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of Innovation & Trust

PIANIA

chemicals

- Partnering Through Innovation ==

Your Partner for Functional Excipients
& Speciality Ingredients.

, AYDRO) CEL :
$*BIOPOL IYDREICE xaugel

real carbomer Xanthan Gum USP
HPMC | LHPC | Ethyl Cellulose
HEC | Sodium CMC | Methyl Cellulose

Talk to us 502, Natraj Commercial Complex Condominium, 194, Sir M.V. Road, Andheri (East), Mumbai - 400069, Maharashtra, India.
for more information Tel: +91-22-45212000 l Email: prOdUCtS@pioma,net
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ﬁ‘BIOPOL®

real carbomer

Benzene & Harmful Residual Solvent Free
Range of from Italy

Grades
Carbomer 934P NF, 971P NF, 974P NF

Carbomer 940 NF, 980 NF L[] right ingredient [£]))

Carbomer U10, U20 & U21 make all the difference
Carbomer Crystal : ;
in your formulations

Talk to us 502, Natraj Commercial Complex Condominium, 194, Sir M.V. Road, Andheri (East), Mumbai - 400069, Maharashtra, India.

for more information Tel: +91-22-45212000 | Email: products@pioma.net
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PATENT

EXPIRIES AHEAD

1S INDIA PHARMA INC
READY?

Beyond the semaglutide momentum,
a larger wave of patent expiries is set
to unfold between 2026 and 2032.
For Indian pharma, the opportunity is
significant, but so are the risks.
Experts weigh in on what it will take
to succeed
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Proven to Significantly Reduce

Lyophilization Fogging

70% reduction in overall fogging events
®
Validated under demanding freeze-drying conditions
and test solutions
o

Latest 2025 tests conducted by external lyophilization
experts confirm results

Nipro Pharmapackaging International Headquarters Nipro Corporation
NIPRO | European Heochuorters, Bokiuisiast 12,2800 Hechelr aeg wonipracop (in) DO

Live Longer. Live Better. pharmapackag'\ng@n'\pro-group,com | www,nipro-group,com
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Automations Pvt Ltd
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Differential Air Pressure

Washablé & Pressure Resistant

High Speed Doors - Prime NEO CR

e Superior sealing to avoid dust entry, maintain asepsis
and sterility.

® The door is pressure resistant while providing
smooth operation cycles.

e Easy to clean & disinfect, door is resistant to spray water. e Structurally designed to be resilient against

e High door efficiency & low permeability values twisting and denting.

EN 12426 EN 12427 : < 12m*m?h A 50 PA.
e Size upto: 4000 mm (W) x 4000 mm (H).

e Heavy duty motor : 230V three phase, opening
speed upto 2.0 m/s with inverter system.

Dock Levelers | Dock Shelters | Fire Rated Shutters / Doors | Rolling Shutters | Sectional Overhead Doors

STAR EXPORT HOUSE (Government of India Recognised)

World’s

TOV AUSTRIA GMBH

Safest § | rjy s, ‘
Door sustain ST : 245(7 © TOLL FREE
' e el 2016233018578 A 1800 209 0200

From Anywhere in India

Corporate Office : Chawda Commercial Centre, Link Road, Malad (W), Mumbai - 400064, India
Tel : +91 22 6672 0200 / 0300 (200 Lines) | Fax : +91 22 6672 0201 | Email : sales@geapl.com | Website : www.geapl.com
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IIHMR University, Jaipur, India
(#1 Healthcare Management University in India)

Admission Open 2026

Two-year full-time Programs

</ MBA (Hospital and Health Management) 40+ Years

</ MBA (Pharmaceutical Management) Legacy in

</ MBA (Healthcare Analytics) Health Management
</ MBA (Development Management) REsealch

«/ Master of Public Health

</ Master of Public Health
Offered by Johns Hopkins Bloomberg School of Public Health, USA Rs. 35.6 LPA
in cooperation with IIHMR University, Jaipur, India Highest Package

Executive Programs

</ Executive MPH Rs. 3.80 Cr.
«/ Executive MHA
</ Executive MBA (CSR & ESG Management)

Scholarships

PhD Programs

Hospital Management, Health Management, Rs. 24 Lakh A"""a.'
Pharmaceutical Management, Development Management, Research Fellowships
Public Health, Digital Health/Healthcare Analytics

Healthcare Management Top B Schools in India
# University in India by # Times B School Ranking
Education World 2025 Survey 2026
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B admissions@iihmr.edu.in @ www.iihmr.edu.in




Enabling a Healthier World Ca psuger ‘ Lo n za

Capsugel® Vcaps® Plus
Capsules

Formulated for premium performance

Excellent dissolution, ideal for hygroscopic APIls

* 1,” For more information, scan the QR or
wzzd Please call: +91124-6052900 or Visit us at www.capsugel.com
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HIMEDIAR Miﬁ\iroBiology®

ifei i Und ding Microb
FOF I_Ife 1S Pf@ClOUS nderstanding Microbes

Experience the Incredible Potential of
Microbial Fermentation Services

« To help the Bioactivities & Microbiome
= Scale up Fermentation

= Biotransformation

= Yield and Strain Improvement
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— www.himedialabs.com _ 1 info@himedialabs.com @ +91-22-6147 1919

««« expect only quality from us™

Range of HiMedia Products

CELL MOLECULAR PLANT TISSUE HYDROPONICS LAB CONSUMABLES CHEMICALS &

MICROEIOLOGY BIOLOGY BIOLOGY CULTURE SOILLESS FARMING & INSTRUMENTS BIOCHEMICALS

Copyright © 2026 - HiMedia Laboratories Pvt. Ltd. All rights reserved.



Discover Ashland's new comprehensive offering dedicated o our range of low nitrite excipients for

oral solid dosage forms, including the latest addition to our portfolio, benecel™ low nitrite hypromellose.
Learn more about strategies to mitigate nitrosamine formation and discover how our new low nitrite
excipients can support your formulation challenges.

For more information or a sample request, please contact our solver Seema Singh at seema.singh@ashland.com.

ashland.com/benecel-low-nitrite

@(07) Ashland

always solving

e
ashland.C¥m / efficacy usabillty allure integrily profitability

* Registered frademark, Ashland or its subsidiaries, registerad in vorious countries = Trodemaork, Ashland or its subsiciaries, registarad in various countries ©2025, Ashlond PHA23-057
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® Process inefficiency

Contamination ®
» Quality issues

Reduced shelf life ®

A Regulatory

CONTROL
MSISIHURE

for pharma excellence

4 Bry-Air..Your Humidity Control Partner
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BRY-AIR (ASIA) PVT.LTD. ; Connect with +918826990350 -
21C, Sector-18, Gurugram - 122015, Haryana, India our Airgineers® for o g
X bryairmarketing@pahwa.com @& www.bryair.com : solutions (23 1800102 7620 35
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SCHOTT

POONAWALLA

Drug containment and drug delivery
solutions designed for the safety
of your GLP-1 therapies

Follow us on LinkedIn

SCHOTT Poonawalla Pvt. Ltd. l marketing@schott-poonawalla.com www.schott-poonawalla.com




Products Registered in China

Did You Know...

Over 40 of BASF’s excipients and APIs are registered with the Center for Drug
Evaluation (CDE) of China’s National Medical Products Administration (NMPA).

BASF Product Name Chinese Name Registration Status Package
Number Size
Kollidon®12 PF BRI K12 F20190001394 A 50kg
Kollidon™17 PF RUMIK17 F20190001396 A 50kg
Kollidon'25 R4EMIK25 F20190001327 A 25kg
Kollidon® 30 Origin USA BRAEFTK30 F20190000095 A 50kg
Kollidon® 30 Origin R4EMIK30 F20170000081 A 50kg
Germany
Kollidon"90 Evo BRAFIKI0 F20190001401 A 50kg
Kollidon"CL, A BLER AT F20190001344 40kg,
Kollidon"CL-M, 30kg
Kollidon"CL-F,
Kollidon'CL-SF
Kollidon*VA 64, B4 F20190001293 A 35kg
Kollidon*VA 64 Fine 15 Kg
Kollidon"SR RELEL 7 EEEBRATRSY F20190001661 A 20kg
Ludipress LCE ISR AREETRER F20190001379 A 20kg
Ludipress’ L. BRAERANSBRERERE F20190001294 A 20kg
TR
Ludiflash’ D-HEEAY. TELE4R - BAs | F20210000236 A 20kg
B2 GEBEMNBRERNEEE
el
Kolliphor*SLS Fine + = b EREL A F20170000128 A 15kg
Kolliphor'P 188, RigDI188 F20180000776 A 102kg,
Kolliphor® P 188 Micro 25kg
Kolliphor'P 188 Bio A& 8188 F20180001348 A 5kg
Kolliphor'P 407, A& 407 F20180001349 A 90Kkg,
Kolliphor® P 407 Micro 25kg
Kolliphor"RH 40 B 7 E40S (LB R F20170000088 A 60kg
Kolliphor'HS 15 15-REBSMBZ i F20170000084 A 50kg
Kolliphor’ELP R&EZ % (35) HEREH F20180001658 A 60kg
Soluplus’ RZIFZCOHER-REERRZ Fls- F20210000495 A 12.5kg
RZBESRHARD
Kollicoat"MAE 100 P BRFGEM-FEMZELEY F20190001681 A 20kg
(3 1)
Kollicoat"MAE 30 DP PRAAEM - BAEBZELEY F20190001682 A 25kg
KBS
Kollicoat'IR BR7 ERSER 7, R BRY) F20190001151 A 20kg
Kollicoat'Protect RZGEBRZ _BHEBYSER F20190001250 A 25kg
CIHEREY
Kollicoat'SR 30 D REEEE 7 HEs KD B F20210000343 A 25kg
Kolliwax"HCO L= fH F20200000091 A 20kg
Kolliwax'CA + 7B F20180000777 A 25kg
Kolliwax'CSA 50 +x+/\B¥ F20210000477 A 25kg
Kolliwax'SA +/\E% F20230000171 A 25kg
Kolliwax's, TEAEES F20220000149 A 25kg
Kolliwax'S Fine
Kolliwax"GMS |l BIE SR s F20230000369 | 25kg
Kollisolv'P 124 BB 124 F20230000242 I 200kg

Content courtesy BASF Pharma solutions Product overview ® - Registered Trademark of BASF Group
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CORPORATION

PHARMA PVT LTD

EVERYTHING EXCIPIEN

ﬁ‘ Transchem Corporation Pharma Pvt. Ltd.
D421/422, Neelkanth Business Park,
Station Road, Vidyavihar (W),

Mumbai - 400086

2 Email: sales@transchemcorp.com

&= Phone: +91 022-49711633
#&% Web: www.transchemcorp.com

We create chemistry
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Thrive in the Middle East
and Africa’s largest
pharma market

Visit CPHI Middle East
website
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Two Leddingﬁ Sectors Under One Roof:
Pharmaceuticals & Biotechnology
11-13 May 2026

