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PEPTIDE THERAPEUTICS:CURRENT STATUS

AND FUTURE DIRECTIONS
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Peptides are recognized for being highly selective and efficacious and, at the same. time,
relatively safe and well tolerated. Consequently, there is an increased interest in peptides in
pharmaceutical research and development (R&D), and approximately 140 peptide
therapeutics are currently being evaluated in clinical trials. Given that the low-hanging fruits
in the form of obvious peptide targets have already been picked, it has now become
necessary to explore new routes beyond traditional peptide design.

Examples of such approaches are multifunctional and cell penetrating peptides, as well as
peptide drug conjugates. Here, we discuss the current status, strengths, and weaknesses of
peptides as medicines and the emerging new opportunities in peptide drug design and
development. More than 7000 naturally occurring peptides have been identified, and these
often have crucial roles in human physiology, including actions as hormones, neurotransmitters,
growth factors, ion channel ligands, or anti-infective. This aspect might also be the primary
differentiating factor of peptides compared with traditional Small molecules. Furthermore,
peptide therapeutics is typically associated with lower production complexity compared with

protein-based biopharmaceuticals and, therefore, the production costs are also lower, generally
approaching those of small molecules. Thus, in several ways, peptides are in the sweet spot
between small molecules and biopharmaceuticals. Naturally occurring peptides are often not
directly suitable for use as convenient therapeutics because they have intrinsic weaknesses,
including poor chemical and physical stability, and a short circulating plasma half-life. These
aspects must be addressed for their use as medicines. Some of these weaknesses have been
successfully resolved through what we term the 'traditional design' of therapeutic peptides.
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Peptide-based drug discovery

DNA
encoded
libraries

Display
technologies

Chelated peptides

Biologics Conjugated peptides
11%

rDNA

% Cyclic peptides
Peptides 6% technology

Small molecules
83%

Linear peptides

or
SPPS

Current FDA Status Drug discovery platforms

Peptides as therapeutics

The importance of small molecules as drugs in the management of diseases is
undeniable. At the same time, detailed pathological insights and side effects
associated with small-sized drugs have created a need for alternative therapeutic
prepositions. Peptides represent a distinct class with some properties of small-
sized drugs as well as attributes of large proteins and other biologics [1]. Most
intrinsic signaling entities, such as enzymes, hormones, and immune response
mediators

The importance of small molecules PEPTIDE DRUG MARKET

Zfsec;;:gsis |Sn;2iiagznzfetr::r;; mo(: DURING THE PAST DECADE, PEPTIDES HAVE
time, detailed pathological insights GAII\/IT;[E)Igll\\/lVE”?AIi\JIE)AEIS\II(CE)'IT'SCFHAI\JPCTLLCI)%AYTISI\TS IN
zrr:l”_ss'gid ezcreuc;ss f]zsvoec'actree(:teg'tz THERAPEUTIC PEPTIDE RESEARCH IS ALSO
need for alternative therapeutic CURRENTLY EXPERIENCING A RENAISSANCE FOR
" : COMMERCIAL REASONS. FOR EXAMPLE, THE
prepositions. Peptides represent a  ,eopphe BASED MEDICINE LUPRONTM FROM
distinct class with some properties  ,ppn77| ABORATORIES FOR THE TREATMENT OF
of small-sized drugs as well as PROSTATE CANCER AND MORE, ACHIEVED
attributes of large proteins and other g opa| SALES OF MORE THAN US$2.3 BILLION IN
biologics [1]. Most intrinsic signaling 2011 IN ADDITION, LANTUSTM FROM SANOF]
entities, such as enzymes, hormones,  (wHICH IS REALLY AT THE BORDER BETWEEN A
and immune response mediators PEPTIDE DRUG AND A SMALL
BIOPHARMACEUTICAL) REACHED SALES OF US$7.9
BILLION IN 2013

techniques
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s  CONTINUOQUS MANUFAGTURING s

Continuous manufacturing is a method for manufacturing pharmaceutical products
from end-to-end on a single, uninterrupted production line.

