3. Preservation
FlexHDAlloMax AlloDern) or animalskin(suchas 4. Sterilization

SurgiMend, in which the cells are removed and

Decellularization
the support structure is left in place SomeADMs

Decellularization refers to the process of
have been cleared by the FDAfor use in certain _ _ _ o

treating a tissue with any combination of
types of surgeries,such as in hernia surgery, to

physicalstressand chemical/enzymaticagents
reinforce tissuewhere weaknessxists _ _

to remove cellularcomponents,leavingbehind
Acellular dermal matrices are generated by

only the noncellularECMthat can be used for
decellularization process, which leads to the _ o

therapeuticapplications
removal of the cells and preserving of the

extracellularmatrix

DEPARTMENTOFPHARMACEUTICS ' 14
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The specific method of decellularization used

dependson the tissue type; for instance,while
cartilage tissue is able to undergo a relatively
harsh treatment, lung tissue requires a more

sensitivedecellularizationmethod to preserveits

tissuecomposition
.~ and lonic ap,
“3\0“a o 2
W& non De, oy,
W e e’ge%’%o
S A
gh\ ) < %o-
Qq’ §.‘\ 4%@ ‘g
& > 3
~ A
2 g %g
S @

& £ 8 233
z 2 S =35 5
g §§§
% 753
3 g

= &
w
a%ﬂﬁc Trﬁ'““"\o
Y, O
c/eese < ﬂQG.:\

Fig. 1: Decellularization techniques

With proper decellularization, the complex
biomolecular and physicalcuesin the ECMare
preserved and can support cell growth and
viability.

Onceformed, these matricesare preservedusing
following methods

1. Physicamethods

a. Freezingat -4to -10°C

b. Cryopreservatior80to -100°C

c. Lyophilization

2. Chemicamethods

a. Storage of tissues in aqueous alcohols or

antioxidants

DEPARTMENTOFPHARMACEUTICS
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Sterility assuranceof these matricesis of prime
importance The matrices may be terminally
sterilized using physical techniques (gamma
radiations,E-beamradiation, ethylene oxide) or
chemicals (alcohols, hydrogen peroxide,
peraceticacid)

Alternatively, the matrices may be processed
aseptically as per the procedure outlined in
current Good Tissue Practice and additional

requirementsfor manufacturersof HCT/Ps

Evaluationof! 5 a Qa

Thereare no formal criteria by FDAto evaluate

acellularmatrix, the following havebeenused

A The absence of nuclei based upon
histologic staining with Hematoxylin and

eosinand DAPI

\

Quantitative measurementof DNA at less
than 50 ng/mg dry tissue weight is
acceptable

Ve

A DNAfragmentsizebelow 200 bp

Biologicalresponseof ADMs

The processingechniquesusedto producean
ADM ultimately dictate the response post
implantation

Thesebiological responsescan be categorized
asNortincorporationor Incorporation(Fig 2).

A non-incorporation responseis one in which
cellsare unableto penetrate the material and

detectthe implant asa foreign object
15
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Thisleadsto a heavy collection of inflammatory

cells around the implant periphery and the
deposition of a layer of dense connectivetissue

encapsulatinghe implant

€

2

-

¢ B Foreign Body Reaction _

o1 198 >| Encapsulation
c s
W
il | £
¢
= Integration with Rapid Degradation
0 »| Scar Tissue
g
0 Integration with Progressive Degradation | Site Appropriate
o > Tissue

Integration with Tissue Regeneration

Incorporation

Dermal Tissue

h 4
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There are, however, limitations to the use of
ADMin standardclinicaltreatments First,there
are significantlydifferent reported methods of
ADM tissue processing With individual studies
exploring  different combinations  of
decellularizatiormethodsand following flexible
guidelinesi,it is difficult to draw conclusionson
which method is best for a specificapplication
Additional guidelinesthat not only discussthe
removal of nuclear material but also the
retention of ECMmoleculeswould contribute
greatly to standardized decellularization

procedures

CAIdHY . A2f23A0If NBalLkRyaS 2F ! 5aQa

An incorporation responseis one in which cells
can penetrate the matrix and basedon levels of
inflammatory response and rate of matrix
degradationcanleadto scartissueformation, site
appropriate tissue deposition, or dermal tissue

generation

iii /
v Degradation rate /

Adopt stricter =

1]
/ Develop

selection of Repair rate /decellularized
v Org:';:/rtcl::ue / methods with
Establish the / few toxicity
standardized N\ '/I i
ity or dECM \Q\\ / o/,- Develop detection
PO (},; methods for
vi & L testing toxic
Adjust the forms | 2 products
of dECM scaffolds
=
vii = Xi,
Maintain vascular \\o\ Slan.dabldlze the
networks and 7 \ e timing of.
dnexal structures N transplantation
;//‘1,\‘ ‘\r\\\" . and experimenta
Y f > endpoints