Riyadh Exhibition and Convention Centre, Malham, Saudi Arabia

BI¢ "

Middle East

Bridging Middle East
Innovation with Global
Biotech Partnerships

Visit BIO Middle East
website

Co-located with: Under the patronage of: Organised by: In partnership with:

e
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Effective Pharma, herbal
and Nutraceutical lozenges

OUR INFRASTRUCTURE / FACILITY:
* Dedicated facility for manufacturing lozenges only
* HVAC systems
» HEPA filters to maintain air quality
* Unidirectional flow of process
* Epoxy flooring
» 2 separate blocks dedicated for Pharma
and Herbal lozenges, in the same location
* 4 MT production capacity per line per shift

* Plant compliant with EU-GMP and USFDA for
food and herbal lozenges

* In-house product development lab (PDL)

* Complete in-house analytical lab with latest
21CFR compliant equipments

®

MEDICARE PVT. LTD.
Head Office:

401-403, D-Square, Dadabhai Road, Vile Parle West, Mumbai-400056, Maharashtra, India.
T: +91-22-2670 9200 / +91-22-2670 9300/ +91-91361 31946 / +91-99207 30143
Plant Address:

CS # NA747, NA763, NA743/P1, Tundav, Sama-Savli Highway, Tal. Savli,
District: Vadodara - 391775, Gujarat, India
E: sales@lozengesindia.com / sales@rhrmedicare.co.in
W: www.lozengesindia.com / www.rhrmedicare.co.in



bridging
infinite possibilities
with focus

Maintaining unwavering focus is our strength for effectively bridging the gap between
excellence and accessibility. And by dedicating our attention to deliver the best, we foster
collaboration and innovation. This effort not only enhances individual and collective growth but
also cultivates an environment where diverse perspectives are valued and integrated,
leading to infinite possibilities across the globe.

An €aa IMCD company

Leading Beyond Chemistry

Roog'rm RKEEG & linnophos' | pharm-a-spheres™ @ Evonik | tare (yLvLe | Nouryon

Offering the best of nature
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KAISHA

Packwell

KAISHA Packwell has steadily evolved into
a trusted name in high-performance
packaging solutions, backed by over two
decades of manufacturing excellence and a
commitment to quality, precision, and
innovation.

Established in 2002, the company has built
a strong foundation through the expertise of
its experienced professionals and a
consistent focus on delivering reliable,
scalable packaging solutions to diverse
industries.

Advanced Manufacturing. Consistent Quality.

With a production capacity of 2000 tonnes,
KAISHA Packwell operates a fully
automatic 5-ply corrugation plant,

supported by a robust ecosystem of 34
advanced machines.

i

RALSHAS T 3

—
WWW .KAISHAPACKWELL.COM

BOXING BRILLIANGE SINGE 2002

that ensure seamless, high-volume
output. The facility is equipped with
high-speed printing and die-cutting
lines, enabling accuracy and efficiency
across every stage of production, along
with rapid prototyping capabilities
through a sample cutter plotter for
quicker development and approvals. A
state-of-the-art quality testing
laboratory reinforces stringent quality
standards, while an integrated ERP
system enhances operational efficiency,
traceability, and process control.
Complementing this setup are fully
automated utilities, including a 4-TPH
boiler and an Effluent Treatment Plant
(ETP), ensuring consistent performance,
sustainable operations, and compliance
with environmental standards.

BUILT TO KEEP UP WITH YOUR GROWTH.

=0

DADACHAN]JT GROUP

VERSATILE PRODUCT PORTFOLIO

KAISHA Packwell manufactures
a comprehensive range of
packaging solutions, including:

Corrugated Box Shippers
Hollow Profile Polypropylene
(PP) Boxes & Corrugated
Trays

Laminated Boxes

Custom Printed Boxes

Each product is engineered to
meet evolving industry demands,
ensuring durability, safety, and
brand impact.

At KAISHA Packwell, packaging is not just about containment—it's about
performance, protection, and presentation. Each solution is designed to ensure

= product integrity, streamline logistics, and enhance brand value. As part of the

Dadachaniji Group, the company benefits from a strong legacy of manufacturing
excellence and innovation. With a future-focused approach and a robust
production backbone, KAISHA Packwell continues to deliver packaging solutions
that meet global standards while adapting to evolving industry needs.

INFO@KAISHAPACKWELL.COM
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Vitafoods KSM-66
Indla Ashwagandha’

WORLD'S BEST ASHWAGANDHA

==79-51,_February 2027

Pay ilién'1-3, JWCC; M.umbal

Discover, engage and grow with

10,000+ 220+

expected attendees exhibitors countries expert speakers

Why attend Vitafoods India?

® Source high-quality ingredients and
innovative solutions

e Connect with industry peers and

decision-makers
Branded

Finishesy ® Stay updated on key industry trends

Products

® Meet technical experts

® Access the latest research and
developments

® Consider exhibiting in future editions

For enquiries contact:

Pranav Navare Scan to register your interest 0

M: +91 77383 23257 | E: pranav.navare@informa.com




eppendorf

faster

safer

ultra

Eppendorf Ultracentrifuges

Ultra Your Workﬂow

eeeeeeeeee Eppendorf way of ultracentrifugation.




@S Fibers for Life.

PROSOLV® EASYtab

Ready to use High Functionallity Composite for DC Formulation

Microcrystalline Cellulose, NF,Ph., Eur., JP (MCC), Colloidal Silicon Dioxide, NF, Silica, Colloidal
Anhydrous., Ph. Eur,, Light anhydrous. Silicic Acid, JP (CSD) Sodium Starch Glycolate, Ph. Eur., NF, JP
(SSG), Sodium Stearyl Fumarate NF, Ph. Eur., JPE (SSF)

L L B B B N B B BN BN BN B BN B B B N B B BN B B BN BN B B B BN BN BN BN BN B BN BN BN B B B BN BN B BN BN B BN BN BN BN B BN BN B B BN B BN B BN BN B

e "Allin one" product for increased productivity

e Less production cost- Convert tedious wet granulation to simplest DC formulation

e Minimum inventory - Formulation with only one excipient instead of 4 different excipients
e Next generation product for Continuous Manufacturing (CMP) concept

e Faster formulation development - Quick market entry

e Outstanding flowability with excellent content uniformity

e Good hardness and improved embossing - Minimum Tablet rejection

e Innovative particle design for exceptional functional performance

JRS PHARMA (JRS FAMILY  RETTENMAIER INDIA PVT. LTD.
R B/816, Lodha Supremus Il, Road No. 22, Wagle Estate, Thane (W)
* Excipients = Coatings - Biopharma Services Maharashtra - 400 604.

*Technical Services Tel: 022 4024 3817-21 | Email: info-india@jrs.de | www.jrspharma.com
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EDITOR’S NOTE

Midst global headwinds, CDSCO cracks
down on GLP-1 gold rush

mid the geopolitical turmoil of the US-Israel-

Iran tussle, the loss of patent exclusivity of

semaglutide on March 20 marked the start of

another conflict: a price war as companies

scrambled to claim a fatter slice of the GLP-1
market.

The flood of generic GLP-1s launched post March 20 will
probably be part of many business school case studies,
analysing launch strategies and branding gambits. Most of
the big names launched within a few days but it is estimated
that there could be as many as 40-50 generic semaglutide
brands within a few months.

But not all brands will survive the GLP-1 gold rush. Firstly,
the regulatory scrutiny has increased many fold, even before
the launch of generic GLP-1s. On March 10, the regulator
CDSCO issued a strict advisory to all manufacturers,
explicitly prohibiting surrogate advertisements and any form
of indirect promotion that could mislead consumers or
encourage off-label usage. Significantly, the Advertising
Standards Council of India (ASCI) was also copied on this
advisory, perhaps hinting that consumers could route their
complaints through this channel as well.

Clearly, the regulator would like to drive home the
message that these are not “weight loss shots”, as they have
been dubbed on social media reels, but medicines, and like
all medicines, come with side effects.

Central and state regulators have also scaled up
enforcement activities. Within four days of patent loss, 49
entities were audited and inspected, including online
pharmacy warehouses, drug wholesalers, retailers, wellness
and slimming clinics. The fact that these inspections were
followed by notices served to defaulting entities proves that the
Drugs Controller of India /CDSCO will remain vigilant.

A PIB press note dated March 24 release stressed the
consequences of the misuse of weight loss drugs without
clinical oversight, advising citizens to use such medications
only under the guidance of qualified medical practitioners.
The release also reiterates that these drugs have been
approved in India under specific conditions, and can only be
prescribed by endocrinologists and internal medicine
specialists and for some indications by cardiologists.
Regulatory surveillance will intensify in the coming weeks
and the release warns that “non-compliances will be dealt
with strictly with actions including cancellation of licenses,
penalties, and prosecution under applicable laws.”

Secondly, while the regulatory spotlight will hopefully
discourage smaller companies hoping to make a quick buck off
the semaglutide wave, the real battle will be to make patients
overcome needle phobia, and stick to the routine. Even
though prices have reduced, a regimen of generic
semaglutide is still an expensive prospect.

Savvy pharma companies are already looking beyond
semaglutide, to other molecules set to slide off the patent cliff
from 2026-2032. Our cover story in the April edition of
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As pharma
companies deal
with price wars,
increasing
regulatory heat
and a volatile
geopolitical
situation,
navigating this
perfect storm
perhaps calls for
regulator-
industry
cooperation seen
during COVID
times

Express Pharma, titled, ‘Patent expiries ahead: Is India
Pharma Inc ready?, gets experts to break down the
opportunity, the risks and the challenges as companies
strategise for the next opportunity.

Another story in the April edition, titled, ‘Safeguarding
the pharma excipients supply chain’, analyses a seemingly
small but significant policy amendment. From March 1, Quick
Response (QR) Codes or barcodes on the labels of the top 300
medicine brands in India will have to include “qualitative
details” of excipients used during the making of these
products.

Adding excipient data to dynamic QR codes will not entail
additional costs for pharma companies already complying
with the QR Code Rule. The challenges lie at the excipient
supplier’s end, as it triggers a move to more transparent
systems and standardised excipient nomenclature. These
systems need a level of digital readiness which might not be
possible for smaller excipient makers. While the industry is
ready to comply, they feel a phased roll out would result in
better adoption.

Including details of excipients in QR codes has been on
the cards for a few years, especially after repeated incidents
of deaths linked to cough syrups containing non-medical
grade diethylene glycol (DEG) and ethylene glycol (EG). The
QR code amendment. if implemented in letter and spirit, is
one step towards helping India Pharma Inc rebuild lost trust.

Pharma companies are also tracking another harsh reality
check: the US-Israel-Iran situation. Namit Joshi, Chairman
of Pharmexcil estimates that a complete disruption of
March’s exports to the GCC markets could result in a
potential loss of approximately Rs 2,500 to Rs 5,000 crores
for the Indian pharma industry. He also flags the escalation
of costs throughout the pharma supply chain, driven by crude
oil price fluctuations, rising logistics costs for APIs and
finished formulations and shipping delays that will affect
inventory cycles.