Where batch manufacturing requires transporting, testing, and re-feeding materials
from one process to the next, continuous processes execute all testing, feeding,
and processing inline. Sophisticated process analytical technologies ensure quality
In-process.

BENEFITS

Continuous manufacturing helps
firms eliminate hold times, utilize

the  full capacity of their Though new to pharmaceutical manufacturing,
manufacturing lines, and bring BT RN A I et e R kA

quality testing inline. In fact, continuous processes have been the norm
Continuous manufacturing can BRRElERT6 VSRR (o R TN N1V AN e a1 [ (F[e]VS
also help manufacturers react production has a long history in iron production,
more quickly to changes in where facilities can run uninterrupted for years. It's
also the norm in the petrochemical industry, as well
as some food and beverage processes.

Here are examples of continuous manufacturing
industries and products:

History of Continuous
Production

demand. A continuous line can
process higher and lower
guantities of a drug as needed, it

allows manufacturers to respond Oil Refining
more rapidly to changing markets. Metal smelting
It also enables recipes not Paper
possible using traditional batch Pastes

methods. Some foods and beverages, like peanut butter

The turn to continuous manufacturing in the
pharmaceutical industry has gained momentum
over the last decade. Manufacturing technology
matured enough to accommodate the complex

In short, the benefits of
continuous manufacturing are:
e Improved utilization

« Flexible batch sizes manufacturing techniques used in pharmaceutical
« Simplified scaling production. Sensors and analytical technology
e Greater control over critical BuEiigleR:1alo1ielaNioNoldlalo o [VE1[{a7A 01011 (o] NTH [[a[=WW:\slo
process parameters the regulatory and economic environment
o Less energy consumption encouraged m.anufacturers.to pursue innoyation.
. Better adherence to The. FDA quickly re'cognlzgd the potgntlal of
continuous manufacturing to improve quality, meet

schedules

demand, and improve service to patients, and
they’ve consistently voiced their support.



https://tulip.co/resources/pharma40/
https://tulip.co/resources/pharma40/
https://www.fda.gov/drugs/science-research-drugs/impact-story-regulatory-science-strengthening-us-drug-product-manufacturing
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CONTINUOUS MANUFACTURING
CHALLENGES

Manual Changeovers

For one, changeovers on continuous manufacturing lines are complicated and can
take over a week to perform. Continuous manufacturing systems_have thousands
of parts that need to be cleaned, changed out, and verified. Changeovers are a
highly manual process (one made easier by digital SOPs), and they can be time-
consuming for even skilled operators.

As one expert put it:

“Whether frequent changeovers can be performed efficiently to enable short
duration runs and small batches is still an open question. While the desired goal is
to be able to changeover in less than a day, current lines can take a week or more
for changeover due to the extensive time for disassembling, cleaning, and
reassembling.”

Difficult Training

Operating continuous manufacturing equipment requires extensive training. The
complexity of the equipment and the risk of mistakes means that everyone
involved needs sufficient exposure and understanding of the system to ensure
proper usage.

Complex Economics

While there are clear manufacturing benefits to continuous manufacturing
systems, the economics of the pharmaceutical industry has presented a challenge.
Between expenditures for new equipment, abandoning existing capacity, and
projections for lifetime profitability of a given therapy, manufacturers are always
concerned with the returns on any investment in continuous manufacturing
technology.

ADVANTAGES OF CONTINUOUS
MANUFACTURING

M THE BENEFITS OF CONTINUOUS MANUFACTURING
INCLUDE:

REDUCED MANUFACTURING COSTS, PARTICULARLY
OVER THE LONG TERM
SHORTER PRODUCTION TIMES - REDUCING
MANUFACTURING TIMES FROM WEEKS TO DAYS IS
NOT UNUSUAL
REDUCES THE RISK OF HUMAN ERROR
IMPROVES QUALITY
MONITORING IS MORE EFFICIENT AS CONTINUOUS
MANUFACTURING PROCESSES TYPICALLY USE
AUTOMATED MONITORING TECHNIQUES AND
PREDICTIVE MAINTENANCE



https://tulip.co/blog/manufacturing-systems-processes-used-in-production/
https://tulip.co/blog/digital-sops-for-pharmaceutical-manufacturers-with-tulip/
http://www.pharmtech.com/osd-continuous-manufacturing-strategies
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CURATIVE OR THERAPEUTIC CARE

