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Warmgreetings!!

I at the outsetexpressmy gratefulnessfor the opportunity to continueworking
in the Ramaiahcommunityservingin order to meet societalconcernsthrough
academicplan,growth strategyandŦŀŎǳƭǘȅΩǎ-vision& mission.

This quarterly newsletter is inimitable and a specialtime to commemorate
ΨKarmayogiςA greatvisionaryDr. MSRamaiahΩsCentenarycelebrations

Also, I would like to reiterate our goals to drive creative innovation and
community engagementthrough teachingand research. I can promise you,
with the dedicatedcommitment of our faculties,we are on the journey of
accomplishingthe visionsanddreamsof our visionaryleaderandfounderςDr.
MS Ramaiah. I take this opportunity to submit gratitude on behalf of our
departmentto this organization.

Learning is a continuous process that is neither confined to educational
institutions alone nor to the culminationof aǇŜǊǎƻƴΩǎcareer. It is a process
that lastslifetime. In this quarterly issue,there area total of 7 articlesfocusing
on themeάCurrenttrends in pharmaceuticalformulation technologyέ.

I extend my sincere appreciation to all the authors, they indicated to
coordinatetheir ardentefforts in shapingthe manuscriptfor publicationin this
edition. I expressmy gratitude to the editorial team for their unwavering
efforts andunstintingdedication.

Hearty congratulationsto the winners of best article and puzzle punch of
previousedition. We look forward for your similaractiveparticipationin forth
coming editions as well, as we have come up with another mind storming
activityςFindthe word.

FinalwordsςI want to conveyto you all that, individualsof good character
uphold their morals. And they are devotedto beingtrue in speechand deed.
Whatyouare isDƻŘΩǎgift to you,but what youbecomeisyour Gift to God.

Finda reasonandhavea reasonto live vibrantly.

Bringforth your finestself.

Feel free to write to us if you have any queries or concernsabout the
newsletter.

Bringing 
humanity 

together to 
keep magic 

of soil 
alive
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2022
Centenary celebration for 

Karmayogi

Dr. M S Ramaiah2011 - 2020
Å 2012ςMSRAdvanced

learningcenter
Å 2013ςMSRUniversity

of appliedsciences
Å 2014ςHon. Doc from

VTU awarded to MS
RamaiahPosthumously

1999 - 2010
Å 1999ςMSRSchoolof

Advancedstudies
Å 2004ςMSRcollegeof

education
Å 2006 ς MSR

International medical
school

1994 - 1997
Å 1994 ς MSR Arts,

Scienceand commerce
college

Å 1995ςMSRinstitute of
management

Å 1997ςMSRPolytechnic
school

1991 - 1993
Å 1991 ςMSR Dental

college
Å 1992 ςMSR college

of pharmacy
Å 1993ςMSRcommon

junior college

1981 - 1990
Å 1985 ςMSR Teaching

hospital
Å 1987ςMSRInstitute of

nursing education and
research 1971 - 1980

Å Establishmentof MSR
medicalcollege

1951 - 1970
Å 1956 ς Acquired

Thainadudaily
Å 1962ςGokulaeducation

foundation, marking
beginningof MSRIT

1922
Birth of 

Sri. Mathikere
SampangiRamaiah
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DEPARTMENTALPRIDE

Faculty Development Programme Details

Publications 

¶ Dhrubojyoti Mukherjee, ShvetankBhatt (2022) Biocomposite-basednanostructured

delivery systems for treatment and control of inflammatory lung diseases,

Nanomedicine (Future Medicine), April 2022 (Article in press), pp. 1-19.

https://doi .org/10.2217/nnm-2021-0425

¶ Jithu Jerin James,SandhyaKadamboor Veethil, JoysaRuby JosephRajarathinam

(2022) Formulationand Evaluationof TopicalPreparationsContainingPyrolytic Oil

Obtained from Local Biomass. Indian Journal of PharmaceuticalEducation and

Research,56(2).

¶ Ghosh T, R. Deveswaran, Manikanta M, S Bharath. (2022) Development and

characterizationof coppercross-linked freezedried bioscaffoldsfor potential wound

healing activity. Journal of pharmaceutical innovation.

https://doi .org/10.1007/s12247-021-09613-x

¶ Dr. Aswathi R Hegdeattended the 2nd InternationalFacultyDevelopmentProgram

ά9ƳŜǊƎƛƴƎTrendsin PharmaceuticalwŜǎŜŀǊŎƘέorganizedby Dr. D. Y. Patil Institute of

PharmaceuticalSciencesand Research,Pimpri,Pune- 411 018 (MH) INDIAfrom 26

Februaryto 28 May 2022

¶ Dr. BasavarajBV attended the 2nd International Faculty Development Program

ά9ƳŜǊƎƛƴƎTrendsin PharmaceuticalwŜǎŜŀǊŎƘέorganizedby Dr. D. Y. Patil Institute of

PharmaceuticalSciencesand Research,Pimpri,Pune- 411 018 (MH) INDIAfrom 26

Februaryto 28 May 2022

¶ Dr. SandhyaKV attended a two week longάtŀǘŜƴǘAnalytics/ƻǳǊǎŜέorganizedby

TurnipInnovationsandfacilitatedby Dr. RahulKapoorfrom
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¶ Dr SandhyaK.V, Ms. SumedhaS Kulkarni,Dr Bobby T Christy,and Mrs. Vijaya