There are already reports that certain medicines like
vitamins and antibiotics could get more expensive to
manufacture as input prices increase.However since these
are price controlled, cost increases will have to be absorbed by
manufacturers. Once again, smaller companies will feel the
pinch more and faster than their larger counterparts.

As pharma companies deal with price wars, increasing
regulatory heat and a volatile geopolitical situation,
navigating this perfect storm needs patience and resilience.
And perhaps the same regulator-industry cooperation seen
during COVID times.

VIVEKA ROYCHOWDHURY, Editor
viveka.r@expressindia.com
viveka.roy3@gmail.com
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You have challenges in
granulation, tableting or tablet coating?

With our new state-of-the-art laboratory
INn Hyderabad and experienced process engineers
we support you throughout the whole process.

ROMACO )

beyond technology

Experience
Centre

Experience Centre

We offer comprehensive support for:

e Fluid-bed granulation, drying, and pellet coating
® Hot melt coating

e Tableting and tablet coating

WwWww.romaco.com
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And it is just the way
you want it!

DIGITAL ERA
OF DRUG
DEVELOPMENT

COVER STORY
Digital Era Of Drug Development

The Indian pharma sector needs more actionable
and optimised drug development..

NOW, FIND ALL YOU WANT. INDEPTH. , | A backbone called BIRAC

DRUG APPROVALS
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INTERVIEW

ndia brings-
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Dr Kshitij Panse, Chief Operation Officer, GATINN by Servier, in aninteraction with Kalyani Sharma,
discusses the strategic rationale behind establishing the GATINN platformin India, the growing
importance of Single Pill Combinations (SPCs) in improving patient adherence, and how emerging
markets are shaping the future of pharma innovation and global supply chains

Servier has announced the
establishment of the
GATINN platform in India
to focus on SPCs. What
strategic considerations led
to choosing India as the base
for this global initiative?
The main reason to establish
GATINN in India was to be
fast in developing top quality
Single Pill combinations and
providing it to the patients as
the unmet need is very high.

India brings together a
rare and powerful
combination of capabilities:
® Advanced formulation and
development expertise,
® Globally accredited
manufacturing ecosystem
® Scale and speed required
for multi-market supply

India has a strong base in
formulation science,
bioequivalence, and clinical
development, all essential for
SPCs

For Servier, quality is
non-negotiable and India
does have several partners
accreditated by
international regulatory
authorities that are capable
to developing and
manufacturing top quality
SPCs. India offers the
ecosystem where we can
combine scientific rigour,
execution speed, and
scalability—which are
essential to build a global
SPC platform.

So, this is not about
geography alone. It reflects
our belief in building
capabilities where they create
the greatest patient value.

‘With plans to invest around

€15 million and develop
multiple SPC products by

Y4<] EXPRESS PHARMA

April 2026

o6

Regulatory scrutiny has

been a positive and necessary
evolution for the industry. It
reinforces the rational as why,
how and which combination
therapies should be developed.
It also reinforces the importance
of quality in development and

manufacturing

2030, how will the GATINN
platform strengthen
Servier’s global pipeline and
expand access to
cardiometabolic therapies
across international
markets?
GATINN is designed as a long-
term execution platform, not a
one-time initiative.

From a pipeline
perspective:
® Jtallowsusto
systematically develop a
portfolio of clinically relevant
SPCs
® Weaim to have -5
products in development by
end-2026, with continuous
additions thereafter
® First international
launches are expected from
Q22027

From an access
perspective:
® The platform enables
faster, scalable deployment
across multiple markets,
especially in regions with high
unmet need
® It supports export-led
impact across Asia, Latin
America, Africa, and the
Middle East

Importantly, this is about
optimising existing
therapeutic options into
patient-centric solutions,
improving adherence and
long-term outcomes at scale.

SPCs are increasingly being
discussed as a way to
simplify treatment
regimens. How do SPCs
influence clinical outcomes
and healthcare system
efficiency in managing
chronic diseases?

This is a critical point
because in chronic diseases,

the challenge is often not
treatment availability—but
sustained adherence over
time particularly because
multiple comorbidities often
coexist in the same patient
and the patient has to take
multiple pills

SPCs influence outcomes
at multiple levels:

1. Patient-level impact

® They reduce pill burden,
making treatment easier to
follow

® This directly improves
adherence, which is one of the
strongest predictors of long-
term outcomes

® Better adherence leads to
improved disease control and
reduced complications

2. Clinical impact

® SPCscombine
complementary mechanisms
of action, often aligned with
treatment guidelines

® They help physicians
implement evidence-based
therapy more consistently

3. Healthcare system
efficiency

® Improved adherence
translates into fewer
hospitalisations and
complications

® Treatment pathways
become simpler and more
standardised, reducing
system complexity

Hence more and more
scientific guidelines are
recommending single pill
combinations.

At Servier, we see
adherence as a design
principle, not an
afterthought.SPCs are
therefore not just about
convenience—they are about
delivering better outcomes at
scale.
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INTERVIEW

Emerging markets like India
are becoming important
hubs for pharmaceutical
development and
manufacturing. What
factors are driving this shift,
particularly in the context of
global supply chains and
innovation?
This shift is being driven by a
combination of structural,
economic, and strategic
factors.

From a global supply chain
perspective:
® Companies are moving
toward more diversified and
resilient manufacturing
networks.
® [India has always been
cost-effective but over the
years what has been
improving is the quality in
development and
manufacturing
® Pharmaceutical exports
from India exceed $25 billion
annually, reflecting its global
integration

From an innovation and
capability standpoint:
® India has over 1,000
pharma companies with R&D
capabilities and a strong base
in formulation science
® It contributes significantly
to global clinical research
participation, supporting
development programs

From an ecosystem
perspective:

® Availability of high-quality
CDMOs, CROs, and
regulatory expertise
® Strong track record in
scaling production while
maintaining quality standards
For Servier, this aligns with
our broader philosophy of
building capabilities across
geographies where they
deliver the greatest scientific,
operational, and patient value.
Hence GATINN was
established in India to
develop, manufacture and
export top quality SPCs from
India to the countries that
need the most.

Fixed-dose combinations
have existed for decades in
therapeutic areas such as
hypertension and diabetes.
In your view, how do
today’s Single Pill
Combinations differ in
terms of clinical rationale,
formulation, or
positioning?
Fixed-dose combinations are
indeed not new. What has
changed is the intent and
scientific rigour in line with
the evolving scientific
guidelines.

Key differences include:
1. Stronger clinical rationale
® Today’s SPCs are more
and more built on clear
scientific evidence and
guideline alighment

® Components are selected
based on complementary
mechanisms of action
2. Patient-centric design
® The focus is on simplifying
long-term therapy, not just
combining molecules
® Adherence is embedded
into product design itself
3. Advanced formulation
science
® Improved technologies
enable precise dosing,
stability, and bioequivalence
® This ensures that
combining molecules does not
compromise efficacy or safety
In essence, SPCs have
evolved from formulation-led
combinations to evidence-
driven therapeutic solutions.
As a consequence of all
this, SPCs are increasingly
viewed as integral
components of standard
treatment pathways

Regulatory agencies have
previously cracked down on
irrational combinations in
several markets, including
India. How has this shaped
the way pharmaceutical
companies approach the
development and validation
of combination therapies
today?
Regulatory scrutiny has been
a positive and necessary
evolution for the industry.

It reinforces the rational as

why, how and which
combination therapies should
be developed. It also
reinforces the importance of
quality in development and
manufacturing
® Companies are increasing
starting with a clear scientific
and clinical rationale, rather
than formulation convenience
There has to bea stronger
emphasis on:
® Pharmacokinetic
compatibility
® Demonstrated clinical
benefit over monotherapy
® Robust safety and efficacy
data
Development has to be
increasingly aligned with:
® Global treatment
guidelines
® Regulatory expectations
across multiple markets
This leads to a more
disciplined, evidence-based
approach, ensuring that
combinations are developed
only when they deliver
meaningful patient benefit.
At Servier, this aligns
naturally with our philosophy
of scientific rigour and long-
term therapeutic value.

From a clinical and
regulatory standpoint, what
factors determine whether a
combination therapy is
considered rational and
beneficial for patients

rather than simply a
convenient formulation?
A combination therapy is
considered rational and
beneficial when it meets four
key criteria:
1. Complementary
mechanisms of action

Each component addresses
a different aspect of the
disease, creating a synergistic
therapeutic effect
2. Demonstrated clinical
benefit

There must be clear
evidence that the combination
provides better outcomes
than individual therapies
3. Safety and dosing
optimisation

The combination should
maintain or improve efficacy
without increasing safety
risks or complexity
4.Real-world patient
relevance

It should simplify
treatment and improve
adherence, making it easier
for patients to stay on therapy
long term

Ultimately, regulators and
clinicians expect combination
therapies to be:
® Scientifically justified
® (linically meaningful
® Andrelevant to real-world
patient needs

Kalyani.sharma@expressindia.com
Journokalyani@gmail.com
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STRATEGY

Leading people in the age of Al

As Al reshapes pharma, HR leadership is being drawn into a deeper question that goes beyond
technology to the future of people and work, finds Lakshmipriya Nair

T is no longer changing
just one part of
pharma. It is reshap-

ing everything, all at once.

R&D teams are identifying
drug candidates in weeks in-
stead of years. Manufacturing
floors are catching quality is-
sues before they happen. Reg-
ulatory submissions are being
drafted in minutes, not days.
Field teams are being evalu-
ated and optimised by algo-
rithms.

According to a report ti-
tled, ‘Scaling gen Al in the life
sciences industry’, researchers
from McKinsey Global Insti-
tute, estimated that genera-

tive AI alone could unlock
$60-110 billion annually for
the pharma and medical-
products sector by accelerat-
ing discovery, speeding devel-
opment and improving
commercialisation.
Individually, these changes
look like upgrades. Together,
they signal something much
bigger. A fundamental shift in
how pharma organisations
think, decide and operate.
And right at the centre of
this shift is a function being
redefined in real time: HR.

A transforming playbook
The questions HR leaders are

being asked today look very
different from before. It used
to be about headcount, ap-
praisals, attrition and hiring
metrics. Now it is this: How do
we lead people through a tech-
nological revolution that is
rewriting the rules of one of
the world's most regulated in-
dustries?

For the people inside
pharma organisations, the
nature of their work is chang-
ing, the skills required to do it
well are changing, and the
judgment they are expected
to exercise is changing too.

This is not a talent ques-
tion. It is not just about

change management. It is a
question about power, archi-
tecture and ownership. About
who shapes the system before
the system shapes the organi-
sation.

Puneet Rajput, CHRO of
Piramal Pharma, puts it
clearly, "HR leaders are now
seen as enterprise shapers,
rather than functional stew-
ards. Capability building that
supports organisational
growth and promotes innova-
tion takes precedence over
traditional HR functions such
as hiring and developing pol-
icy frameworks."