Gene therapy

Pfizer has taken steps to enter the gene
therapy field by appointing Michael Linden, a
gene therapy expert, to a 2-year secondment
within  Pfizer’s Rare Disease Unit. The
company has also made an agreement with
Spark Therapeutics to develop SPK-FIX, a bio-
engineered adeno-associated virus (AAV)
vector for the treatment of hemophilia B.
Phase 1/2 clinical trials were expected to start
in the first half of 2015.

Pfizer will be responsible for any pivotal
studies and regulatory submissions. Spark
Therapeutics could receive double-digit
royalties on the basis of global product sales.

The Sanofi subsidiary Genzyme and the
Cambridge (MA)-based gene therapy startup
Voyager Therapeutics announced a broad
collaboration for a range of neurobiological
diseases.

GlaxoSmithKline (GSK) plans to file an
application for approval of its own adenosine
deaminase-severe combined
immunodeficiency (ADA-SCID) program by
the European Medicines Agency (EMA) in the
next few months and is in active discussions
with the US Food and Drug Administration
(FDA) for filing in the United States.

Curative or therapeutic care refers in part to
treatments and therapies provided to a patient
with the goal of curing an illness or condition.
The terms are also used for treatments that
delay disease progression even when a cure is
not possible. It is important to understand the
risks and benefits of any curative or therapeutic
care so you can make the best choices for you
and your life. Shared decision making can help
you with that understanding

Examples of curative care include:
e Antibiotics for bacterial infections
e Chemotherapy or radiation therapy for
cancer
e Cast for a broken bone
e Dialysis treatment for kidney failure
e Surgery for appendicitis
e Acupuncture for certain conditions
e Dietary programs for certain conditions

Genome editing

Genome editing uses DNA nucleases or
‘molecular scissors’ to create specific breaks in
genes and allows the endogenous repair
mechanisms of the cell, together with an
introduced corrective template, to repair the
induced break (Top image). The families of
nucleases include zinc finger nucleases,
transcription activator-like effector nucleases,
mega nucleases and the CRISPR-Cas9 system.

Clinically, the most advanced in the genome
editing space is Sangamo BioSciences, which
uses zinc finger technology for genome editing

The company’s lead program in HIV is an
autologous zinc finger-modified T cell product
that is currently in phase 2 trials in HIV-
infected subjects. It works by introducing a
mutation into CCR5, the T cell surface receptor
that is used by HIV-1 for cell entry.
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Tissue engineering and cell therapy

In the past few years, regenerative medicine and
advanced technologies has become a dynamic
and rapidly changing field, owing to numerous
positive clinical trial results. Many new
companies have emerged, and programs are
moving from academia to the corporate world.

Regenerative medicine includes the tissue
engineering and cell-therapy space. Products
may be scaffold or matrix material alone, cells or
a combination of both used to create the desired
effect and therapeutic model. Cells may be
autologous (patient derived) or allogeneic (donor
derived). Cardiology, orthopedics, skin and
wound healing, diabetes and central nervous
system disorders continue to be the commercial
markets for products.

TiGenix’s ChondroCelect, a cell-based product
for cartilage repair in the knee, has been
approved in Europe. The company has other
products in the pipeline for Crohn’s disease,
rheumatoid arthritis, sepsis and autoimmune
disease

Blockbuster indications

Traditionally, gene therapy has been
associated with the treatment of rare genetic
diseases; however, it has the potential to
treat a broader array of indications, such as
HIV, retinal diseases, hemophilia, heart failure
and cancer.

Early successes with gene therapy for these
indications show that it could compete with
and even disrupt current treatments.

REGULATORY ACTION

Regenerative medicine presents a regulatory
challenge because a product may be
considered a biologic, a medical device or a
combination of the two. The FDA’s Office of
Combination Products determines the
primary method of action and therefore the
appropriate regulatory pathway.