Invest the

RN
immuno- /X Add surface™

modulatory / Optimize the | oy N\
effects of /recellulanzatlon to dECM 3

dECM /methods of dECM

/: scaffolds
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CUBOSOMESA NOVEL 3D NANOSTRUCTURE

Ms. Shwetha Singh

I M Pharm
Cbosomeare discrete,sub-micron,
anostructuredparticlesof the bicontinuous

term

cubic liquid crystalline phase The
"bicontinuous refers to two distinct hydrophilic
regions separated by the bilayer Bicontinuous
cubic crystalline materials have been an active
researchtopic becausetheir structure lendsitself
well to controlled-releaseapplications

Cubosomesare liquid crystalline nano-structures
formed from the cubic phase of lipids, such as
monooleate, or any other amphiphilic
macromoleculeswith the unique property to be
dispersed into particles Nanovehicles are
generatedfrom a selfassembledipid mixture and
studied by means of highresolution cryogenic
transmission electron microscope (cryoTEM)
Thesestructureshave been observedto naturally
occurin mitochondrialmembranesandin stressed

cells

DEPARTMENTOFPHARMACEUTICS

Cubosomesre formed at controlledtemperatures
into lipid bi-layer twisted into three dimensions
with minimal surface forming a tightly packed
structure with bi-continuous domains of water
and lipid. There are three different proposed
phasesthat these cubic structurescan be in: the
P-surface, G-surface and D-surface for primitive,
gyroid and diamond structures respectively This
variation in structure allowsfor cubosomeso be
the ultimate drug deliverysystemdue to its ability
to maintain the structural integrity of the
ingredientsthat it carries Theusesof cubosomes
are still being researchedbut they range from
systemsfor efficient drug delivery into specific
body systems to stabilizing and producing
palladiumnanoparticles Thesepropertiesare due

to the formation of alipid bi-layer

17
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For most fluids and some homogenous solid

materials, like gels, diffusion is the same in all
directionsand characterizedoy the samediffusion
coefficient number This property is called
isotropicity which gives cubosomesthe ability to
be used in biological tissues which are highly
structured and typically have different diffusion
coefficients  along different directions
(anisotropic) Becauseof advantagessuchas the
unique structure of the cubic phase and its
resemblanceto biologicalmembranesas well as
biodegradabilityof lipids, cubosomesare a great
tool for drug delivery system In addition, the
bicontinuouscubic liquid crystalline phase (cubic
LIK | & ®rtusity is useful for slowing down
diffusion as shown by | A 3 dzOddreQ@ot of
time release kinetics Capability to encapsulate
hydrophilic, hydrophobic, and amphiphilic
substance,being simple to prepare, and all the
aforementioned qualities give cubosomes a
property that can be usedin controlled transport
applicationsas drug delivery vehicles Thus,these
systemscan be usedto incorporateliquid crystals
for biomedicalapplication

Methods of Cubosome&ormation

There are a number of methods for cubosome
formation including dispersion of bulk cubic
sonication,

phases using homogenization,

shearing solventevaporation,the incorporation

DEPARTMENTOFPHARMACEUTICS
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of hydrotopes which enable formation via a
dilution method and (less commonly) using

mechanicabktirring.

Cancer
Therapeutics

Vaccines

Topical

e Transfection

Imaging
agents

Biosensors

Nanocarriers

Nanoreactors

Fig. 2: Some Applications @ubosomes
Recentadvanceshave now enabled the rational
design of smart cubosome systemsfor diverse
applications Asthe fundamentalknowledgebase
expands cubosomesare evolving into the next
generationof smartlipid nanoparticles
References
1. SB. RizwanY-D. Dong B.J Boyd T RadesS
HookS Characterisation of bicontinuous
cubicliquid crystallinesystemsof phytantriol
and water usingcryo field emissionscanning
electron microscopy (cryo FESEM), 38(5),
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and Hamidi, M.