That shift is already visible

on the ground. Animesh Dhari
Singh, GM - Human Re-
sources, Naprod Life Sci-
ences, describes what it looks
like across India's pharma
sector, "In India's pharma in-
dustry, people leadership has
evolved from a support func-
tion into a core driver of busi-
ness performance and long-
term growth. Talent
strategies are now closely
aligned  with  scientific
pipelines, regulatory de-
mands, and market realities.
Across organisations, culture
is being shaped deliberately to
support innovation in re-
search, discipline and quality

HR leaders are now seen
as enterprise shapers,
rather than functional
stewards. Capability
building that supports

organisational growth and

promotes innovation
takes precedence over
traditional HR functions
such as hiring and devel-
oping policy frameworks

Puneet Rajput
CHRO, Piramal Pharma

People leadership has
evolved from a support

function into a core driver

of business performance
and long-term growth.
Talent strategies are now
closely aligned with
scientific pipelines,
regulatory demands, and
market realities

Animesh Dhari Singh
GM - Human Resources,
Naprod Life Sciences

The CHRO operates at
the intersection of
business and people
strategy—ensuring that
capability gaps do not

become execution gaps.

The role is not just to
enable transformation,
but to actively de-risk it

Alind Sharma
President and CHRO,
Glenmark Pharmaceuticals

In highly regulated
sectors like pharma, trust
is not just cultural, it is
operationally critical.
CHROs must move
beyond viewing verifica-
tion as a backend HR
process and embed it into
the organisation's core
governance framework
Ajay Trehan

CEO and Founder,
AuthBridge
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in manufacturing, and ethical,
sustainable growth in com-
mercial functions. The focus
has shifted from managing
headcount to building future-
ready capabilities that can
support complex therapies,
global compliance expecta-
tions, and rapid industry
change."

This is the new reality of
HR in pharma, and the board-
room has taken notice. As Ra-
jput outlines, "In the VUCA
world, pharma companies
have a unique position at the
intersection of science, regu-
lation, technology and patient
impact. The strong alignment
of people strategy with busi-
ness strategy, focus on innova-
tion, adaptability will lead to
an overall multiplier effect on
organisations that will strive
and thrive in this fast-chang-
ing world. This is changing ex-
pectations of CEOs and Board
of Directors from HR leader-
ship."

Today, the mandate for
pharma HR leaders is clear. It
is to design how humans and

De-risk before scaling
Make culture operational

Own Al governance
Close the trust gap

machines work together
across a complex value chain.

The gap that cannot be
ignored

Yet as the expectations placed
on HR leaders grow, a critical
gap is emerging.

The workforce disruption
driven by AI is real. The
World Economic Forum's Fu-
ture of Jobs Report 2025,
drawing on data from over
1,000 companies, found that
63 per cent of employers iden-
tify skill gaps as the single
biggest barrier to business
transformation. An estimated

Strengthen leadership depth

Move from Al adoption to Al design
Build future-ready skills at scale
Use predictive people insights

59 out of every 100 workers
will require reskilling or up-
skilling by 2030. In high-com-
plexity sectors like pharma,
the pressure is acute.

Which makes one thing
clear. This is not just about
adopting Al It is about decid-
ing how work itself will be
defined.

And that is the risk now.
Despite being deeply involved
in implementing Al, be it de-
ploying tools, enabling adop-
tion, or managing the human
side of change, fewer HR lead-
ers are part of the decisions
that actually shape how these

systems work.

Yet, boards are asking
more of HR leadership than
ever before. As Rajput de-
scribes it, "To foster an envi-
ronment where decision-mak-
ing, ownership and
problem-solving will be widely
distributed, boards of direc-
tors are now relying on HR to
develop deep levels of leader-
ship throughout the organisa-
tion. In an industry charac-
terised by a simultaneous
focus on quality, speed and
regulatory  requirements,
leadership cannot continue to
be limited to the top echelon
of an organisation.”

She informs,"There is also
a strong push to future proof
the workforce. This includes
building digital fluency, data
literacy, and advanced scien-
tific capabilities, while ensur-
ing employees are equipped to
work in increasingly technol-
ogy enabled and cross-func-
tional environments. At the
same time, culture has be-
come a board level priority.
HR is expected to embed pur-

pose, ethics, inclusion, and pa-
tient and customer centricity
into everyday behaviours,
making culture a driver of
performance and trust.”

"Another emerging expec-
tation is improved workforce
intelligence and HR leaders
are increasingly expected to
give forward-thinking insights
into skills, succession, and or-
ganisational readiness so that
leadership teams may make
proactive decisions. Finally,
CEOs and boards regard HR
as a custodian of agility and
resilience, tasked with creat-
ing an organisation that can
adapt to change and disrup-
tions while delivering both
economic success and societal
benefit," she adds.

This, then, is a moment of
choice for HR leaders. They
can remain enablers of Al, or
step into a more strategic
role, shaping the principles,
decisions and systems that
will define how organisations
actually function.

John Kotter, a Harvard
Business School professor and

R
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STRATEGY

author of Leading Change, ar-
gues that the central failure of
most change efforts is not a
lack of effort but a lack of ur-
gency at the right level.
"Whenever smart and well-in-
tentioned people avoid con-
fronting obstacles," he writes,
"they disempower employees
and undermine change."

For HR leaders, that ur-
gency is not just about driving
initiatives, it is about being
present where key decisions
are made and shaped.

Because the companies
that get this right will not just
be faster. They will be better
designed. And HR leaders will
be central to that design: mov-
ing from technology adopter
to business strategist.

De-risking change
Alind Sharma, President and
CHRO, Glenmark Pharmaceu-
ticals, frames the people strat-
egy imperative well and
states, "In today's fast-evolv-
ing pharma landscape, a
strong people strategy is built
on three strategic pillars:
leadership, engagement and
talent. Of these, leadership
acts as a force multiplier
across the two. Transforming
on the people front begins
with leadership clarity. It
shapes engagement through
opportunity, growth, and cul-
ture, and defines how talent is
identified, attracted, and de-
veloped across the
organisation."

At the centre of this sits
the CHRO. As Sharma puts it,

"The CHRO operates at the
intersection of business and
people strategy ensuring that
capability gaps do not become
execution gaps. The role is not
just to enable transformation,
but to actively de-risk it. At
Glenmark, this translates into
building future-ready capabil-
ities, fostering a purpose-
driven, performance-led cul-
ture, and enabling our teams
to apply science with purpose,
expand access at scale, and
deliver with disciplined
execution."

In an Al-driven organisation,
the risks are not only
operational. They are ethical and
cultural, embedded in the design
of systems that will determine
how people are hired, how they
are evaluated, how their career
trajectories unfold, and how the
organisation responds when
things go wrong.

And, de-risking begins

before an employee walks
through the door. Ajay Tre-
han, CEO and Founder of Au-
thBridge, insists that trust
must be operationalised, not
assumed, "In highly regulated
sectors like pharma, trust
is not just cultural, it is oper-
ationally critical. CHROs
must move beyond viewing
verification as a backend HR
process and embed it into the
organisation's core gover-
nance framework."

That means rethinking
where verification sits in the
hiring journey. As Trehan
explains, "A key strategy is to
establish verification-led hir-
ing, where identity checks,
credential validation, and em-
ployment history screening
are integrated early in the hir-
ing journey rather than
treated as a post-offer formal-
ity. This ensures discrepan-
cies are identified before

onboarding, reducing down-
stream risks."

And Al is making proac-
tive risk management possible
in ways that were not previ-
ously feasible. As Trehan
notes, "Advanced systems can
analyse large datasets, cross-
reference multiple databases,
and detect anomalies such as
identity inconsistencies, falsi-
fied credentials, or undis-
closed histories with far
greater accuracy." The impli-
cation is significant, HR lead-
ers who harness this capabil-
ity move from reacting to risk
to anticipating it, earning a
seat at the strategic table that
reactive processes could
never have secured.

Building culture as
infrastructure

In Hit Refresh, Satya Nadella
borrows from poet Rainer
Maria Rilke and says, "The

future enters into us, in order
to transform itself in us, long
before it happens." It posits
that change does not begin
with a strategy deck, but with
a shift in how people inside an
organisation see themselves
and their work.

In a sector as complex
as pharma, culture needs to
be infrastructure. It deter-
mines whether Al tools are
adopted with curiosity or
faces resistance, whether the
organisation learns from fail-
ure or conceals it.

Singh describes what build-
ing that infrastructure looks
like, "Within research and de-
velopment, emphasis is placed
on creating environments that
encourage scientific thinking,
collaboration, and continuous
learning. Career paths in-
creasingly recognise research
contribution and domain ex-
pertise, while workforce plan-
ning is aligned to emerging ar-
eas such as biologics and
advanced therapies. In manu-
facturing, strong attention is
given to quality-first mindsets,
frontline leadership, and ac-
countability, recognising that
people behaviour directly im-
pacts compliance and patient
safety. In commercial teams,
performance is being balanced
with ethics, digital readiness,
and responsible engagement
with healthcare stakeholders,
ensuring growth is sustainable
and reputation-led."

Thus, culture needs to be
an operational strategy delib-
erately designed, function by
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STRATEGY

function, to hold the organisa-
tion together as technology
pulls it in new directions. And,
HR leaders are uniquely posi-
tioned to build it by shaping
the everyday conditions such
as how decisions are made,
how dissent is heard, how ca-
pability is rewarded, and how
an organisation behaves un-
der pressure.

And when that internal
transformation is done right,
as Nadella writes, "when peo-
ple and cultures re-create and
refresh, a renaissance can be
the result."

Enabling effective and
ethical governance
Culture, however, can only
carry an organisation so far.
As Al moves into core busi-
ness processes, the questions
of governance such as who
sets the rules, who monitors
the outcomes, who is account-

able when systems fail, be-
come urgent. And HR cannot
afford to leave these questions
to technologists alone.

Trehan notes that at scale,
the challenge is not merely
screening people once, it is
building systems that remain
vigilant continuously. He says,
"At scale, workforce integrity
is sustained not just by pre-
hiring checks, but by building
a continuous trust framework
where verification, compli-
ance, and risk management
operate as interconnected
systems rather than isolated
processes."

Governance, in this con-
text, is not a compliance exer-
cise. It is about ensuring that
as Al takes on more reponsi-
bilities of the organisation, its
values and standards remain
intact. Leaders who will en-
gage in the design of Al sys-
tems, not merely their rollout,

will help determine whether
their organisations earn or
erode the trust of the people
they employ and the patients
they serve.

Tackling the trust deficit:
A key challenge
Transformation fails when
people do not trust it. And
trust is fragile in pharma, an
industry built on evidence,
scrutiny and the understand-
ing that what you do affects
patient lives.

Fear of obsolescence is
real. Pharma professionals
across functions, be it R&D,
manufacturing, quality or
commercialisation, worry
about Al replacing them and
wonder whether their roles
will become redundant.

The real leadership chal-
lenge in Indian pharma today
is not about deploying Al
faster. It is about helping sci-

entists, medical representa-
tives, quality professionals
and medical affairs teams feel
relevant, valued and capable
in a landscape that is shifting
beneath their feet.