Madhavi M, An Image ProcessingSystem and Method for Salivary Glucose

Diagnosis,AustralianInnovationPatent2021104837, Dateof Grant02.03.2022

¶ Dr. BasavarajBV,Dr. SrinivasanS,ChethanaR,KeertanaK, In-situ cervixplug asa

contraceptivedevice, IndianPatent395891, Dateof Grant29.04.2022

¶ Sathiya, R,TanmoyGhosh, DevanandK,Komala, M., Radhika,M. N., Ramya,L., A

Method and Compositionfor an Anti-BlemishCream,IndianPatent397852, Date

of Grant27.05.2022

¶ Dr. SindhuAbrahamattendedan internationalwebinaronά{ȅǎǘŜƳŀǘƛŎReviewand

Meta-!ƴŀƭȅǎƛǎέby Dr. ! ǊǳƴKumar organisedby Department of Pharmacology,

Facultyof Pharmacy,RUAS

Webinar attended

Online courses completed 

¶ Shwetha K completed a course on ά!ƴIntroduction to Ethical Publishing

.ŜƘŀǾƛƻǳǊέorganizedby Webof ScienceAcademyon 1st July2022

Granted Patents
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efects in articular cartilage are a

predictorof subsequentosteoarthritis

(OA) and degenerativejoint disease

pr

DEPARTMENTOF PHARMACEUTICS

MESENCHYMAL STEM CELL CULTURE 

FOR ARTICULAR CARTILAGE

or in a porous3D materialwhere they are

maintained in an environment in which

physicochemical and mechanical

parametersarekept stable. After reaching

their maturity, these tissuesor cells can

be grafted.

HyalineCartilage

Hyalinebone tissue is a vascularizedand

aneural tissue that lines articulating

surfaces including the knee and has a

limited ability to regenerateon its own.
progression. Accepting the fact that there

exist multiple therapies that can provide

short-term pain relief and restore limited

mobility, still, thesetreatmentsdo not help in

hyalinecartilageregenerationat defectsites.

Tissueengineering

Basically,it defines the collaboration of life

sciencesand therapeutics with the idea of

engineering. Tissue engineering can be

explainedas the designand implementation

of living, vital functions in the researchlab

which can be used for tissue maintenance,

regeneration, or replacement. Majorly it

includesthe cells, signalsand scaffolds. The

workingprinciplebehind tissueengineeringis

as follows: cellsare collectedand introduced

with or without modification of their

propertiesinto the injured tissue
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Mesenchymalstemcells

Becauseof their easeof access,increasedin vitro expansionfunctionality, and chondrogenic

lineagecapacity,MSCshave been widely investigatedas cell sourcesfor tissue engineering

applications.a{/Ωǎbeingpluripotent, it is consideredasquiescent,but it hasthe ability of self-

renewing,alsoproducesone identical stem cellsdue to their asymmetricdivisions,and hence

researchedassourcesfor cartilagetissueengineering.

Consideringits limitations of poor survivaland fate of chondrogenicdifferentiation, distinctive

method hasbeenusedto prepareMSC-derivedcartilage. Thiscartilagegivestexture of hyaline

like characteristicsduringtransplantationandreplacementof damagedtissues.

Advanced tissue engineering strategies of using allogeneic MSCs seek to create three-

dimensional(3D),chondrogenicallydifferentiated structuresfor clearand obviousreplacement

of hyaline cartilage,develop local site tissueconnectivity,and optimise treatment outcomes.

Emphasiswasplacedherefor creating"ready-to-use"hyaline-like cartilage.

Three-DimensionalCulturefor MSCChondrogenesis

Cellularinteractions(yellow linkers)and surfaceinterfaceadhesionmolecules(greenmarkers)

amongthe constructsvariesin responseto biomaterialsandconstructcellularorganization.

.
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Conclusion

Hence,MSCsare a promisingareaof researchwhich providesplatformsfor constructinga{/Ωǎ

cartilagesin vitro and inducing the cellular interactions which are reliable, reproducible like

hyalinecartilageto fix focaldefects.

References

1. Caplan, A.I. (2007). Adult mesenchymal stem cells for tissue engineering versus

regenerative medicine. Journal of Cellular Physiology, 213(2), pp.341ς347.

doi:10.1002/jcp.21200.

2. de Assis,A.C.C., Reis,A.L.S., Nunes, L.V., Ferreira, L.F.R., Bilal, M., Iqbal, H.M.N. and

Soriano,R.N. (2022). StemCellsand TissueEngineering-BasedTherapeuticInterventions:

PromisingStrategiesto Improve PeripheralNerve Regeneration. Cellularand Molecular

Neurobiology. doi:10.1007/s10571-022-01199-3.

3. Thorp,H., Kim, K., Kondo,M., Maak, T., Grainger,D.W. and Okano,T. (2021). Trendsin

ArticularCartilageTissueEngineering: 3D MesenchymalStemCellSheetsasCandidatesfor

EngineeredHyaline-LikeCartilage. Cells,10(3), p.643. doi:10.3390/cells10030643.