Although a company’s reimbursement and
regulatory strategies will preferably be
aligned, it is possible to have a product
regulated as a medical device and reimbursed
as a cell therapy within one country and
multiple reimbursement categories from each
country in which the product is sold

Gene therapy typically targets extremely rare
orphan diseases, so clinical trials are
necessarily small and might not use a control
group or blinding procedures before phase 3
trials. EMA can grant marketing authorization
under ‘exceptional circumstances’,
recognizing the potential benefit of a product
in light of incomplete information about a
disease (typically owing to the small patient
population) as well as the risks associated
with the therapy.

Ophthalmic disease and hemophilia are indications that feature prominently in gene
therapy indications. Eye diseases are well understood and are often caused by a single
gene mutation, and there are good predictive animal models that enable rapid clinical
testing. In this field, the FDA consistently applies four accepted endpoints-visual acuity,
visual fields, contrast sensitivity and color vision and provides guidance on how much
improvement is required for a therapy to be considered clinically relevant. Clearly defined
endpoints help accelerate the approval process.
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o Erzofr (paliperidone palmitate) Extended-
Release Injectable Suspension
Date of Approval: July 26, 2024
Company: Luye Pharma Group
Treatment for: Schizophrenia, Schizoaffective__
Disorder

+ Zunveyl (benzgalantamine) Delayed-Release
Tablets - formerly ALPHA-1062
Date of Approval: July 26, 2024
Company: Alpha Cognition Inc.
Treatment for: Alzheimer's Disease

Date of Approval: June 28, 2024

Company: Samsung Bioepis Co., Ltd. Legselvi (deuruxolitinib phosphate) Tablets

Date of Approval: July 25, 2024
Company: Sun Pharmaceutical Industries Inc.

Treatment for: Plaque Psoriasis, Psoriatic
Arthritis, Crohn's Disease, Ulcerative Colitis

Treatment for: Alopecia Areata
« Vigafyde (vigabatrin) Oral Solution
Date of Approval: June 17, 2024 e Kisunla (donanemab-azbt) Injection

Company: Pyros Pharmaceuticals, Inc. Date of Approval: July 2, 2024
Treatment for: Infantile Spasms

Company: Eli Lilly and Company

Treatment for: Alzheimer's Disease

« Rytelo (imetelstat) for Injection
Date of Approval: June 13, 2024
Company: Grifols USA, LLC

Treatment for: Primary Biliary Cholangitis Treatment for: Primary Immunodeficiency
Syndrome

« lqirvo (elafibranor) Tablets
Date of Approval: June 10, 2024
Company: Ipsen Biopharmaceuticals, Inc.
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https://www.drugs.com/xacduro.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/manufacturer/sun-pharmaceutical-industries-inc-239.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/manufacturer/grifols-usa-llc-521.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/manufacturer/eli-lilly-and-company-81.html

JULY 2024 ISSUE #7

DEPARTMENT ACTIVITIES

Publications in Scopus Indexed/Web of Science Journals

Research on Alzheimer's Disease (AD) Involving the Use of
In vive and In vitro Models and Mechanisms

In Press, (this is not the fnal “Vers be onkrs

ya, Vishwadeepak Kimothi,
Divya |
Published on: 27 May, 2024

DOE 102174101 18715240203642240522054020
Price: 595

Research on Alzheimer's Disease (AD) Involving the
Use of In vivo and In vitro Models and Mechanisms

Sweta Sinha 1, Pranay Wal 2, prakash Goudanavar ¥, Surisetti Divya *, vishwadeepak Kimothi

Divya Jyothi ®, Mukesh Chandra Sharma 7, Ankita wal 2
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PMID: 38803173 DO 10.2174/0118715249293642240522054929

Abstract

Background: Alzheimer's Disease (AD) is a neurodegenerative disorder characterized by the
progressive formation of extracellular amyloid plagues, intracellular neurofibrillary tangles,
inflammation, and impaired antioxidant systems, Early detection and intervention are vital for
managing AD effectively.