2. Karamj Z (2019

WCubosomes remarkable drug delivery
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MOSQUITEBASED BIOMATERIALS &
MEDICAL DEVICES

Ms. Shruthi M
I M Pharm

datory mosquitoesthat selecthumansto
fe

ed on have gained notoriety as a bane to
human existence Mosquitoes are known to
spread pathogensthat causedevastatinghuman
diseasessuch as Malaria, Yellow fever, and Zika
fever In 2018 mosquito related diseaseswere
estimatedto accountfor 17% of the globalburden
of infectious diseasesfor both morbidity and
mortality. Despite their deadly predatory
behaviours science has now uncovered how
mosquitoescan be beneficialfor the development
of an assortment of medical technologies
Elements isolated or mimicked from the
mosquitoescan provide a source of biomaterials
and guide the developmentof medical devices
With procreationbeingimperativefor the survival
of mosquitospeciesfemalemosquitoesuseblood
meals as a rich source of proteins and other

nutrients for their eggs

Bloodsuckingmosquitoeslunge their needlelike
proboscis from their mouth deep into the
vasculaturenetwork within the skinof the host To
counteract the innate processesthat prevent
blood leakagefrom the host, mosquitoes apply
their salivaat the injury site. Their salivacontains
biological agents that inhibit blood clotting and
platelet aggregation, like heparin and anti-

thrombin, allowing uninhibited blood flow and

attenuated clotting in laceratedvessels

A host of anti-haemostatic proteins can be
extracted from mosquito saliva, and they are
prospective candidates for integration into
biomaterial coatingsto prevent the thrombosis
associatedvith implantation of medicaldevices

Additionally, the blood-drawing apparatus of
mosquitoeshas been replicated in the designof
microneedlesand other skinpenetrating medical

devices to reduce the pain associated with

Eiercinghumanskin
DEPARTMENTOFPHARMACEUTICS o 19"
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Other features of mosquitoeshave given rise to

elastic proteins, superhydrophobicmaterials, and
olfactory sensors, adding to the arsenal of
mosquitoenabledtools that can be exploited to
enhance human health. Similar to many other
insects,mosquitoesprovide a unique framework,
with their internal protein composition and
external microstructural features, upon which
unique biomaterialsand medical devicescan be
built.

Dueto the stealthybiting tacticsthat mosquitoes
employ, most humanvictimsare not aware of the
Y 2 & |j dziting aRtion until the blood-drawing
process has been completed Using this covert
mechanismof blood extraction, scientists have
createdpainlessmicroneedledo administerdrugs
and treatments more efficiently via a transdermal

route.

Thiscanalsohelp to decreasepain perceptionin
patients, thus improving patient compliance The
complicated shapes allows for more diffused
stress distribution, allowing for easier skin

penetration
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Anopheline antiplatelet protein (AAPP), CPP
protein (derived from Culex pipiens palleng,

Aegyptin hamadarin and even heparinitself are
all biologicalmoleculescontainedin the salivaof

different mosquito species that aid in the

ingestionof a blood meal by interfering with the

host clotting. Thus, they can have varied
biomedicalapplicationsasclot busters

Resilinis an integral protein presentin many parts
of the mosquitothat allowsfor its flight and ability
to resist stressfrom its environment Resilinand

resilinlike proteins (RLPsare actively being used
and investigated for many tissue engineering
applicationsto create elastic tissue scaffoldsfor

the repair of damagedvasculature tendons, and
vocalfolds.

The micro- and nanostructure of mosquito eyes
givesrise to a superhydrophobictrait that helps
them see clearly while navigatingand enduring
the damp and humid environmentsrequired for

breeding Researchers  have created
superhydrophobicsurfacesthat mimic mosquito
corneal surfaces,and these materials may have
potential biomedical applications For example,
the integration of superhydrophobicoatingsinto
biomaterials may aid in controlling the protein
adsorption, cellular interaction, and bacterial
growth that can result from bodycmaterial

contact
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Thefine-tuned mosquitoolfactory nervoussystem

has inspired the designof sensorsfor diagnostic
tests that can be performed using Volatile
Olfactory receptors for substanceslike octanol,
used as unique biomarkers for use in disease
detection Mosquitoes possessmultiple different
propertiesthat researchersre learningto harness
in the developmentof advancedtechnologiesfor
the benefit of humanhealth

The existing and prospective mosquitobased

biomedicaltechnologiespresentedhere are

Biomaterials

antithrombin

Biomolecules

ol Y A i
Superhydrophobic
coating
relatively new and novel It is possiblethat many
other mosquitofeatureshaveyet to be discovered
and evaluated for their potential to solve the
current problemsand inefficienciesn treating and

diagnosingpatients

DEPARTMENTOFPHARMACEUTICS
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e of the challengesn healthcareis