4. Tuan,R.S., Boland,G. and Tuli, R. (2003). Adult mesenchymalstem cells and cell-based

tissueengineering. Arthritis Research& Therapy,5(1), p.32. doi:10.1186/ar614.
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DAWN OF THE ERA OF DIGITAL 

PILL

traditional medications gets combined

with monitoringsystemanddatagets

automaticallyrecordedabout medication

adherence as well as ǇŀǘƛŜƴǘΩǎphysical

evidence.

Howdo digital pills work?

Thepill containsa minusculechipwhich is

made of magnesium,silicon and copper

that can sendinformation from sensorto

a wearablepatch. Thepatchsendsdata to

doctor and to the patient who wants to

monitor themselvesuntil the chip gets

digested. Imagingcapsulescontaina small

digital camerawhich generate imagesof

microscopic structure of hollow organ

suchstomachandsmallbowl. Gassensing

capsule, utilizes a gas permeable

membrane surrounding an

electrochemicalgas sensor and helps to

detect pressure of different gases

produced as a by product of metabolic

reactionby bacteria. Earlierin digital pills

pressure sensorswere used, where the

doctor demonstratedthat receiveddata is

directly proportional to the pressure

applied to patient stomach. i.e., when

pressure is applied to the stomach the

datawhichwasreceivedalsochanged.

"Healthcareis the last industry that has not adopted
digital technologyin any major way to help deliver its
services. AndƛǘΩǎbecomingchallengingfor physicians
and consumersto actuallymanagecarewithout those
digital tools.ά

- DavidSchlanger, CEO,WebMD

What is digital pill?

Digital pill, also known as smart pill, a new

kind of dosage form in pharmaceutical

industry. Technologybrought us something

really interesting i.e., a sensor which is

embeddedinside the pill which travel safely

through the body and help transmitting data

after it is consumed. Digital Pills is an

innovativedrugςdevicetechnologyin which

W
ith the ever-growingsusceptibility

of massesto diseasein this era of

modernisation, innovative digital

jhuare made which brings new changes in
healthcare technology. Health care is
becoming a data intensive environment
where a huge amount of data is both
producedandconsumed.
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It is first made in Japan by Otsuka

Pharmaceutical with a brand name

aripiprazole which is mainly an

antipsychotic drug used mainly for the

treatment of the patient having

schizophreniaand also for the treatment

of depressionin adults. Proteuswas the

first company who designed this tiny

sensor used in digital pill, which gets

activated when it comesin contact with

fluid inside stomach. Recently, FDA ς

approved etectRx gives patients more

control when monitoring starts. Their

solution involves a removable lanyard

rather than a patch, which patients can

removeafter takingmedication.

Conclusion

Digital technology helps transforming

unsustainable healthcare system into

sustainableones. Digital Pillsenablesthe

collection of important information and

improves medication adherence. These

technologies, signal the new age of

healthcarein future.

References

1. ShewalkarSK,KothawadeSM, Patil RA

(2021) Digital Pills: Impact of Rising

Technology. ArchMed Vol. 13No. 6:26

2. RobinMitchell, 21-09-2020, DigitalPills

- A journeythoughthe body,

http://www.electropages.com/blog/2020/

09/digital - pills - journey ςthrough ς

body

Applicationof digital pills

Digitalpills gainingpopularity in medicalfield

have lot many applicationsmainly to track

whether or not the patient is actually taking

their pills to avoidmedicationnon adherence.

Digital pills combine the second AI system

along with the branded and genericdrug to

improve patient medication adherence and

overcomesthe loss of response to chronic

medication. It is used in endoscopyto check

inflammation and laceration in the

oesophagus. The digital pills are used mainly

for the people suffering from schizophrenia.

Basically,the pill is used to send important

information from ǇŀǘƛŜƴǘΩǎbloodstream or

the digestive tract to let a medical

professional know how the medication is

working and mainly to check on patients

havingpsychoticdisorder.

FDAapproveddigital pill

The Food and Drug Administrationapproved

first ingestibledigital pill in 2017. Thepill has

a fixed sensorwhich is about the size of a

grain of sandhelpstransmitting internal data

to a patch attached to ǇŀǘƛŜƴǘΩǎbody. The

sensorwithin the pill namedAbilifyMyCite.
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NEGATIVE PRESSURE THERAPY - AN 

EMERGING TREND IN WOUND HEALING

In the 1990s, the first iteration of the

current NPWTsystem was developed in

Wake Forest University School of

aŜŘƛŎƛƴŜΩǎby Drs. Louis Argenta and

Michael Morykwas. Sincethen, with the

help of technology,NPWThasdeveloped

steadilyand turned into one of the most

promisingwoundcaretreatments.