Objective: This review scrutinizes both in-vive and in-vitro screening models employed in Alzheimer’
disease research, In-vive medels, including transgenic mice expressing AD-related mutations, offer
profound insights into disease progression and potential therapeutic targets. A thorough
understanding of these models and mechanisms will facilitate the development of novel therapies
and interventions for Alzheimer's disease. This review aims to provide an overview of the current
experimental models in AD research, assess their strengths and weaknesses as model systems, and
underscore the future prospects of experimental AD modeling.

Burinpeeiets boirnad of Pharmareiutical Soleaees D00 (2004) 106855

Contents ey svailable s Scomoriforet

European Journal of Pharmaceutical Sciences

joumal homepage: v elsevier comocate'sjos

ELSEVIER

Enhancing flowability of lamivudine through quasi-emulsion
solvent-diffusion (QESD) crystallization: A comprehensive study on
surfactant impact, particle morphology by QbD concepts and tablet
compression challenges

Nagaraja Srecharsha ™", Lakshmi Radhika Gajula , Srikruthi K 5™,

Penmetsa Durga Bhavani®, Prakash Goudanavar®, Rakshitha A~, N Raghavendra Naveen ™"
Predeepkumar Narayanappa Shiroorkar ', Girish Meravanige ', Mallikarjun Telsang *,

Afzal Haq Asif ", Pavan Kumar Pavagada Sreenivasalu’

= Dt o Mgl T imrn, Dol of Chnioal MWagromarn, Kirag Fosimal Srsvmrnity, U Pl A0 My 110K, Wirypion cof Snl Ao
" epuarsrres o Wiassmaonatis, Vides i Cidicge of Musrsmncy. OfF Sarjops Rl Ramgaiore S5305K1, nfia

* Deperimeni of Mornacnic, LM Cidor of Py, Chiradrgs $7790, Camanka, bein

4 paparemanr & Fharmacnta, S0 Ada foscrapn Collg o Jhamocy. AdchencAsnn Lasren: 8 G Nager, Kemassta s

* Dot of [re—l Eddacoman andl Erwars i, Nerapor, Tnlngea, buda

* Pt of Rorvwdica! Seiemca, ol of Medicing, King Fo! Dsvaraiy, Adihis TI% Sacd drabia

© D of Mo, Csllegs 4ff Mok, King Faisl Dty Al Ass 10068 Soll Arsbis
* Eaparsmens of Miarmacy Powtoe, Colage vf Ol Mrarney. King Fatod Disrresitr, Al blag 31060 Sl Aoabin
! Dt wf Rasieraiiv [y el Sbedvsics, Coliger of Dentisiy. Ky Futvl Unisreiy. Albvise, Sael drss

ARTICLE INFO ABSTRACT

Epieanie Ramdvulise (LMIY), an ensscomer of T.deory T sbiarytidine, playe & onelal rele In cembasting HIV.) asd
Lamnsine Easagiag Boguriza B viran inbertiosa. espier b of2ecti v, clalinges selle doe s el Sowabdiy aad
“""“:’"- SRR 10 SEEMATHYE GOTNE HOTIRE. Geendiatiag o prasulsion inep beer tsbi comperaion, s Qe

compression bas peoven sefenthve. This stdy almed oo opimise Lenivudine splorical agghemsos wsiag
we i ek methodolagy, dehving into e et relatiosddp betenm dshin Raoions (concmartion of
e, e, bl doenode) s expeerimiental outromes (ylebd s parmics die) thioegh ool comgune desip
Analysts of varkanie (ANGVA) wic cogeynd fof it e Qi i (ST
CfysEsBA kol Dol ks GRS of The chevipinn bach. This wechinlgue, Wnoleiing & dagh el ahl ang-
sistveinl with serfactanrs, shswdaind femarlable cahaoements In Niwabdliny asd reeced ﬂua@rwm
The impact of virioss surfacans |Ihdru.}h|pdlk1ql Crlluloie (HFAW), polysorbute &0, and sorbiase
] on pastiche iy, wsd worage during erymallication was -
gy assrieed. While achdesing m:wmm Eue peroen stricente of LMD agglemerates
Fﬂnﬂ!wmhhlpm spords, sy s rechor g punch spoed ar
step mrmluﬂﬁ-“' it o it g refiearie
hmuﬂmlmq:mm.ﬂm p-mn-mm_m:mhmm e QIS erymallisarion
ercheiqes snorefully yickded hollow, spherical LMD sggiomerares with enbaseed properties, repoeuting o
iygmificant milevions L= phirsaonstical tormelatian.