O;roviding an appropriate medicationin the
right dose to the patients As the drug release
profile, the absorption, weight and the genetic
makeup vary from patient to patient, it is bit
difficult to provide accurate dosing to an
individual Improper dosingis the primary reason
for 80% of side effect occurring in human and
animal It is important to understandthe reason
for this problem Henceresearchhasinnovateda
promising technique for providing patients with
individualized, meticulously made tablets and
lowering the likelihood of adverse effects and
optimizingthe survivalrate, by usingPersonalized
Drug Delivery System (PDDS) and Additive
Manufacturing(AM).
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It is a theory that has the potential to
revolutionize medical interventions by offering
efficient, individualizedherapysolutionsbasedon
a patient's genetic, epigenomic,and proteomic
profile while alsotakinginto accountthe patient's
circumstances like

special way of life,

surroundings, weight, sex, age, and other
demands
Benefits By approving novel therapeutic
strategies and changing how people view
medicine in the healthcare system, personalized
medicine (PM) has the potential to improve
medication selection and targeted therapy,
increasepatient compliance decreasesideeffects,
change medicine's focus from reaction to
prevention,increasecost effectivenessand boost
patient confidenceafter marketing

Pharmaceuticalndustry related advantages Due
to precise spatial control over the deposition of
materials, which limits the amounts of active
pharmaceutical ingredient (API) and excipients
comparedto conventionalmethods,there is less
waste, which lowers the costs of manufacturing
and decsing Shorter transpert and  storage
distances,at lower costs Due to the ability to

quicklymakesmallbatchesof complicated
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formulations with

unigue geometries and,
additionally,the idea of digital dispensingn hard
to-reach locations or developing nations, it is
possibleto respond quickly and in real time to
patient and marketneeds

How canone developpersonalizedmedicine?

& ¢ Ki8cently emerged
(PDDS) and

Personalized Drug
Delivery  System Additive
Manufacturing (AM) which is based on two-
dimensional (2D) and three-dimensional (3D)
printing techniquest

AM has its own advantagesdue to its versatile
possibilityof producingon demandflexible doses,
with the help of Additive manufacturingthe dose
of an individual can be digitally adjusted via
Computer Aided Designand the dosageform is
printed with the use of various combination of

polymericsubstanceandthe APIs

In February 2021, FDA gave the Investigational
New Drug (IND) approval for 3D printed drug
product T19 by Triastek

Challenges in personalized medicine - High
expense of precision medicine, people worry
about geneticdiscrimination,misunderstandingof

geneticand health data, accessibilityto genetic
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testing, and a primary care workforce that isn't

particularlywell-trained.

Additionally, appropriate regulatory rules relating

to the applicationof this technologyin a clinical

environment need to be developed The

healthcaresystemcouldundergoa transformation

dueto personalizedmedicinein the nearfuture.

Applicationsof personalizedmedicine

U Basedon the individual genetic makeup the
dose has been decided due to which the
survivalrate of the patient isincreased

U Implementing precision health approaches
will lower medicalcosts,raisequality of living,
& alert peopleregardinggeneticdisease

U Oncologygenomics Comprehensivesenomic
Profiling(CGPjor Tumouris a benefit asit aid
to identify the best treatment for an
individual, identify the hereditary mutation
which hasarisk of developingto a cancer

U Respiratory proteomics Proteomics aids in
early detection since proteins regulate the
body's biological processes,including both
health and sickness Proteomicsexaminesa
variety of biologicalmaterials,suchas serum,
blood cells, bronchoalveolar lavage fluids
(BAL),nasallavagefluids (NLF),sputum, and
others, in the caseof respiratorydisease

U Inthe treatment of cardiovasculadiseases

U0 Indiagnosisof rare geneticdiseases

23



Faculty of

Pharmacy

AAAAAAAAAAAAAAAAAAAAAAAAAAAA

q-{/ l“':..: & a)

A
DarshanH R
I M Pharm

I veryyearbillions of toothpaste tubesare
ade and sold globally?And unfortunately

most of those tubes end up in landfills and
oceans

Toothpaste tablets or Toothtabs are regular
toothpaste devoid of the water content and
compressednto a pill-like shape Theyare made
using toothpaste formula excluding water. The
tablets are placedinside the mouth and chewed,
the saliva (or a sip of water) will help to
disintegrate them to form a paste followed by
brushingwith a moist toothbrush

They share many of the same ingredients as
conventionaltoothpaste availablein market, but
typicaltoothpastealsocontainswater to giveit its
creamy texture and frequently some kind of
preservative Jike sodiumbenzoateor parabensto
prevent the mixture from spoiling Most liquid
mixes containing water require preservative to

help stayfreshfor longerbecausdiquid maybe a
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source of bacteria and mould. Whereasin the
tablet such problems ¢ 2 y 6rdur as they are
water free.