Significance of Negative Pressure 

Wound Therapy

× Negative pressure promotes an active 

wound healing at the cellular level

× An airtight seal around the wound 

and a dressing interface separates the 

wound

× The compartment is linked to an 

external suction device and the 

pressure maintained at the range of 

100 to 125 mm Hg

× Macro strain and micro strain with  

subsequent removal of  exudates by 

an electromechanical pump

× Dressing is usually changed every 48-

72h

Effectiveness

1. The wound bed's protection

2. The shortened healing time

3. Patient confidence and comfort

continuously or intermittently applies sub-

atmosphericpressureto the system,resulting

in positive pressureon the wound surface. A

highly successfulmethod of wound healing

developed by the 18th century was mouth

sucking,alsoknownas"lip service". Anelused

this strategy to develop the suction syringe,

which eventually replaced lip service and

direct mouth contactwith a suctionsyringe.

The Soviet-Afghanistanwar was a significant

catalyst for improvements in wound care

during the 20th century. A negativepressure

devicewas first employedby Sovietsurgeon

Dr. Nail Bagaoutdinov to treat infected

battlefield wounds. In order to demonstrate

the advantages,Dr. KatherineJeterusedwall

suction in 1985to applynegativepressureto

a wound.
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(NPWT), also known as vacuum

suture,refersto a systemof bandages

Mr. Amith BhounsleςPh.D
Research Scholar

Edited by ςDr.B V Basavaraj
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Conclusion

Negativepressurewound therapy(NPWT)

can significantly reduce the risk of

infection in patients undergoing open

fracture treatment while alsoaccelerating

wound healing. In a short period of time,

NPWT promotes the formation of

infection-free scar tissue, making it a

quick and comfortable alternative to

traditional infected wound treatment

methods.

References

1. Putnis, S., Khan,W. S. and Wong, J.

M.-L. (2014) ΨbŜƎŀǘƛǾŜPressure

Wound TherapyςA Review of its

Uses in Orthopaedic¢ǊŀǳƳŀΩΣThe

OpenOrthopaedicsJournal, 8(1), pp.

142ς147. doi:

10.2174/1874325001408010142

2. Andersson, S., Monsen, C. and

Acosta, S. (2018) ΨhǳǘŎƻƳŜand

Complications Using Negative

Pressure Wound Therapy in the

Groin for PerivascularSurgicalSite

Infections after Vascular {ǳǊƎŜǊȅΩΣ

Annalsof VascularSurgery, 48, pp.

104ς110. doi:

10.1016/j .avsg.2017.10.018.

3. Huang, C. et al. (2014) Ψ9ŦŦŜŎǘof

negativepressurewound therapyon

woundƘŜŀƭƛƴƎΩΣCurrentProblemsin

Surgery, 51(7), pp. 301ς331. doi:

10.1067/j .cpsurg.2014.04.001.

Benefits from NPWT

× Prioritized hospital discharge

× Too few wound dressing modifications

× Less invasive surgery 

× Savings on nursing costs

× Transferring from the hospital to a less 

expensive healthcare setting

× Improved life quality

Disadvantages

× The unit must be connectedfor at least

22hoursper day

× In the first few minutes after negative

pressureis applied, one may experience

somepain

RAMAIAHUNIVERSITYOFAPPLIEDSCIENCES

S C I N T I L L A
VOLUME0 2 | ISSUE0 3

July - September2022

15



DEPARTMENTOF PHARMACEUTICS

DECORATIVE AND PROTECTIVE NAIL LACQUERS 

- A Creative Method for Drug Delivery

Trans means through in this medication

delivery mechanism,and unguis means

nail. Themedicationwasableto passpast

the nail plate becauseof this. In order to

treat fungal nail illnessesand producean

effective therapeuticresult, this systemis

linked to the administration of the

medicineover the nail barrier.

Thenail plate may appearstrangedue to

a diminished glow brought on by the

involvement of the nail bed, which also

reduces the amount of blood available

and alters the physical or chemical

characteristicsof the nail bed. Asa result,

many diseasescould manifest. Then, by

receiving the required medical care

through the nail drug delivery system,

thesedisorderscanbe addressed.

advancedand servedto protect the soft ends

of the fingersand toes, enhancingour sense

of touch and enabling us to pick up and

manipulateobjects.

Nail diseases

Congenitaldefects,a skin condition affecting

the nail bed,a systemicillness,localtrauma,a

drop in blood flow, tumors of the nail, fold or

nail bed, and infections of the nail plate can

all causethe nail plate to appearunusual. The

strength, health, and appearance of

fingernailsand toenails can be affected by a

variety of nail illnesses,suchasnail psoriasis,

brittle breaking nails, onychogryphosis,and

ingrown toenails, nail fungal infections,

onycholysis,paronychia,etc.
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The human fingernail, which is

comparable to other species' unguis

andhoofs,alteredashumanhandiwork

Mr. Mridushman, Mr. Lejin,     
Mr. Kishore ςIV - PharmD

Edited by ςMr. Tanmoy Ghosh
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× Pigment - This is used to provide a

color to the nail lacquer, to easily

differentiate it from the different

products. Example- Red iron oxide,

yellowiron oxide,Titaniumdioxide

× Suspendingagent: It is used to

prevent the setting of insoluble and

inorganic matter. Example- dimethyl

dioctadecyl ammonium bentonite,

benzyldimethylhydrogenatedtallow

MarketedPreparations

Some of the most common marketed

preparationsincludePenlacandLoceryl.