Opravwarea
Gramd wmaliisn saliornt diflasis

. SHBGr BT DMpaIEDT of PRAmSceEiE, ST Adkhanclansgil Collige of Pharmacy, Mduamchansgin Universiy, BG.MNagar, Ksmaciks
STL&48, India.
=% Depamment of Flarmaceuticsd Schemors, College of Clisical Fharmary, Klog Faisal Universiny, Al-Hofal, Al-Absa ¥1053, Kingdom of Saudi Arabia.
Emall aldrie o 55 [N Sehardha), 1M Maveen)
! Authers oot equally.

-ﬂﬂrllld\'ﬂﬂ.l‘hmil\lh‘ﬂlt LR
bspwimen ungpha .

Review Article

Magnetic Nano-Particles: Properties, Synthesis and its

Application in Treatment of B

L s

reast Cancer-A Critical Review

T2 Buichi Raju Akondi®

‘Department of Paarmacestics So Adichunchanagin College of Phasmacy, Adichun:hacagid University, B.G Nagan, Mandya,
e ATaRG, INCRA.

‘Department of Cintcal Phamucy snd Phamacology, 1 bn Sina Mational Colege for Wedioal Studes., Jeddih, SAUCT ARABIA

ABSTRACT
Magetic!

an canger wehich bus et
The funcamental objective of this reseandd is 1 use namot,
eradicate advanced

Hanaparticles MNP are now being wilized mene fequentdy in expedmental
problen inmedical

Cormaypandanoe:
Hallamme
Paniaant Piitnos, Depurimant of

research
scence, Pharrnaci S, Sl Adehurebinagel

WANFS Can B eued L

echnobogy 10 toeat and 3
of mesaatatic cancer wih the fowest possible negashee effects. The fact that Coffgs of Pharesiry Adebume gl
PNl 1, O Univeaity. B CNagasa, Mandys- 371448

Farrataka, NOIA

e et i

adisnuase Eaken B accoLl L of
30 extomal mageese ek, wamhq.ﬂdmdw:mimmﬂumum
i clagrecntics an weell o sewersd

\"ﬂm

Emad malksmr e sddyEdpmELICTm

th use al MM for

the 1 mmmlmMMNWFNMWHMNFW

Keywords: Magretic MAnopamcs, Beast Cancey, Imaging, Drug devery Spitem, Synthets
Diagresii.

INTRODUCTION

Breast cancer 15 a comnson dgnosts among women. When
it comes 1o the glandular tissue of the breast, the epithaiuvm
liring (he ducts soceunti for 85% of biciat cancer caaes ind the
Iobules for 13%. In its eaaly stages, while il is 57ill comtained imside
the dusct or lobale (i situ’), the maignam: groeth is usually
wymplonsatis and poses lake danger of metstads, Sage O
Iamors can progress bo imvasive bovas: carcer ifihey infect neasby
breast tisue and metastasis can ooour dther loally (1o nearky
Iymeply moddes) oo far (30 other cegass) froen the original site of
the tamar " When caught carly. breast cancer treatment has a
good chance of success Breast cancer patients often undergo
» mukti-pronged agprosch fo fresbment, inchuding hermone
thserapry, <hBometherspy, tarpoted bislogical therapy, radistion
therapy and surgical excision of the umor. This allows doctors
b address the mebcrmcops cander that has spread via the Bload
from the bamaor. Sy halting 1he progressson of cancer, this therapy
hiss the potential i save Hves