There are fluoride-containing and fluoride-free
toothpaste tablets available One of the bestways
to improveenameland prevent cavitiesand decay
is using fluoride. And the approval for fluoride
containing toothpaste were given by American
dental association Although the CDCadvises
individuals to consume tiny doses of fluoride.
Numerouskids' productsare fluoride-free because
studiessuggestthat childrenunder the age of six

may be more susceptibleto this harm.

ola

If we decideto usea fluoride-free toothpaste, it's
still crucial to practice other good oral hygiene
practices, such as eating a low-sugar, low-acid
diet, drinking lots of water to retain the pH
balance of the saliva, brushing twice daily, and

flossing
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Sinceit first appearedin 1898 tubular toothpaste

has been a bit of an environmental catastrophe
G/ 2y @S yiaothpasfe tdbes I NB ¢agyiito
NB O & B&yS Dré Sahar Farzadnia from the
Good

independent ecclabelling program,

EnvironmentalChoice Australia & ¢ K S @salyS

made from different types of plastics, including
the cap,and (i K S &dnitlheslaminatedwith a
metal layer, which can be another big barrier to
recycling Thismeanstubes canend up in landfill
andfragmentovertime.£

Sincetoothpaste tablets are created without the
use of water, they don't necessarily need
preservatives at all. Tablet toothpaste is
significantly more stable and also has a longer
shelflife than ordinarytoothpastethat comesin a

tube.

Thereis alearningcurveto like toothpastetablets
since they must be chewed with saliva before
turning into a brushable paste Individualswho
have dry mouth may find it especiallychallenging
becausethey needa lot of salivato help dissolve

the pill into a brush-able form.
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Benefitsof ToothpasteTablets

V  Environmentallyfriendly packaging Most
tabletscomein glassor tin containersthat are
easyto reuseor recycle Someevencomein
compostablepouches All of which help you
to reducethe amount of plasticin your home.

V Convenient traveling. Forget about
purchasing travelsize toothpaste tubes
Toothpaste tablets are TSAfriendly, so you
can bring them along in your carry-on. Plus,
they convenientlypackinto your work bag or
gym duffel for any time you need a quick
brush

V Natural ingredients Many toothpaste tablet
brandsprioritize naturalingredients,so you're
lesslikely to find preservativesor parabens
There'salso a plethora of glutenfree, vegan,
and cruelty-free options to match your
lifestyle.

References
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RECENT TRENDS IN SMARTPHCBASED
IMAGING DEVICES

SpoorthiKS & Raksha CA
I M Pharm

S;nartphonebasedimagingdevices(SIDs)

aveshownto be versatileand havea wide
range of biomedical applications With the
increasing demand for high-quality medical
services, technological interventions such as
portable devicesthat can be usedin remote and
resourceless conditions and have an impact on
quantity and quality of care Additionally,
smartphonebased devices have shown their
application in the field of tele imaging, food
technology, education, etc. Depending on the
application and imaging capability required, the
optical arrangement of the SID varies which
enablesthem to be usedin multiple setupslike
bright-field, fluorescence dark-field, and multiple
arrays with certain changesin their optics and
illumination. Smartphonebased devices are
complemented with deep learning methods to

further increasethe efficiencyof the devices

DEPARTMENTOFPHARMACEUTICS

Routine diagnosis like haematological and
histopathologicakexaminations rapid examination
of metabolitesin blood and body fluids and also
vital health parameterscan be done using this
method of BLIPSmicroscopy, where the live
imagescan be seenusingan iPad Detectionand
identification of bacterial pathogens from
biologicalsamplesare keyto diagnosea myriad of
infectious diseases However, conventional
methodsincludingculture-basedmethodsor PCR
related detections are cumbersome, time-
consuming,and require adequateresourcessuch
asexpensiveinstrumentsand skilledtechnicians