This is where HR's expert-
ise becomes irreplaceable. No
algorithm can navigate tough
conversations with senior sci-
entists whose roles are chang-
ing as Al takes over parts of
their work. And, chatbots can-
not guide a sales manager
through the human side of
leading a team when Al starts
setting targets. These are
fundamentally human skills
and in pharma, where the
stakes are higher, they are
more valuable now than ever.

As Singh captures it,
"Across functions, greater ef-
fort is being made to align di-
verse work cultures under a
shared purpose centred on
patient outcomes and public

health impact. Performance
frameworks now combine re-
sults with behaviours, leader-
ship accountability, and val-
ues-based decision-making.
At the same time, organisa-
tions are investing in
reskilling, digital adoption,
and employee experience to
support transformation. To-
gether, these shifts reflect a
more strategic approach to
people and culture, one that
directly influences innovation,
operational excellence, and
long-term competitiveness in
India's pharma sector."

Because in the end, the
organisations that get this
right won’t just be the ones
that used Al well. They’ll be
the ones that stayed human in
how they led their people
through it.

lakshmipriya.nair@expressindia.com
laxmipriyanair@gmail.com

SMARTER SOLUTIONS
FOR FUTURE-READY
LABORATORIES

Laboratory Furniture

load bearing capacity

Superior powder coating

Stainless Steel Hinges

Fume Hoods

Fume Hood Controllers

[=——] I
GDWaldner*

Our furniture solutions are highly adaptable, flexible and durable, thereby
meeting the demands of modern laboratories.

» SEFA 8M compliant cabinets, benches, lab tables, tall cabinets

» Load bearing capacity - Floor standing cabinets offer upto 900 kg

Aesthetically appealing and attractive

a

8

» Built to last - Certified SEFA compliant

a Flexible - Customisable solutions

o

a Choice of Cabinets - Floor Mounted, C-Frame, H-Frame, Suspended,
Mobile, Wall, Tall CabinetsFume Hoods

s Manufactured in India with German technology

» Offer exceptional containment and protection

» Surpass DIN EN 14175 and ASHRAE 110 requirements

s Manufactured in India with German technology
» Offer exceptional containment and protection
» Surpass DIN EN 14175 and ASHRAE 110 requirements

u Unlike conventional systems, Waldner smart controllers intelligently
manage airflow in fume hoods

» Integrate with I0T room controllers and BMS via Modbus or BACnet

s VAV controllers offer up to S50% savings in operating expenses
compared to conventional systems

» They ensure high measuring accuracy (£ 5%) and rapid response (<1
sec,) for top-notch user safety and lab energy saving

» 33% lower exhaust volumes, thereby adding to the safety and
sustainability of laboratories

GD WALDNER India Private Limited

50/A Lamdapura Road, Village Lamdapura, Tal Savli, Vadodara - 391775
Phone: +919974021700 / 650 + E-Mail: salessupport@gdwaldner.com
Regional Offices: Delhi | Bengaluru | Mumbai

www.gdwaldner.com g

EEISYIIN 33

April 2026



MARKET

The GLP-1 revolution

Anew class of drugs is reshaping global health, but India’s generics wave could change who benefits.
Dr Rajpushpa Labh, Consultant Physician, health-tech entrepreneur, and Al researcher explains

The pill that changed
everything
In December 2025, the US Food
and Drug Administration ap-
proved the first oral GLP-1 pill
for weight loss — the Wegovy
pill. Within ten weeks, an esti-
mated 400,000 Americans had
added it to their daily routine,
making it one of the fastest drug
launches in recorded history.
The injectable versions —
Ozempic, Wegovy, Mounjaro, Zep-
bound — had already reshaped
how the world thinks about obe-
sity and diabetes. But the pill
changed the calculus entirely.
Then, on March 21, 2026,
something perhaps even more
consequential happened 8,000
miles away: Novo Nordisk’s
patent on semaglutide — the ac-
tive ingredient behind both
Ozempic and Wegovy — ex-
pired in India. Within hours,
more than 40 Indian pharma
companies began launching
over 50 generic brands, with
prices plummeting by as much
as 90 percent. The world’s most
populous nation, home to over
77 million diagnosed diabetics
and a projected 440 million
overweight or obese people by
2050, suddenly had access to a

drug class that had been the
preserve of the affluent.

This is the story of GLP-1
receptor agonists: how they
work, what they promise, what
risks they carry, and why
India’s generic revolution could

a

reshape global health econom-
ics for a generation.

Understanding the

science

GLP-1 stands for glucagon-like
peptide-1, a hormone naturally

produced by the small intestine
after eating. When blood sugar
rises, GLP-1 signals the pan-
creas to produce more insulin.
These drugs mimic that natural
hormone, but their effects ex-
tend far beyond blood sugar reg-
ulation. They slow gastric emp-
tying — keeping food in the
stomach longer — which cre-
ates a prolonged sense of full-
ness. They also target hunger
receptors in the brain, funda-
mentally altering the appetite
signals that drive overeating.

The result is a class of med-
ications that addresses obesity
and diabetes simultaneously,
through mechanisms the body
already uses but cannot sustain
on its own at the levels needed
for therapeutic effect.

The key players

[ Semaglutide  (Novo
Nordisk): The active ingredient
in both Ozempic (approved for
type 2 diabetes) and Wegovy
(approved for weight loss).
Available as a weekly injection
and, since January 2026, as a
daily pill. Clinical trials show av-
erage weight loss of 13-16% of
body weight. The landmark SE-
LECT trial demonstrated a 20%

reduction in major cardiovascu-
lar events.

m Tirzepatide (Eli Lilly): Sold
as Mounjaro (diabetes) and
Zepbound (weight loss). Unlike
semaglutide, tirzepatide is a
dual-action drug — it mimics
both GLP-1 and a second hor-
mone called GIP (glucose-de-
pendent insulinotropic polypep-
tide). In the SURMOUNT-5
head-to-head trial, tirzepatide
achieved 20.2% average weight
loss versus 13.7% for semaglu-
tide over 72 weeks.

m Retatrutide — ‘Triple G’ (Eli
Lilly, in trials): The next gener-
ation. Retatrutide mimics three
hormones — GLP-1, GIP, and
glucagon. In clinical trials, it has
produced average weight loss of
up to 29% of body weight after
68 weeks, significantly exceed-
ing all current options. Eli Lilly
is completing seven additional
trials expected to wrap up in
2026 and could file for FDA ap-
proval as early as this year.

m Orforglipron (Eli Lilly, pend-
ing approval): A non-peptide
oral GLP-1 pill that can be taken
without food or water restric-
tions — a practical advantage
over the Wegovy pill, which has
specific dosing requirements

SERIOUS BUT RARE SIDE EFFECTS

Side Effect Details Incidence

Pancreatitis Inflammation of the pancreas. Presents as sudden, severe abdominal pain. Meta-analyses have not confirmed a definitive causal Rare; <1%
link, but monitoring is advised.

Gallbladder Disease | Semaglutide increases gallstone risk by 2.6x versus placebo. Notably, tirzepatide showed no significant biliary risk in pooled Uncommon
analyses.

Thyroid Tumors FDA black box warning based on rodent studies. Across 10 human studies (14,550 participants), thyroid cancer incidence was less Very rare
than 1%, suggesting no significant risk in humans.

Vision Loss (NAION) | Non-arteritic anterior ischemic optic neuropathy. Possibly linked to rapid blood sugar drops reducing blood flow to the optic nerve. ~1in10,000
MHRA has revised labelling.

Kidney Injury Primarily through dehydration from persistent vomiting or diarrhea. Tirzepatide may have protective renal effects. Rare

Gastroparesis Delayed gastric emptying can increase aspiration risk during anaesthesia. Surgeons increasingly ask patients to pause GLP-1s Uncommon
before procedures.

34

April 2026



around meals. FDA approval is
anticipated before the end of
June 2026.

Beyond weight loss:

A broader therapeutic
horizon

What has made GLP-1 drugs
genuinely remarkable is the ex-
panding list of conditions they
appear to influence. A compre-
hensive study by Washington
University in St Louis, analysing
de-identified medical records
from the US Department of Vet-
erans Affairs, mapped GLP-1 as-
sociations across all organ sys-
tems and found a sweeping
range of effects.

The drugs were linked to
reduced risks of seizures, sub-
stance addiction (alcohol,
cannabis, opioids), suicidal
ideation, self-harm, and neu-
rocognitive disorders including
Alzheimer’s and dementia. Re-
searchers believe this may be

because the drugs act on brain
receptors involved in impulse
control, reward, and addiction
pathways.

The cardiovascular benefits
are now firmly established.
The SELECT trial confirmed
significant reductions in heart
attacks, strokes, and cardiovas-
cular death. Newer research
suggests benefits for heart
failure with preserved ejection
fraction (HFpEF), kidney
disease, liver disease (MASH/

NAFLD), and even osteoarthri-
tis — a March 2026 study pub-
lished in Cell Metabolism showed
semaglutide increased cartilage
thickness by approximately 17
per cent over 24 weeks.
However, the magnitude of
most non-weight-related bene-
fits is modest — roughly a 10-20
per cent reduction in risk for
most conditions — suggesting
these drugs work best alongside
lifestyle changes and other
treatments, rather than as

standalone miracle cures.

The side effect profile

m Common side effects: Gas-
trointestinal issues dominate
the side effect landscape. In clin-
ical trials, approximately 74 per
cent of semaglutide participants
and 78-82 per cent of
tirzepatide participants re-
ported at least one adverse
event, with nausea, diarrhea,
vomiting, and constipation be-
ing the most frequent. These

are mostly mild-to-moderate,
transient, and concentrated
during the dose-escalation pe-
riod. About four to eight per
cent of participants discontin-
ued treatment due to GI side
effects.

Encouragingly, these effects
diminish over time. In a 12-
month real-world study, the pro-
portion of participants report-
ing no side effects increased
from approximately 42 to 60 per
cent for tirzepatide and from 54
to 68 per cent for semaglutide.
The body appears to adapt.

m The weight regain problem:
Perhaps the most important
long-term concern is not a side
effect per se, but a consequence
of discontinuation. Studies con-
sistently show that stopping
semaglutide or tirzepatide re-
sults in significant weight regain
and regression of metabolic im-
provements. In the STEP 4
study, participants  who
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switched to placebo after 20
weeks regained an average of
6.8 per cent of body weight. This
raises a fundamental question
about whether GLP-1therapy is
a lifelong commitment — with
corresponding lifelong costs.