The initial marketedpreparationsin 1992

were Loceryl. This preparation was a

colorlessand clear liquid that contained

anti-fungal amorolfine (5%), Eudragit RL

100, Butyl acetate, Glycerol triacetate,

Ethanol, and Ethyl acetate. The

preparation was used by applying the

lacquer1-2 times a week on the infected

nail plates for a period of 6 months

(fingernails)and for 9-12 months for the

toes.

Nail lacquers

Nail lacquersare most commonlyusedin the

ungual drug delivery system. Nail lacquers

(enamel)are normallyappliedto protect nails

andfor decorativepurposes.

It containsdrugsof newformulations,andit is

termed as trans ungualdeliverysystems. The

function schemefor nail lacquer is Release,

Penetration,andPermeationof drug

Formulation

× Film former: These are the chemical

entities that lead to the formation of a

film over the nail plate. Examples-

cellulose acetate butylate cellulose

acetate, ethyl cellulose, and vinyl

polymer.
× Resin: It imparts adhesion,improvesthe

shine, and improves the resistance to

detergents solution. Example- Santolite

MHP,urea-formaldehyde,santolite MS80

%, acrylics

× Plasticizer: It is used to provide

flexibility and structure for the film

adhesionExamplesCamphor,castor oil,

benzylbenzoate,andtributyl phosphate

× Solvent: Its main property is brushability

andregulatesthe dryingtime
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Thelacquershoulddry quicklywithin 3-5

min and the uniformity of the film must

be maintained. Thefilm must be properly

attachedto the nail plate and shouldnot

be lost during daily activities. However,it

should be removed in a clean manner

with a scraperand the film shouldbe well

endured in place. These lacquer

formulations should be colorlessand not

shinyso that the malepatientscanaccept

it

Conclusion

Thus,working on certain aspectsof the

nail barrier is essentialfor the successful

delivery of the drug to the nail. The

penetrative featuresof the nail plate are

well understood. So, the topical

formulations (nail lacquers) can be

designed in such a way that it further

improvesthe delivery of the drug to the

nail.
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Penlacwasonly approvedby the FDAin 1999.

Thisclear, colorlessliquid containsantifungal

agent ciclopirox (8%), ethyl acetate,

isopropanol, and butyl monoester (methyl

vinyl ether / maleicacid). Penlacis to be used

once a day, for up to 48 weeks. The film is

then removedevery7 daysusingalcoholand

a scraper before re-applying the lacquer

again.

Drugdelivery

The drug is delivered through these lacquer

formulationswhich are organicin nature and

are non-polar solutions having film-forming

polymer. Evaporation of the solvent takes

placeleavinga polymerfilm of the drugwhen

appliedon the nail plate. Slowreleaseof the

drugtakesplaceon the nail plate andnail bed

from the film.

Theseformulationsshouldhavechemicaland

physicalstability andconsistencybetweenthe

ingredientsshall be maintained. The lacquer

should possessproper rheologicalproperties

(viscosity) enabling the free flow of the

formulation coveringeach and every part of

the nail for easyapplication.
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n ǘƻŘŀȅΩǎworld, Extended Reality has

soakedmost industriesand pharmais not

an exception. Extended Reality

technologies

DEPARTMENTOF PHARMACEUTICS

EXTENDED REALITY (XR) : A Revolutionary 
Cutting-edge Technology in Pharma Industry

As more and more XR solutions are

becoming available, the XR market is

forecasted to be worth $10.82 billion by

2026.

The pharmaceuticalbusiness,accordingto

experts, operates amid one of the most

intricate, stringent,andregulatedsystemsof

any sector. As a result, XRin pharma is an

excellent response and solution to the

problems facing the sector. Many well-

established businesses,academics,digital

startups, and major IT firms have swiftly

incorporated Extended Reality into their

dailyoperations.

technologiesare overcoming traditional 2D

challengesin the complex process of drug

development. It has enabled increased

efficiencyand comfort for both scientistsand

specialistsand has made their lives much

easierandmore convenient.

XR(ExtendedReality)comprisesboth Virtual

Reality (VR) and Augmented Reality (AR).

Virtual Realityentirely immersesthe userinto

virtual surroundings(the userusuallywearsa

VR headset that projects images to human

eyes). On the other hand,AugmentedReality

adds virtual elements to real-world imagery

(usually, a camera takes a picture that is

analyzed in real-time and enriched with

additional information). Extended Reality is

both VRandAR
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× Virtual learningand training - Theuse

of simulation processesreduces the

requirementfor real equipmentwhile

also improving knowledgeretention.

The learning process in XR is more

interesting and encouragesusers to

retain more information. Different VR

settings may be accessed and

interactedwith remotely by students,

allowingdistancelearningor training

× New drug manufacturingςIt is used

to visualizetarget proteins' molecular

structures. The lead generation

processmay benefit greatly from the

useful insights that XRoffers, which

might lead to new medication trials

andreleasesgoingmoresmoothly.

× Quality - Any error may harm a

brand's reputation and the entire

product developmentprocess. In the

pharmaceuticalindustry, XR reduces

human error while enabling high

levels of product regularity. Among

other things, auditors and specialists

can view manufacturingprocessesin

real-time from distantplaces

Someexamplesof ARandVRin pharma

× Patientsrecover and train usingXRin a

motivated, task-focused,and supervised

virtual environment for stroke

rehabilitation.