Technologyknown as CellScopecan be used to
detectthe presenceof bacteriausingthe principle

of fluorescencesmartphonebasedimmunoassay
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platform for the virus detection integrated with

the microfluidiccassettecontainingthe preloaded
enzymesand antibodieshasbeendeveloped This
canbe usedinstead of more expensivemethods
The smartphonebased microscopic imaging
system complimented with image processing
utilizing deep leaning;basedCNN A smartphone

based imaging being a costeffective, portable,
and powerful techniqgue can have many more

useful applicationsin the coming days It has
shown promising results when employed with

deep learning image processingtechniques for

analysis, particularly in remote areas and also
during medical emergencies furthermore, when

the complete medical assistanceis not easily
available, these smartphonebased microscopes
canbe usedto analyzethe diseaseconditionsin a

short interval of time, hence reducing causality
and improving the health care system SiDshave
undergone continuous development with the

integration of different types of microscopicand

spectroscopic techniques to gain rapid
appreciationin the market

Most of the devicesuse smartphone cameraas
the detection system which gives the user
ubiquitous ability for colorimetric, fluorescence,
absorbance, luminescence, and reflectance
measurementsSIDshave enabledresearchin the
fields of material science,cell biology, virology,

andother related areasto exploreanddiscover
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the unknown From the detection of various
diseasecausing pathogensto food science and
education, these deviceshave shown numerous

possibilities
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Embedding new sensor and applications with
smartphoneshave given the ability to measure
more physicalquantity today than it was 10 years
before. Further being connectedto severalwired
and wireless connections also gave SIDs the
advantageto record data automaticallyon cloud
servers or share them in secure platforms for
expertanalysis Thesimplicity,low-cost, portability
of SIDsand availabilityof userfriendly application
makethem an attractive alternative with possible
prospectsbeing incredible The added advantage
is that analysiss fasterandthey canbe usedeven
without the presenceof atrained personnel
Reference
1. Hunt, B, Ruiz,AJ and Pogue,BW. (2021).
Smartphonebased imaging systems for
medicalapplications a critical review. Journal
26(04).

of Biomedical Optics,

doi:10.11171.jb0.26.4.040902
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Early career Sci-Talk Series z 1

Department of PharmaceuticsFaculty of Pharmacy,RamaiahUniversity of Applied
SciencesorganizedEarly career SciTalk Series¢ 1 for students and faculty featuring
informative talks by youngscientistsand researcherdrom academiaaswell asindustry
on variousaspectsof pharmaceuticaddrug development,between Junel8 and July23,
2022 Theseminarserieswasopento UG students,PGstudents,researchscholarsand
faculty members About 119 participants registeredfor this event The weekendonly
sessionscommencedfrom June 18, 2022 The thought-provoking sessionswere filled
with interestingquestionsfrom the audience Themonth-longwebinarseriesconcluded

with the valedictorysessionand feedbackfrom participants

///
o are consides
 ove o o
eted 053,
3

SS
DRUG DEVELOPMENT PROCE

RAMAIAH
SITY
UNIY ER Sovces

P
Research Ethics and plagiaris

Mrs. Shwetha K
Assistant Professor
aceutics
RUAS

Department of Pharm:
fFaculty of Pharmacy,

o MSRUAS ACIN ALE KNOWLEDGEIS

CONNECTED TQO AEL
OTHER KNOWLERGE: THE

L FUN IS IN'MAKING THE p
~ "CONNECTIONS™
| Arthur Aufderheide |

DEPARTMENTOFPHARMACEUTICS 28



- %* Faculty of

c

2HJ8+3JF, M S Ramaiah Nagar, Mathikere,
Bengaluru, Karnataka 560054, India

Latitude Longitude
13.0302406° 77.5664666°

Local 11:35:06 AM Altitude 848 meters
GMT 06:05:06 AM Wednesday, 03 Aug 2022
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2HIB+3JF, M S Ramaiah Nagar, Mathikere, Bengaluru,
Karnataka 560054, India

Latitude Longitude

13.0301498° 77.5665083°

Local 030053 PM Altitude 8394 meters
GMT 093053 AM Tuesday, 02-08-2022
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Dr. Sunil Chiplunkay Vice President- Business
Developmentat Group Pharmaceuticald_td.,

an inspirational speakeraddressedB pharm

and M Pharm students Various tips on the

iImportance of body languageand accentin

marketing was emphasized The sessionwas
extremely well received and the speaker
enthusiastically shared his vast experience
with the students

Essential Skills to Score a Pharmaq

Compaimmployability

Dr. M.G. Jayathirtha currently working as a
teamlead (clinical data management) in Tata
ConsultancyServices,Bengaluruinteracted with
the youngmindsof FPH He gavethe studentsthe
idea that thinking out of the box would enable
students to expand their horizons Sir also
explained how important it was to have a
continuous learning mindset to achieve greater
career growth. He also gave several examples
from hislife on how to succeed