India’s generic tsunami
On March 21, 2026, Novo
Nordisk’s patent on semaglutide
expired in India. The timing is
significant: by end of 2026, core
patents will have expired in 10
countries representing 48 per
cent of the global obesity bur-
den, including Brazil, China,
South Africa, Turkey, and
Canada. In the US, UK, and
most of Europe, patent protec-
tion extends until 2031 and be-
yond. India is the first major test
case for what a post-patent
semaglutide world looks like.
® The numbers: More than 40
Indian pharma companies have
launched or are preparing over
50 branded generic versions.
The major players include Sun
Pharma (Noveltreat, Sematrin-
ity), Dr. Reddy’s (Obeda), Zydus
Lifesciences (Semaglyn,
Mashema, Alterme), Natco
Pharma with Eris Lifesciences
(Semanat, Semafull, Sundae),
Glenmark  (Glipiq), and
Mankind Pharma (Samakind).
Importantly, tirzepatide
(Mounjaro) is a different mole-
cule and is not affected by the
semaglutide patent expiry. Eli
Lilly’s patent remains intact, but
the availability of generic
semaglutide at a fraction of the
cost will exert enormous down-
ward pressure on tirzepatide’s
pricing in India.
m Market opportunity: India’s
obesity drug market is pro-
jected to grow from approxi-
mately 15 billion today to
350-80 billion ($530-856 mil-
lion) by 2030, according to esti-
mates from CareEdge Ratings
and Pharmarack. The GLP-1
segment reached approximately
31,446 crore in the twelve
months leading up to February
2026, with Eli Lilly’s Mounjaro
commanding over 60 per cent
market share.

The South Asian data gap

One of the most consequential
issues underlying India’s GLP-1
adoption is the relative scarcity
of population-specific clinical
data. The landmark trials that
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Product Monthly Cost Reduction
Branded Ozempic (Novo Nordisk) 8,800 -11,175 Baseline
Branded Wegovy (Novo Nordisk) Upto 16,400 Baseline
Generic — Pen Device 4,000-%4,500 ~50-60%
Generic —Multi-Dose Vial 71,290-3%1,750 ~85-90%

established these drugs’ efficacy
and safety were conducted pre-
dominantly in Western popula-
tions.

The SELECT cardiovascu-
lar outcomes trial enrolled par-
ticipants who were 84 per cent
white and only eight per cent
Asian. Crucially, it did not study
people below BMI 27 — pre-
cisely where cardiometabolic
risk concentrates for South
Asians, who develop heart dis-
ease, diabetes, and metabolic
syndrome at significantly lower
BMI levels than Western popu-
lations.

Several India-specific stud-
ies have begun to fill this gap,
though they remain limited in
scale:

m PIONEER 6 Trial: Included
206 participants from India
within the global cardiovascular
safety trial for oral semaglutide,
establishing CV safety but not
providing India-specific efficacy
data.

= PIONEER REAL India: A
34-44-week, multicenter, non-
interventional study of oral
semaglutide in Indian adults
with type 2 diabetes. Re-
searchers noted that Indians’
greater predisposition to cen-
tral abdominal fat accumulation
at lower BMI and heightened in-
sulin insensitivity could influ-
ence treatment effects.

m SOLID Study: A prospective
study across eight Indian cen-
tres evaluating 152 patients over
12 months found significant im-
provements in glycaemic pa-
rameters and weight reduction.
m Max Hospital Delhi (Real-
World): A retrospective study

found oral semaglutide effective
for HbAlc and weight reduction,
but GI side effects were notably
frequent — 52.4 per cent of pa-
tients experienced them, and 9.7
per cent discontinued treat-
ment.

A narrative review published
in Cureus in July 2025 specifi-
cally examining safety in Asian
populations found a dose-de-
pendent increase in gastroin-
testinal adverse events among
Asians compared to non-Asians,
suggesting that lower starting
doses might be preferable. This
has direct implications for how
generics are prescribed in India.

The adoption outlook:
India’s GLP-1 future

The trajectory of GLP-1 adop-
tion in India will be shaped by
forces fundamentally different
from those in Western markets.
Understanding these dynamics
is essential for anyone — from
pharma executives to public
health policymakers — trying to
forecast what comes next.

m The urban-first funnel: Even
at 31,290 per month for generic
vials, annual treatment costs of
approximately 315,000 remain
meaningful in a country where
median household income hov-
ers around 32.5-3 lakh. Initial
adoption will be concentrated
among urban, upper-middle-
class populations in metros and
tier-1 cities: Delhi, Mumbai, Ban-
galore, Hyderabad, Pune, and
Chennai. These are the same
demographics that already in-
vest in gym memberships, well-
ness apps, and private health-
care.

m The cosmetic use risk: India
already has a massive, largely
unregulated weight-loss indus-
try. With 50+ generic brands
flooding the market and en-
forcement historically uneven,
semaglutide risks becoming the
new “lifestyle drug” in urban In-
dia — prescribed liberally for
people who don’t meet clinical
thresholds. Aggressive market-
ing through Instagram, tele-
health platforms like Tata Img
and Practo, and wellness clinics
repositioning themselves as
“metabolic health” centres will
accelerate this trend. The fact
that many generic brands are
incorporating “sema-” into their
names signals direct consumer
marketing is a core strategy.

m The doctor bottleneck: In-
dia’s prescription drug market
is physician-driven, and most
endocrinologists and diabetolo-
gists are concentrated in urban
areas. For the first 12-18
months, adoption will be gated
by physician familiarity and con-
fidence with individual brands.
This functions as both a bottle-
neck and a natural quality filter
— doctors will gravitate toward
generics from trusted manufac-
turers, and weaker players with
poor-quality products will
struggle. Industry analysts ex-
pect the market to consolidate
around 10-15 serious players
within two to three years.

m Diabetes first, obesity sec-
ond: Unlike the US, where the
GLP-1 narrative has been prima-
rily about weight loss, Indian
adoption will follow the diabetes
pathway first. The country has
over 77 million diagnosed dia-

betics, an established treatment
culture around injectable insulin
and oral medications, and exist-
ing insurance frameworks
(where they exist) that cover di-
abetes treatment more readily
than obesity. Semaglutide will
be positioned as a superior dia-
betes drug that also helps with
weight — rather than a weight-
loss drug that also helps with di-
abetes. The obesity indication
will expand over time as aware-
ness grows and prices continue
to decline.

m The infrastructure gap: Ef-
fective GLP-1 therapy requires
more than just the drug. Proper
use demands regular monitor-
ing — blood sugar tracking, kid-
ney function tests, thyroid mon-
itoring, and dietary guidance. In
urban India, this ecosystem ex-
ists through private hospital
networks and diagnostic chains
like Thyrocare and Metropolis.
In tier-2 and tier-3 cities and be-
yond, it remains thin. Without
adequate monitoring infrastruc-
ture, higher rates of adverse
events are likely — particularly
given Asian populations’ docu-
mented higher GI sensitivity —
which could generate negative
word-of-mouth and  slow
broader adoption.

m The competitive dynamic:
Mounjaro (tirzepatide) cur-
rently holds over 60 per cent of
India’s GLP-1 market share, and
its patent is intact. The sudden
availability of generic semaglu-
tide at a fraction of the cost cre-
ates a direct competitive threat.
Eli Lilly will likely respond with
aggressive price cuts or ex-
panded patient support pro-
grammes. The resulting compe-
tition is excellent for patients
but creates a confusing treat-
ment landscape that requires
strong physician guidance to
navigate.

A projected adoption
timeline

m Near term: 2026 — The rush
and the reckoning: Expect an
initial market rush followed by
rapid consolidation. Over 50
brands will overwhelm pre-
scribers with aggressive mar-
keting campaigns. Early uptake
will be concentrated in metros,
driven by telehealth platforms
and social media awareness.
There will likely be adverse
event reports in media — in-
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evitable with poorly supervised
mass uptake — which will tem-
porarily dampen enthusiasm
and force regulatory attention.
Doctors will begin defaulting to
five to eight trusted brands.

m Medium term: 2027-2028 —
Structured growth: Medical
guidelines specific to Indian
BMI thresholds and South
Asian metabolic profiles will be
formalised. Telehealth and e-
pharmacy platforms will be-
come major distribution chan-
nels. Corporate wellness
programmes may begin cover-
ing GLP-1s for employees. The
market consolidates to 10-15 se-
rious players. Large-scale, In-
dia-specific clinical studies be-
gin reporting results, enabling
more nuanced prescribing.

m Longer term: 2029-2030 —
Mass market penetration:
Prices drop further as competi-
tion intensifies, potentially
reaching I500-800 per month

for vials. Tier-2 cities see signifi-
cant adoption. If the mid-2026
U.S. Medicare/Medicaid GLP-1
pilot proves successful, it could
influence Indian government
health schemes (Ayushman
Bharat) to consider coverage.
India-specific clinical data ma-
tures. The market reaches
350-80 billion.

The global play: India as
GLP-1 generic hub

Perhaps the most consequential
long-term implication extends
beyond India’s domestic market.
By end of 2026, semaglutide
patents expire in countries rep-
resenting 48 per cent of the
world’s population and an esti-
mated 33 per cent of global adult
obesity. Indian pharmaceutical
companies are uniquely posi-
tioned to serve these markets —
mirroring the role they played in
the HIV antiretroviral revolu-
tion that transformed global ac-

cess to AIDS treatment.

Dr. Reddy’s has already an-
nounced plans to launch its
generic semaglutide in Canada
by May 2026. Lupin signed an
exclusive licensing agreement
with China’s Gan & Lee Phar-
maceuticals for a novel GLP-1
receptor agonist. Biocon has
been building a biosimilar
pipeline in this class. Zydus has
partnered with both Lupin and
Torrent Pharmaceuticals for
domestic and international dis-
tribution.

The domestic adoption story
is significant, but the export op-
portunity could be transforma-
tive for Indian pharmaceutical
revenues on a scale not seen
since the generic HIV drug era.

Conclusion: A cautious
revolution

The GLP-1 drug class repre-
sents one of the most significant
pharmaceutical developments

of the 21st century — a genuine
advance in treating obesity and
diabetes as the chronic, inter-
connected diseases they are. In-
dia’s patent expiry and generic
revolution accelerate the story
dramatically, bringing a drug
class once confined to the afflu-
ent within reach of millions.

But the narrative of unbri-
dled optimism requires temper-
ing. The clinical data on South
Asian populations remains lim-
ited. The infrastructure for safe,
monitored prescribing is un-
evenly distributed. The risk of
cosmetic misuse in an unregu-
lated market is real. And the
fundamental question  of
whether these are lifelong med-
ications — with corresponding
lifelong costs — remains unan-
swered.

What is clear is that India’s
experience over the next two to
three years will serve as a tem-
plate for the rest of the develop-

ing world. How the country nav-
igates the tension between ac-
cess and safety, between market
opportunity and public health
responsibility, will determine
whether the GLP-1 revolution
delivers on its extraordinary
promise — or becomes a cau-
tionary tale about the gap be-
tween pharma innovation and
healthcare infrastructure.