While 2.3 milllen woman were diagiiial with bicasl cancer
i 2020, 6,535,000 peoples lost their lives 1 the disesie globally.
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By 2020, 7.8 million women will have sarvived a breast cancer
disgnosis during the past five yeam, making @t the nwot
frequent malipnancy gobully dhows that this ciuses pxnt 6.5% of
lated fatalities, wehich  HThebreast
prevalence fell from | in L1 i 1575 o I im § in 20227 When
onpared 1o cthet CARGen, breast cander I 1 leading Cause of
Dissbdivy- Adpsted Life Years {IMALY's) for females throughout
the world, Braast cancer in womien after paberty = oa the rise
hohally and 1his trerd holds true across all age grops * Many of
these umors are knsown as triple-negatve breast cancers becase
they do not overezpress the cestrogen, progescenome, or bunan
epidenmal groeath factor meeptons ™ Such malignancies can be
aifestively trested with chemotberapy, ahivough chemotherapy
is almost abways accompanicd by  variety of adverse effects. !
03¢ of the most dgrifcan: s hem e recach aadenvons today &
manoucience.

Scientists, engineers, chemisti and doctors are beginning 1o
B able 1o operale at the mokcculir and ocllalar bovds thanks.
1o nanotechmelogy, which is sllowing them o nuke encrsous
advances in heabhcare and the Bfe sciences. There me several
advarrages tnemploying Nanoparticle [NP] materials becasse of
their unique sire and physizockemical properties. The wide range
ol ey i i find Mlagarcti. Magispiai 1 bes (M Pa s e sainli
@ biotechnology, biomedicine, enginreriag, materiaks science
and environmental prolecton has spasked sgrificant iaerest ia
their prodactien.”
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Abstract

Pharmaceutical aerosols are a crucial dosage form that must be
considered alongside other forms such as tablets, capsules, and solutions.
Due to their widespread use, high patient and physician acceptance, and
prevalence in the market, they have become a vital option for delivering
medications to the lungs and nasal passages for conditions like asthma,
chronic obstructive pulmonary disease (COPD), and allergic rhinitis. They
represent a sophisticated form of medication that allows for the targeted
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Drug  Delivery and  Monitoring  through Wearable Devices  with
Microneedles in the Field of the Health Care System

Kumarswany K.C."", Madho B.K_', N. Raghavendra Naveen®, Prakash 8. Goudanavar® and
Purushotham K87

"Brcpartment of Pharmaceatics. Sei Adichuschanagivi Colicge of Phormacy, Adickeschanagini University, BG Nagara,
Kormriaka, 371445, India; “Departwent of Pharmaccutical Chemistry, 57 Adichsnchonagin Collepe of Pharmacy,
Adichumchanaginl Undversity, B Nagara, Kmenetaba, 571068, Indio

Abatract: Migroncodles sopeescnl & revolstionssy advancomesl i dieg delivery snd diapsostics,
wllering & misimally @vasive sppmach 10 accescng it inirsate beslogival enviromsenl of i
baman bosdy. These msron-smnd soodes. fypic; anpng frem 2% w0 1000 mkromoen in
longth, ponsirats the culermaent layer of Ebg ki ng micrachasncly tat facilitsly B trazs-
derrnal sdmisstration: of erapoatics or the cxirsction of Eteneitial feid for anahyis. This inss-
wative Eschmolegy holds grest promine for cohancing paticnt comphiance, roducmg side effects, and
impraving Lhe ovenall eflsssscy of drug Selivery. Istegrating meoronsoles with wearble devicoes
Tuniher ampial ir podeniial smpaci. Weasshle devices provide 3 seamless inievlace for moai
toing and contralling microncedic-bawed wysicms, fowpring real-time dats colloction and pevwonal
ired bealhearr. Such device can be devigned to sdmisinter precie drug dows 3t predetermined
ingorvals, sdspting ticatmnl iopimens 1o sdividus] peticat noods.