Alumni Buddy Session

A interactive W. dzR{R®& & wa \6r@anised
where the outgoingstudentsprovidedan insight
on their experience in the institution. All
I dzY ekpr€ssedtheir privileged in being a
part of this faculty and university and skillsthey
acquired Theimportanceof beingselfmotivated
and significanceof professionalbehaviour was
conveyed They also stressed upon the
importance of taking up additional coursesto
boosttheir resumeand upskillthemselves
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| B Pharm
Environmental
Sciences
Ms. AnuhyaB (96%)

| B Pharm
Computer Applications
Ms. AnuhyaB (95%)

[l B Pharm
Biopharmaceutics and
Pharmacokinetics
Mr. TejasKumar (95%)
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The top academic performers in B Pharm for the subjects
handled by the Department of Pharmaceutics

| B Pharm
Environmental Sciences
Ms. JagruthiMahesh
(96%)

[l B Pharm
Physical Pharmaceutics
Ms. KushbooKumari
(96%)

IV B Pharm
Pharmaceutical
Marketing
Mr. Kumar Gaurav
(92%)
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The top academic performers in Pharm D for the subjects
handled by the Department of Pharmaceutics

| Pharm D Il Pharm D [l Pharm D
Pharmaceutics Pharmaceutical Pharmaceutical
Mr. Sreevathsg89%) Microbiology Formulations
Ms. Crispin Dona Ms. Aarti Krishnan
(93.5%) (93.5%)

[l Pharm D IV Pharm D IV Pharm D
Pharmaceutical Biopharmaceutics and Biopharmaceutics and
Jurisprudence Pharmacokinetics Pharmacokinetics
Chandan (91%) Ms. Agnisha(94%) Ms. Sarika (94%)

The top academic performer in M PharaPharmaceutics (I Semester

| M Pharm
(Pharmaceutics)
Ms. Sharon Esther
Samuel (88.6%)
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Top Ten Biggest Biotechnology Companies
of 2022

/ Novo Nordisk \

RevenugTTM) $18.3 billion

NetIncome(TTM) $5.8 billion

Market Cap $1186 billion

Novo Nordisk is a multinational biotech company
headquarteredn Denmarkwith productionfacilities
in seven countries and affiliates or offices in 80
countries The company'sprimary focusis diabetes
care, hemophilia care, and hormone replacement

therapy Thecompanymakesseveraldrugsincluding
Wvolin R,NovoSevepandVictoza /

/ Regeneron Pharmaceuticals Inc. \
RevenugTTM) $7.9 billion

Net Income(TTM) $2.1 billion

Market Cap $49.5 billion
Biopharmaceuticalcompany Regeneron develops
and markets drug treatments for patients with eye
diseasecancer,cardiovasculadiseasesallergicand
inflammatory issues, and infectious diseases
Through its Regeneron Genetics Center the

companyaims to conduct one of the largestgene
sequencingoperationsworldwide.

DEPARTMENTOFPHARMACEUTICS

The biotechnologyindustry is comprisedof hundredsof companiesthat fuse biology
and technologyto developdrugsand related productsfor the treatment of diseases
and medicalconditions Beloware the top ten biotechcompaniesof 2022
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/ Alexion Pharmaceuticals Inc. \

RevenugTTM) $5.0 billion

Net Income(TTM) $2.4 billion

Market Cap $19.0 billion

Alexionis a biopharmaceuticalcompanythat
develops and markets immunoregulatory
drugsfor the treatment of cardiovasculaland
autoimmune diseases Through its drug
therapies, Alexion aims to provide patients
with  compounds that selectively target

portions of the immune system which may
kllowdiseasesto proliferate. /

/ Vertex Pharmaceuticals Inc. \

RevenugTTM) $4.2 billion

Net Income(TTM) $1.2 billion

Market Cap $57.9 billion
BiopharmaceuticatompanyVertexfocuseson
creating and marketing drug treatments for
patients suffering from cancer,cystic fibrosis,
autoimmune diseases, and neurological

\disorders,amongothers /

Incyte Corp. \ |
RevenugTTM) $2.2 billion F!
Net Income(TTM) $0.5 billion i F
Market Cap $14.6 billion
Focusingon small molecule drugs for use in
oncology  primarily, Incyte IS a
biopharmaceutical company responsible for
discovering,developing,and marketing drug
therapies The companyis best known for its "
drug Jakafiatreatment for myelofibrosis i