DISCLAIMER: This article is for
informational purposes only and
does not constitute medical ad-
vice. GLP-1 receptor agonists are
prescription medications with
significant side effects and should
only be used under medical super-
vision. Consult a qualified
healthcare professional before
making any treatment decisions.
The market projections and
adoption timelines discussed are
analytical estimates and should
not be construed as investment
advice.
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India’s biogenerics moment: Shaping the
future of affordable biologic care

India’s biogenerics sector is emerging as a key driver of affordable biologic therapies, supported
by strong regulatory frameworks and growing manufacturing capabilities. Dr Syed S Abbas,
Director, IGMPI highlights how India is positioning itself as a global leader in accessible,
high-quality biologic care

he rise of generic medi-
cines has changed the
economics of health-

care worldwide. By offering
identical versions of chemical
drugs at lower prices, generics
succeeded in making essential
treatments affordable for mil-
lions of patients. But this cost-
effective model could not be
replicated easily in biologic
medicines, even though they
are essential for complex thera-
pies such as cancers, autoim-
mune conditions, and other se-
rious diseases.

Biologic drugs are large
molecules having intricate
structures and sensitive manu-
facturing processes. Producing
the exact molecule is scientifi-
cally impossible, as even a
small variation can influence
the final product. Out of this
challenge emerged the biosimi-
lar, answering the demand for
abiogeneric solution. They are
stated as “similar” because
exact copies are not feasible,
but equivalence in benefit is
achievable.

With the development of
biosimilars, some of the most
expensive treatments in mod-
ern medicine are becoming
more affordable and accessible.
This move has modified how
advanced treatments reach
patients across healthcare
systems.

The biosimilars required a
sophisticated regulatory vision,
as the conventional drug laws
designed for small-molecule
generics could not address the
complexity of biologic medi-
cines. India recognised this
early and introduced one of the
world’s first dedicated frame-
works for biosimilars in 2012.
The guidelines were jointly
issued by the Central Drugs
Standard Control Organisation
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and the Department of
Biotechnology to define how
similarity in quality, safety, and
efficacy should be scientifically
demonstrated.

2016 onwards, revisions in
the policy and law have
strengthened this framework
and aligned with the World
Health Organization along with
other major regulators. Over
time, India put practical rules
in place for comparability test-
ing, clinical assessment, and
post-marketing safety monitor-
ing. National efforts such as
the Pharmacovigilance Pro-
gramme of India, together with
routine compliance with Good
Manufacturing Practices, sup-
port the quality and safety of
biosimilars. This has helped In-
dia gain recognition not just for
producing affordable medi-
cines, but also for developing
more mature and credible regu-
lations for biologics.

Putting regulations in place
was only an initial step. What
really matters is showing, in
practice, that similarity with a
reference biologic also leads to
comparable safety and clinical
benefit. Because of this, biosim-
ilars are first examined
through detailed analytical
studies and then assessed in
clinical settings to ensure that
treatment outcomes do not dif-
fer in any meaningful way. As
experience has grown, national
guidelines have been revised to
spell out expectations for qual-
ity testing, manufacturing
controls, and safety follow-up.
Ongoing post-marketing sur-
veillance under the Pharma-
covigilance Programme of In-
dia plays an important role in
identifying safety signals that
may appear only after wider
use. This continuing evidence
base has helped biosimilars

gain acceptance beyond regu-
latory approval and into regu-
lar clinical practice.
Biosimilars increased ac-
cess to advanced therapies and

manufacturing capabilities.
This link between access and
technology is most visible in In-
dia’s biopharmaceutical ecosys-
tem. The Production Linked In-
centive scheme supports
domestic manufacturing of
complex biological products,
including therapeutic proteins
and monoclonal antibodies.
This fulfils the basic require-
ments for biosimilar produc-
tion. Initiatives such as Make in
India and the BioPharma Mis-
sion, led by the Department of
Biotechnology, are expanding
research and manufacturing
capacity for biologics through
focused clusters in Hyderabad,
Bengaluru, and Pune.
According to  official
communications, more than
Rs 1,00,000 crore has been al-
lotted to the biopharma and life
sciences ecosystem to empha-
sise research infrastructure,
skilled labour, manufacturing
scale, and regulatory science.
Since biosimilars rely on the
same depth, consistency, and
quality systems, their effects
naturally extend to biopharma-
ceuticals, even though these

measures are intended to
strengthen the larger biophar-
maceutical ecosystem.

These targeted efforts have
helped Indian manufacturers
to build one of the world’s
largest biosimilar portfolios.
Affordable biologic therapies
produced in India now has a in-
ternational reach, expanding
its image of "Pharmacy of the
World" in biological care also.

Scientific progress must be
followed by acceptance of the
products in the real world
among medical practitioners.
The last mile success of biosim-
ilars depends on enhanced fa-
miliarity with the science be-
hind these therapies and
reduced safety concerns
among physicians and patients.

To deal with this gap,
awareness building became
part of the wider pharma ap-
proach rather than a separate
activity. The Pharmacovigi-
lance Programme of India was
expanded to cover biologics
and biosimilars as well, allow-
ing safety information from this
sensitive area to be reported as
it emerges in real-world use. At
the same time, prescribing
practices are being shaped
through medical education ini-
tiatives, many of which are sup-
ported by the Department of
Biotechnology and professional
associations. Together, these
efforts are gradually moving
practice away from cautious
hesitation toward informed
and evidence-based use, help-
ing align scientific oversight
with public confidence.

Biosimilars are hard to regu-
late because they are not sim-
ple copies. Unlike chemical
drugs, biologics depend heavily
on how they are made. Even
small changes in cell sources or
manufacturing steps can

change the final product, which
is why extensive testing cannot
be avoided. For manufacturers,
the real challenge is handling
this complexity without driving
up costs.

Global standardisation and
regulatory harmonisation of
biogenerics is a continuous
process. Evolving approval
pathways and data require-
ments limits acceptance. The
cost of therapy must balance
affordability for patients and
sustainability for producers
to achieve consistent clinical
assurance and scientific
progress. Addressing these
challenges will determine how
fully biosimilars can deliver on
their promise of equitable,
high-quality healthcare.

The evolution of biogenerics
is a turning point in modern
medicine, as it introduced af-
fordability via innovation, as
the global health community
recognises biosimilars as es-
sential to sustainable health-
care systems.

Having established one of
the earliest and most struc-
tured frameworks for biosimi-
lars, India has shown that the
nation can lead not only in
manufacturing but also in regu-
latory and scientific maturity.
Its experience offers lessons in
positioning evidence-based
regulation with industrial ca-
pacity and access-driven health
priorities.

As biologic therapies be-
come life-saving and critical in
disease management, the role
of biogenerics becomes impor-
tant. India’s journey made the
world understand that the fu-
ture of healthcare equity lies
not only in discovering new
cures but also in ensuring that
proven therapies reach those
who need them the most.
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PATENT

EXPIRIES AHEAD

IS INDIAPHARMAINC
READY?

Beyond the semaglutide momentum, a
larger wave of patent expiriesis set to
unfold between 2026 and 2032. For
Indian pharma, the opportunity is
significant, but so are the risks. Experts
weigh in on what it will take to succeed
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Patent cliff to drive next phase of growth for Indian pharma industry

he global pharmaceutical in-
I dustry is entering a decisive
phase, with an estimated
$200+ billion worth of blockbuster
drugs expected to lose exclusivity be-
tween 2026 and 2032. While semaglu-
tide has drawn immediate attention,
it is only one part of a much larger
structural shift that spans oncology,
cardiovascular disease, immunology,
and specialty biologics.

For Indian pharmaceutical compa-
nies, this is not a cyclical opportunity.
It is a strategic inflection point. India’s
strength has traditionally been an-
chored in its ability to deliver high-
quality, affordable generics at scale.
Over the past two decades, this capa-
bility has evolved significantly. Today,
Indian companies are not only vol-
ume-driven manufacturers but in-
creasingly complex product develop-
ers with growing expertise in
injectables, biosimilars, and regulated
market compliance.

The upcoming patent expiries of
molecules such as pembrolizumab,
apixaban, nivolumab, and daratu-

mumab signal a clear shift towards
high-value, specialty-led opportuni-
ties. Unlike traditional small-molecule
generics, these segments demand
deeper scientific capability, robust
clinical understanding, and strong
regulatory execution. Companies that
can invest ahead of the curve in these
areas will be best positioned to cap-
ture disproportionate value.

SHEETAL
ARORA

CEO & Promoter, Mankind
Pharma

Equally important is the export op-
portunity. As healthcare systems
globally face cost pressures, the role
of Indian pharma in expanding access
to affordable therapies will become
even more critical. India already sup-
plies a significant share of the world’s
generics, and the next phase of
growth will be defined by its ability to
move up the value chain into complex

and specialty products.

At the same time, the domestic
market presents a parallel opportu-
nity. As seen with semaglutide, patent
expiry can unlock access in therapy
areas where affordability has histori-
cally limited adoption. This is partic-
ularly relevant in chronic diseases
such as diabetes, cardiovascular dis-
orders, and cancer, where treatment
gaps remain substantial.

However, realising this opportunity
will require a balanced approach.
Scale must be matched with quality.
Speed must be aligned with compli-
ance. And commercial ambition must
remain grounded in patient-centric-
ity.

As highlighted earlier, affordabil-
ity, accessibility, and availability re-
main the three defining levers of im-
pact in India’s healthcare journey .
The patent cliff will test how effec-
tively the industry can operationalise
these principles across both domestic
and global markets.

The opportunity is significant, but
it will favour those who are prepared.

US patent cliff (2026-2032) likely to disrupt pharma market

he value at risk is substantial.
I According to GlobalData’s
Pharma Intelligence Center,
the cumulative sales risk from block-
buster drugs losing patent protection
between 2026 and 2032 is estimated
to exceed US$200 billion in the US. A
total of 33 blockbuster biologics and
28 blockbuster small molecule drugs
are expected to lose patent protection
during this period. The opportunities
arising from the expiration of block-
buster biologic drugs are projected to
exceed US$137 billion, while those
from small molecule blockbuster
drugs are expected to surpass US$63
billion.

Some of the leading biologics set to
expire include Dupixent, Keytruda,
Wegovy, and Opdivo. Similarly, no-
table small molecule drugs include
Kisqali, Jakafi, Erleada, and Eliquis.
Indian firms, such as Biocon Biolog-
ics, are developing biosimilars for Op-
divo, Keytruda, Herceptin, and others.
Zydus Lifesciences has secured rights
for a Keytruda biosimilar with the aim
of commercialising it in the US and
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Canada.

Major US payers and formulary
systems are becoming increasingly
receptive to biosimilars and generics,
particularly for expensive biologics
and oncology drugs, especially as
drug prices and healthcare costs
come under scrutiny.

The US patent cliff between 2026
and 2032 is likely to significantly dis-

PRASHANT
KHADAYATE

Director - Lifesciences
Consulting & Research,
GlobalData

rupt the pharmaceutical market. For
Indian pharmaceutical companies,
this represents a generational oppor-
tunity to make substantial inroads—
from generics and complex generics
to biosimilars, particularly in oncol-
ogy and immunology—if they can
meet the necessary quality, regula-
tory, and commercial benchmarks.
While the groundwork is being estab-

lished, the speed, scale, and strategic
focus will determine how much of this
opportunity India can capture.