× In the pharmaceutical industry, XR is

utilised for surgeontraining; this type of

training is even 20% quicker than

standardon-site training.

× Patientsare often treated with calming

and meditative VR experiences in

pharma, which has already proven

considerablebenefitsin pain levels.

Severalother extendedapplicationsof XRin

Pharmaindustryincludesς

× Datavisualization- EnablesScientistsand

Engineersto inspect data in a spatial

context and visualizetheir modelsat full

scale. Theyhave an amazingopportunity

to immerse themselvesin the world of

pharmaceuticaldata, assessthe look and

feel, scale, and spatial elements of the

drug or other pharmaproduct in a more

intuitive
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Oneof thesecutting-edgetechnologiesthat improvesproceduresin all facetsof our life is

extendedreality. Asa result, it hasaidedin the developmentof noveldrugs. It hasincreased

the R&Dteams'productivityandspedup the wayprocessesarehandled.

XRςEXTENDEDREALITYISINDEEDA REVOLUTIONARYCUTTING-EDGETECHNOLOGY!!!
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n silicorefersto simulationor mimickingof

experimentalconditionsusinga computer.

Thesekinds of simulationsare done with

the

DEPARTMENTOF PHARMACEUTICS

IN - SILICO  TESTING FOR COSMETICS

Thesein silicoscreeningmethodsarehelpful

in cosmeticsproduct developmentand can

be utilized throughout the researchprocess

for,

× Identifyingactivemolecules

× Newapplicationof knownmolecules

× Discoveringnew targets for the existing

molecules

× Discovering new molecules that can

interactwith specifictargets

× Determining the application or

biologicalactivityof the test molecule

× Selectingrelevantin vitro assays

QSARmethods are extensivelyused in the

early stagesof drug developmentprocessin

pharmaceutical research. Besides QSAR

methods,there are few other methodsthat

are basedon the molecularinteractionsand

the 3D structures of target proteins along

with the ligandmolecules.

the help of virtual screening tools and

software to predict the behaviorof different

test moleculesor compounds. In silicotesting

is mainly basedon interactionsbetween the

test molecule (chemical entity) and its

biologicaltargets.

Approachesusedfor in silicotesting:

ωLigandbasedvirtual screening

ωStructurebasedvirtual screening

If the structuraldataof both ligandandtarget

molecules are available, then both

approachescouldbe combined.
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In silico approacheshave many specific

challenges. More than regulatorydecision

making,currentlyit is widelyusedonly for

internal purposes. Thesein silicomethods

shouldbe consideredas part of a weight

of evidence(WoE) approachand with all

available data, rather than as a stand-

alone method to meet regulatory

requirements.
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Alternativemethodsto assessthe safetyof all

the ingredientsusedfor the formulation of a

cosmetic product are required due to

numerousbans on animal testing. However,

many new innovative ingredients used for

cosmeticformulations can only be evaluated

for safety using these in silico methods of

testing. The application of these in silico

methods requires better knowledgeof their

biologicalpathwaysaswell astheir molecular

mechanism. Some of these approachesare

computationallyexpensive.

ά!test without the ǘǳōŜέςsafety testing of

the new chemicalentity could be done by in

silico methodsalong with a thorough review

of the literature.

Non-testing methods: According to the

EuropeanChemicalsAgency(ECHA),the data

of non-testing methods could be generated

by the followingways:

× Grouping approaches, which include

grouping according to the chemical

category

× Structureςactivity relationship (SAR)and

quantitativeSAR

Thesimilarity principle hypothesisstatesthat

compoundsthat are similar and have similar

biological activities, reinforce the progress

and application of all types of non-testing

methods.
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hy ŎŀƴΩǘinsulin be given orally?

(Thoughmany of us know why).

Every diabetic patient taking

insulin
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INSULIN IN A PILL: A possibility in 

the near  future

insulinor any laymenwould havequestioned

this, well it is quite a possibility now to

administer insulin via the oral route. If

INSULININ A PILLbecomesa successit could

changethe dimensionsof Diabetesmellitus

treatment.

In 2019 a researchteam in MIT developeda

novel oral drug deliverycapsule,which could

deliver macro molecules into the stomach

lining. The new device is άƛƴƎŜǎǘƛōƭŜΣSelf-

OrientingMillimeter-scaleApplicatorό{ha!ύέ

that physicallyinsertsa drug-loadedmillipost

(needlecontainingdrug like insulin) into the

GI mucosa.The researchof using insulin in

the novel capsule was successfulin swines

and rats . Based on this recently Novo

Nordisk announceda clinical trial studying

the safetyand performanceof this devicefor

the deliveryof macromolecules,RNAetc.

Theproblem for any therapeuticproteins

to be givenby oral route is its degradation

in the GI due to protease rich

environment,pH etc. Thenovel solution

to this is άƛƴƎŜǎǘƛōƭŜΣself-orienting

millimeter-scale applicator ό{ha!ύά.The

device/capsuleis named SOMAand the

designfor this capsulewasinspiredby the

self-orienting leopard tortoise

(Stigmochelyspardalis) (like the weeble -

wobble toy , this tortoise has a similar ,

shifted centre of mass and upper

curvature however the weeble- wobble

could be easily tackled down but this

tortoise has lower curvature features

which enables them to self orient to

preferredupright position).