CLEMISTORY

Addisonally, b combaanon of micreneedis and woarsdh Srvi PR COTIInGcEs. Mo i
ing of biomarkon through o exiraction of interatitial (buid, offgring 3 ron-imenive metkad for
Ancaw: diagaosis and management. The movicw sho prosado 2 detaled mezvacw of the mocha-
mnmi, hpes, Dlvication tchaigee, appleation, aad patcati for inlepfating micrencedle with
wearable devaces. This symbiotc relatioaship between mticroncedles and wearsbies opets Bew
pabs for patwm-coairs healthoars, wib the polemtial s iasslomm chevas disgase managemens
and wrvamling sherapoots interventions. Ax thew tocknolopaoe comsimug o volve, thair integes-
tion may pave the way for percnslised, cn-demand healiheare whasons ing a sew era
of patices well-being and trestment <ilicacy.

Koynords: Wiarable devices, moa-imvasive, inbigraling mismomcodlos, chevnic diseade, Berapoulic inbervintion, delliviry
puches

1. INTRODBUCTHIN therapeutic rises, several approaches have been explined.

InsufTicient enzymatic breakdown or drug absonption are s nosmymss the exmuination of Upld urd chemical ex-

ghe challonges m the O wact or biver, so wang an wsoomfor-
able hypoderma: seedle for Epchons bocom the staadaid
substitme. Alernatively, 5 more patent-friendly spproach,
prenviding the potential for controlled meleass over an extond-
od perid. involves sdministering the drug teaough a skis
jparchi 1, 2]

To evencoms the sbatantial challeage pound by 1he -
nuin oends, which &5 the oo byer of e skin layer
and greaily sesiricts the iransdenmal delivery of mest drsgs at

bancers, among other approaches, 1o enhance skin pomsea-
Bility [1, 4] by using ebectroposation and iontophaneiis boch-
miquis |3, 0] vong oploscouite of ulrzeaic cvents foree
applied by the oscillations [7, &]. All of these methods seck
B0 alter the dlrociuri] ingoprity of the dinlun comoam, cnead-
g “opemngs” of nsomlsd dmeEioni through wheeh
moleculies can tverse. The size of these disrapiions is
thought 1o be salficimly small 1o facikitate e passage of
wenaldl deugs and, in comain moEsces, mactomoliculoy lm-
potanily, they are likely small enough to svosd causing clin:
wcally siewificani demase.
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ATTENDED ONE DAY SYMPOSIUM
Organized by Centre of excellence in Regulatory
Sciences (CEReS) Department of pharmaceutics, on
“GMP Compliances and export/import opportunities -
Regulator’s view” to the Academics, Industry,
Regulatory personnel on 6th April 2024, from the
eminent Speakers - Dr D ROY, Ex Deputy Drugs
Controller (India), CDSCO. Dr JAGASHETTY, Ex Drugs
Controller, Karnataka. Dr A RAMKISHAN, Deputy Drugs
Controller (India), at JSS College of pharmacy, Sri
Shivarathreeshwara nagara, Mysuru-570015.

Department of Pharmaceutics and Regulatory
Affairs,_ Organized One Day Seminar on
“REGULATORY AFFAIRS TODAY: ENHANCING
COLLABORATION BETWEEN INDUSTRY AND
ACADEMIA" on 8th June 2024

Speakers - Mr. Selvakumar Subramanian,
Deputy General Manager, Regulatory Affairs,
Strides Pharma Science Limited, Bengaluruy,
India and Mr. Shanmuga Sundaram V, Group
leader, Regulatory Affairs, Strides Pharma
Science Limited, Bengaluru.

On 15th July 2024, a Cultural program
felicitation ceremony was held at the AIMS
to honour participants who contributed to SRS
the cultural performances during the g '
recent National Assessment and |
Accreditation Council (NAAC) team visit.
The highlight of the event. The chief guest,
Vice Chancellor - Dr. M A Shekar, along with *
Registrar - Dr. C K Subbaraya & AIMS &
Principal & Dean - Dr. M G Shivaramu ,
handed over the awards. Vote of
appreciation : For the Participants who are
involved in the cultural events given by Our
beloved Principal & Dean - Dr Bharthi D R