DEPARTMENTOFPHARMACEUTICS W 34




L %* Faculty of

% Pharmacy
/ Jazz Pharmaceuticals PLC \

RevenugTTM) $2.2 billion

NetIncome(TTM) $0.5 billion

Market Cap $5.4 billion

Irish  biopharmaceutical company Jazz
Pharmaceuticalscreates and commercializes
drug products designed to address issues
related to narcolepsy, psychiatry, pain
managementand oncology On March 25, the
companyannouncedFDAapprovalof its drug

JZP258 for the treatment of cataplexy or
Wessivedaytimesleepiness J

/ BiomarinPharmaceutical Inc. \

RevenugTTM) $1.7 billion

Net Income(TTM) -$0.02 billion

Market Cap $14.4 billion

A maker of therapeutic enzyme products,
Biomarin Pharmaceutical develops drug
treatments for lysosomalstorage diseasesas
well as serious burns The company also

provides diagnostic and analytic servicesfor
wrbohydratebiologyapplications J

/ United Therapeutics Corp. \

Revenug TTM) $1.4 billion
Net Income(TTM) -$0.1 billion

Market Cap $3.9 billion aw N

United Therapeutics primarily develops drug = = United .

treatments for pulmonary hypertension, = =Therapeutics
C (& R P O R A T | (8] ™

peripheral vasculardisease,and other vascular
conditions Amongthe company'smost popular
edicinesare Remodulin Orenitram Unituxin,J

m
@d Tyvaso
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/ Alkermes PLC \

RevenugTTM) $1.2 billion

Net Income(TTM) $-0.2 billion

Market Cap $2.2 billion

Alkermes is an lrish biopharmaceutical
company This firm creates treatments for

central nervous system disorders including
depressionschizophreniaand addiction It also
Q)cuseson treatments for diabetes

/ lonis Pharmaceuticals Inc. \

RevenugTTM) $1.1 billion
Net Income(TTM) $0.3 billion

Market Cap $6.2 billion I O N I S
Biotechnology company lonis discovers and "‘

develops RNAbased therapeutic products Its = PHARMACEUTICALS
three primary, commerciallyavailable
medicines include WAYLIVRA Spinraza and
Tegsedilt also has drug treatments in various

stages of developmentto treat Huntington's
wseaseALSandcardiovasculadisease /

= ] =

= ‘ ﬂ' ‘ ¢« v
+

(] (L) m A L] L] o -

‘ T aimsto prof‘noteamlty and hlghllght

o [

the sound effects of pharmacy on health. The theme
6 t 1

[ - [4 . N J

impact on health around the world and to further
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ACROSS DOWN
1. This is the most important step in . One of the applications of
processingof acellulardermalmatrices cubosomes
5. This is one of the physical . This protein from mosquitoes is
decellularizationtechniques investigated for many tissue
6. Blooddrawingapparatusof mosquitoes engineeringapplications
7. Drugpresentin the first 3D printed drug . Liquid crystalline nanostructures
pro.du.ct . _ formed from the cubic phase of
8. This is an anticoagulant present in

mosquito saliva

lipids

Submit your answers to the Editorial teamprizes to be won
(sharoncaroline.ps.ph@msruas.ac.in)
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HIDDEN WORDSEARCH i |

R CIRALIMTISOTIOBE
A AAOTBITEMMNTCDOF
T CSYCMTITIENTTIATI
E 0O Z ST ZOLTOATA AL
CMOAFAITIAITIUWUSGBF
OPMRGURDTIBTWZPESL
NAACCIGEU OTIAPUOA
S RXNTIUCUUOLSMHARH
T TAYRTTIMHTIOERVPDO
A MNSESARZPLETN
N EF ONTIMAES SYMHTIE
T NNIECSUC CETITFTOS
ETODU GTROTUDETNTC
D TTISEXT CRETTIU ON

CLUE, Find 12 words related to Biopharmaceutics

Submit your answers to the Editorial teammprizes to be won
(sharoncaroline.ps.ph@msruas.ac.in)
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Best article award

Ms.BhavanaMs. Akshitha& Ms.Anuhyafor the article titled
\EXTENDED REALITY (XR) : A Revolutionary Cedigyegy
G SOKy2ft238 Ay tKIFENYI| AY

Puzzle punch winner
Ms. SimranSahani
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R IT IS A NARROW MIND
ROy & WHICH CANNOT LOOK
e AT A SUBJECT FROM
VARIOUS POINTS OF
VIEW.
George Eliot

THE POWER TO QUESTION IS
THE BASIS OF ALL HUMAN
PROGRESS.
Indira Gandhi

CURIOSITY IS THE WICK IN
THE CANDLE OF LEARNING
William Arthur Ward

Albert Einstein