C<- Theshapeof the tortoise and SOMA

arecompared

D<- The inside image of SOMAshowing

the compressed spring (brown) that

provides the force for the drug loaded

millipost (blue)insertioninto the stomach

lining ;

W
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When computer simulation was done, it

predicted that the SOMA orients most

rapidly between the anglesof 0° and 45°

and the angles of 100° and 180° when

measuredfrom the preferredorientation.

Thetime for self orientation from 85%all

initial positionwaswithin 100ms.

Millipost

Duringdesigningthe team compresseda

mixture of up to 80% human insulin with

200,000 molecularweight poly (ethylene)

oxide under pressuresof 550 MPa and

they loaded up to 0.5 mg of insulin in a

sharp, conical structure. Through

compression they connectedthe insulin

tip to a shaft (prepared from

biodegradable polymer) and the final

lengthof millipostwas7mm.

Mechanicaland chemicalcharacterization

studieswere done on millipostsand it all

supported insulin stability. Raman

spectroscopy validated the protein

structure of the insulin after high-

pressure exposure. Dissolution studies

(in-vitro) showed complete dissolution

within 60 minutes. Thestability studiesof

millipost at 40°Cshowedthat it remained

stablefor 16weeks.

SpringandEnergy

SOMAsloadedwith stainlesssteel springs

that were usedaspower sourcedue to its

ability to release energy along one axis

instantaneouslyproviding 1.7 to 5 N of

forceat full compression.

Structureandfunctioningof SOMA

The SOMA is monostatic body which is

optimized for rapid self orientation, with its

ability to resist external forces like peristaltic

movement, gastric flow, patients movement

etc. and upon reaching a stable point, this

shape ensuresthat the millipost would not

misfire into lumen though the patient

changesthe position during the actuation of

device. The {ha!Ωǎsmall size and shape

makes it easy for its ingestion and also

prevents it from getting obstructed in the

lower GI tract. TheǎǘƻƳŀŎƘΩǎ4-6 mm thick

wall provides a protective area and more

spaceto inject the drug and thus they have

used 5-mm 25-gauge Carr-Locke needles,

which gastroenterologists prefer for GI

proceduresandit is safeandeffective.

Usingangularkinematicequations,the team

designed SOMA to reduce the mean self-

orientation time towards the stomach wall

and maximizedthe force required to tilt the

device to its preferred orientation. Finally

they hollowed the top of the capsule to

accommodatethe actuation mechanismand

APImilliposts.
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After one week of administering the

SOMAs,endoscopieswere performedand

it showed no signsof tissue damageor

any abnormalities from the needles

injected. Veterinary staff monitored the

swine twice daily and they did not

observedany signsof distressor changes

in feedingandstoolingpatterns.

There were no evidence regarding

millipost misfire or deviceretention. The

Integrity of the SOMAafter GI transit was

confirmed by examining SOMAs

recoveredafter excretion.

In 2021, the researchersshowedthat they

could use this SOMA capsule for

administering macro molecules such as

monoclonal antibodies in liquid form.

Other than this when the RNAwasmixed

with polymeric nanoparticle and was

delivered through the capsulein mice, it

was observed that the RNA had been

taken up by the organsof the body and

the genes were produced according to

the administeredRNA. In pigstoo this was

a success.

Thus SOMApresentsusa promisingdrug

delivery system,which deliversa broad

range of biologic drugs (protein and

nucleic acid based therapies), but not

limited to only these. The efficacy of

SOMA device in drug delivery suggests

that this could replace subcutaneous

injectionsfor insulin andthe experiments

For a controlled actuation to take place in

stomach, they used sucroseand isomalt to

form a hydration dependent actuator with

sufficient strength to hold the spring in

compressionandto avoidbreakingof capsule.

Thuswhen a capsuleis ingested it perfectly

orients itself on the stomach lining towards

the tissue wall and injects the insulin. Then

the compression of the spring pushes

millipost into the mucosal layer and insulin

will release. After this the spring remains

inside the capsule and further it goes for

excretion.

Experimenton swine

Milliposts loaded with 0.3 mg of human

insulin was inserted into SOMA and

administeredto swine. The{ha!Ωǎlocalized

towards stomachwall and self-oriented itself

before injectingmillipostsinto mucosa. When

histologywasperformedit confirmedthat the

SOMA delivered milliposts through the

mucosaanddid not injure the outer muscular

layer. The milliposts of this experiment

releaseddrugat a zeroorder kinetic rate. The

APIlevelswere measuredthroughout the 3.5

hours of sampling period in the ǎǿƛƴŜΩǎ

plasmaandit rangedbetween10 -70 pM. This

doseof drugyieldeda blood glucoselowering

effect. Comparedto this when the ǎǿƛƴŜΩǎ

weredosedwith SOMAswhichwere designed

to localizethe milliposts to the stomachwall

but insulin was not releasedinto the tissue

,these swines neither had uptake of insulin

nor bloodglucoseloweringeffect.
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donejustifiesfurther evaluationof SOMAfor other macromoleculesandits efficacyin humans.

Novonordisk, hasstarted trials for this deviceand if it becomesa success,then the needlesand

syringeusewill be a past thing; might alsobe a turning point in pharmaceuticals. Theeconomic

burdencouldbe reducedon healthcaresystemand the medicationadherencecouldbe increased

andmanyADRsdueto tabletscouldbe decreased.

If INSULININAPILLissuccessfulin humans,then it will beάD!a9CHANGERtL[[έΗ
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Pharmaceutical Industry ɀ
Academia Conclave 
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The Indian PharmaceuticalAssociation(KTKBranch) in associationwith KDPMAand

Facultyof PharmacyMS RamaiahUniversityof Applied Sciences,organiseda one-day

event on 9th April 2022 in the RamaiahMedical college auditorium, Gnanagangotri

campus in Bangalore. IPA National President T.V Narayana was the chief guest.

HonourableViceChancellorof RUAS,Dr KuldeepKumarRainaaddressedthe gathering

and congratulatedthe organisedcommittee for suchan event beingconductedfor the

benefit and students and colleges. He urged the industry and academiato take the

aƻ¦Ωǎforward for mutual benefit. The event was a great successwith over 450

delegates including students, faculty, industry personnel, entrepreneurs and

academiciansfrom acrossthe stateof Karnataka.
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IPR Day Celebrations
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In aligning with the World IP week celebrations,IPRCell, RUASorganizeda one day

seminar (28th April, 2022) on IPR. άLtand Youth: Innovating a Better Futureέis the

theme for this yearand the presentfocusis on youth-led innovationand creativity. The

youth of today are an incredibleand largelyuntappedsourceof ingenuity. Theinaugural

sessionwas attended by our Honorable Vice ChancellorProf. KuldeepKumar Raina,

RegistrarProf. Sai Baba, Pro VC ResearchProf. Govind Kadambi, Dr. SharathKumar,

Director,Researchandour ChiefguestMs BinduSharma,PatentAttorney,CEO,OriiginIP,

Bangalore. The sessionwas well received by all the students and faculty acrossthe

organisation.
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Dr. Kotamballi ChidambaraMurthy, Professor

& Dean from Neuberg Anand Academy of

LaboratoryMedicine,Bangalore,wasinvited on

17th May 2022 to enlightened about career

options in lesschosenpaths. He discussedthe

need for doing researchin collaboration with

industry,and the flaws in the existingresearch

practicesfollowed by academicinstitutions. He

offered suggestionsfor obtaining funding for

researchprojects by focusingon ICMRthrust

areas. He concluded the seminar by

recommending that research be conducted

through integration, collaboration, and

association.
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Departmentof Pharmaceuticsorganiseda guest lecture on 27th may 2022. Resource

person,Dr. SameerPadhyeDeputyManager(TechnicalServices)at Arihant Innochem

Pvt. Ltd Nanded,Maharashtra,India,describedabout the companyand their services.

Hegavean idearegardingprototype formulations,suggestedsuitableexcipientsbased

on formulation need and functionality and aid in scaleup troubleshooting. Arihant

Innochemexcipientsprovideproduct differentiation in the marketplace. Theexcipient

basketof Arihant boastsof a uniquecombinationof conventionaland nicheproducts

and alsothey representingtheǿƻǊƭŘΩǎleadingspecialitychemicalproducers,namely,

Lubrizol, shin-etsu chemical co., ltd., nichirin/gotoku chemical industries ltd.,

pharmatransin the pharmaceuticalsectorand Lubrizol,shin-etsu, rahn, thor, natura-

tec, lessonia, huntsmanin the HomeandPersonalCaresector.
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Departmentof Pharmaceuticsorganiseda guest

lecture on 1st June 2022. Invited speaker,

Dr. M.G. Jayathirtha currently working as a

teamlead (clinical data management) in Tata

ConsultancyServices,Bengaluruwas invited as

speaker to address Postgraduate students

regardingcareer options in TCS. He sharedhis

valuable insights about different positions in

different pharmaceuticalcompaniesand/whΩǎ

and alsoexplainedabout the TCScompanyand

carriersin TCS. TCSadvanceddrugdevelopment

haswon an award in the categoryexcellencein

ancillary pharma services in 2019 and it

provides best in the industry life scienceand

health care consultingsolutions,detection and

management in pharmacovigilancein hybrid

approach. TCScloud basedADDsuite received

the recognition for leveragingautomation, AI

and IoT to digitally transform clinical trial He

finally concluded the sessionby TCSbuilding

future proof technologyplatforms to transform

drug development by harnessing their deep

knowledgeof the life sciencesindustry,coupled

with expertisein digital andAI technologies.
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To appreciate and honor the students for their academicfeat and motivate the
studentsfor performingbetter in their forthcomingexams,Headof the Department,
Department of Pharmaceuticspresented Certificate of Appreciation for securing
highestmarksin the subjectshandledby the Departmentof Pharmaceutics.

Toppers in Pharmaceutics I  (I Semester Students)
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