Historically, Indian companies
have dominated the generics market
in the US due to their strong capabili-
ties in small molecule chemistry,
process development, and cost-effi-
cient manufacturing.

However, their presence in the
biosimilars market is relatively lim-
ited, with Biocon being a major player
from India in the US. The limited
presence in the biosimilars space can
be attributed to the need for advanced
manufacturing capabilities, clinical
comparability trials, and significant
capital investment for the develop-
ment and manufacturing of
biosimilars.

Given the sales risk associated
with blockbuster biologics and small
molecules between 2026 and 2032,
biosimilars present a greater oppor-
tunity compared to generics. There-
fore, it is crucial for Indian companies
to enhance their market position
within the biosimilars market as well.




The upcoming patent cliff is not merely a volume opportunity it
represents a strategic inflection point

r-|-1he wave of patent expiries ex-
pected between 2026 and 2032
represents one of the most sig-
nificant opportunities for the global
generics industry. While much of the
current focus is on semaglutide and
the rapidly expanding GLP-1 market, a
broader set of blockbuster molecules
across oncology, immunology and dia-
betes are expected to lose exclusivity
over the next few years.

Drugs such as pembrolizumab,
apixaban and palbociclib are among
several high value therapies approach-
ing patent expiry. Collectively, these
therapies represent billions of dollars
in annual global sales, creating a large
opportunity for companies that pos-
sess scientific, manufacturing and reg-
ulatory capabilities.

Indian pharmaceutical companies
have built a strong reputation over the
past two decades as reliable suppliers
of high-quality generics to regulated
markets. However, the opportunity to-
day is more complex than in earlier
patent cycles. Pricing pressure in ma-
ture markets such as the United
States remains intense, with several
molecules experiencing rapid price

erosion following multiple generic
launches. In many segments of the
generics market, annual price erosion
in the range of 5-10 percent (many
times even significantly higher than
this range) has become common due
to heightened competition and buyer
consolidation.

As aresult, companies are increas-
ingly shifting toward complex gener-
ics and specialty formulations, where
entry barriers are higher and compe-

VIJAY
CHAWLA

Partner and Chief Operating
Officer — Consulting and
Head, Life Sciences, KPMG
India

tition is relatively limited. These in-
clude areas such as respiratory in-
halers, long-acting injectables, drug-
device combinations and ophthalmic
products.

Biosimilars are another important
growth area, particularly in therapeu-
tic segments such as oncology, im-
munology and diabetes. Biosimilars of
widely used biologics such as
trastuzumab, bevacizumab, insulin
glargine and adalimumab are expand-

ing access to advanced therapies while
also creating new growth avenues for
manufacturers with strong biologics
capabilities.

Strategic partnerships are also be-
coming an important part of the indus-
try’s evolution. Increasingly, compa-
nies are collaborating with global
biotechnology firms and research or-
ganisations to co-develop complex
therapies, accelerate regulatory ap-
provals and expand commercial reach
across markets.

At the same time, companies are di-
versifying geographically beyond tra-
ditional markets into Europe, Japan,
Latin America, Southeast Asia and the
Middle East, where demand for afford-
able specialty medicines and biosimi-
lars are growing.

Ultimately, the upcoming patent
cliff is not merely a volume opportu-
nity it represents a strategic inflection
point. Companies that combine scien-
tific capability, regulatory strength
and disciplined portfolio choices will
be best positioned to capture value
and strengthen India’s role as a global
leader in affordable and complex
medicines.

Thisis only the beginning of a much larger global patent-cliff cycle

s the patent expiry of semaglu-
Atide is almost there in India,

several Indian pharma firms
are preparing to introduce generic
versions, highlighting the sector’s
agility in responding to high-value
loss-of-exclusivity opportunities. How-
ever, this is only the beginning of a
much larger global patent-cliff cycle
expected in next 5-6 years, when nu-
merous blockbuster drugs across the
therapies are set to lose exclusivity. In-
dian pharmaceutical companies are
strongly positioned to capture a mean-
ingful share of this opportunity due to
their globally recognised generics
manufacturing base, cost-efficient
chemistry capabilities, and large num-
ber of USFDA-approved production
facilities. Over the past decade, the in-
dustry has also steadily strengthened

its R&D capabilities and regulatory
expertise, enabling faster filings and
quicker entry into regulated markets

MANISH
JAIN

Director,
Naprod Life Sciences

when patents expire.
Importantly, the next phase of the
patent cliff will increasingly favour

companies that can develop complex
generics and specialty formulations
rather than simple dosage forms.
Many upcoming opportunities lie in
areas such as sterile injectables, pep-
tides, inhalation products and biosim-
ilars, which require advanced manu-
facturing capabilities and strong
regulatory compliance. Indian pharma
companies have already begun invest-
ing heavily in these segments, building
expertise in complex dosage forms and
strengthening global supply chains to
serve both regulated and emerging
markets. As a result, the industry is
transitioning from a volume-driven
generics model to a more innovation-
led, technology-intensive generics
strategy, positioning it well to benefit
from the upcoming wave of global
patent expiries.
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India pharma poised to tap patent cliff with generics and
complex drug capabilities

positioned to capitalise on the upcom-

ing patent cliff through its strong
generics expertise, cost-efficient manu-
facturing, and expanding capabilities in
the manufacturing of complex formula-
tions of small molecules and biologics. As
several blockbuster therapies lose exclu-
sivity between 2026 and 2032, Indian
generics companies have a significant op-
portunity to play a larger role in enabling
faster, more affordable global access to
critical medicines.

Over the past two decades, India has
built one of the world’s most sophisticated
generics ecosystems, supported by a
large base of US FDA-approved manufac-
turing facilities, deep regulatory experi-
ence, and strong chemistry and process
development expertise. This foundation
allows Indian pharmaceutical companies
to rapidly develop high-quality generic
versions of small-molecule drugs once
patents expire, helping healthcare sys-
tems manage costs while expanding pa-

India’s pharmaceutical industry is well

tient access.

At the same time, the nature of drugs
approaching the patent cliff is evolving.
Many upcoming opportunities involve
complex formulations, highly potent
APIs, peptide-based therapies, and bio-
logics rather than traditional small mole-

STUART
NEEDLEMAN

Chief Commercial Officer &
Chief Patient Centricity
Officer, Piramal Pharma
Solutions

cules. Indian pharmaceutical companies
have increasingly invested in advanced
manufacturing technologies, high-po-
tency containment, and specialised devel-
opment capabilities to support these
more sophisticated therapies. These in-
vestments are positioning the industry to

move beyond traditional generics and
participate in higher-value segments of
the market.

Contract development and manufac-
turing organisations (CDMOs) will also
play a critical role in this landscape. As in-
novator and emerging biotech companies
seek to bring follow-on products and al-
ternative formulations to market quickly
and efficiently, experienced partners with
global regulatory track records become
essential.

By combining manufacturing scale
with growing innovation and technical ex-
pertise, well-established Indian CDMOs
such as Piramal Pharma Solutions can
support partners across the development
and commerecialisation lifecycle. From
complex API development and advanced
drug product manufacturing to spe-
cialised capabilities such as antibody-
drug conjugates and high-potency com-
pounds, these partnerships can help
accelerate the delivery of high-quality, af-
fordable medicines to patients worldwide.

Future opportunities in biologics and biosimilars will demand
significant investment

emaglutide’s patent expiry in In-
S dia in March 2026 has become

the immediate trigger for the
next wave of pharmaceutical develop-
ment activity, but the larger opportu-
nity goes well beyond semaglutide it-
self. Semaglutide is the molecule
behind Ozempic and Wegovy, and its
loss of exclusivity in markets like India
is only the beginning of a broader
patent-cliff cycle that will unfold across
small molecules, peptides, complex in-
jectables, device-led products and,
later, biologics.

India is well positioned to benefit
from this cycle because of its strong
manufacturing base, cost competitive-
ness and long experience with regula-
tory filings in the US, EU and ROW
markets. However, the opportunity to-
day is very different from the tradi-
tional generics cycle. Many of the up-
coming products involve complex
delivery systems, peptides, advanced
injectables or biologics, which require
deeper scientific capabilities and sig-
nificantly higher investment in devel-
opment and analytical infrastructure.
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In conventional small molecules,
companies with strong formulation ca-
pability, filing experience and cost disci-
pline can move quickly. For example,
molecules such as Eliquis (apixaban)
and Entresto represent important fu-
ture opportunities, although timelines
and market entry strategies can vary
due to litigation, exclusivity provisions
and regulatory pathways.

SAURABH
AGARWAL

Director at HAB Pharma

The next layer of opportunity lies in
more complex therapies. Products
such as semaglutide require peptide
chemistry expertise, formulation sta-
bility work, device strategy and strong
regulatory planning. Similarly, future
opportunities in biologics and biosimi-
lars will demand significant investment
in analytical characterisation, process
development and manufacturing infra-

structure.

At HAB Pharmaceuticals, we see
this patent-cliff cycle as a long-term ca-
pability-building opportunity rather
than a short-term launch cycle. We are
currently setting up a new R&D centre
in Vasai specifically focused on devel-
oping future off-patent molecules for
India, ROW and regulated markets in-
cluding Europe. Our development pro-
grams will focus on oral solids, complex
injectables, peptides and device-led
combination products, while we are
also building early capabilities in mon-
oclonal antibody development for the
future.

At the same time, some caution is
necessary. Every high-value molecule
that goes off patent tends to attract a
large number of entrants very quickly,
which can lead to intense competition
and margin compression. Therefore,
the companies that ultimately succeed
in this next phase will be those that
combine cost competitiveness with the
ability to develop complex products
and maintain high regulatory stan-
dards over the long term.
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Safeguarding the pharma excipients supply chain

Adding excipient details to QR codes of the top 300 drugs may not be a tough task. Butas CDSCO
plans to expand QR codes to cover other critical drug categories in phases, all segments of the
pharma value chain need to tighten their systems, analyses Viveka Roychowdhury

rom March 1 this year,
F the Quick Response

(QR) Codes or bar-
codes on the labels of the top
300 medicine brands in India
have to include “qualitative
details” of excipients used
during the making of these
products. This amendment
to the Sub-Rule 7 of Rule 96
of the Drugs Rules, 1945,
sometimes referred to the QR
code amendment, is part of
the larger regulatory reform
rolled out by the Central
Drugs Standard Control Or-
ganization (CDSCO) in De-
cember 2023, which resulted
in the revised Good Manufac-
turing Practice norms under
Schedule M.

Though the QR code
amendment might seem rou-
tine, it is anything but.

In a recent blog post, ti-
tled, Advanced excipients: In-
dia’s gate to high-value drug
formulation, Saransh Chaud-
hary, President - Global Criti-
cal Care,Venus Remedies and
CEOVenus Medicine Re-
search Centre (VMRC) ex-
plains the significance thus,
“For the first time, excipients
are moving from the back-
ground to the foreground of
regulatory scrutiny. Ingredi-
ents once treated as passive
“fillers” are now central to
how India will be judged on
transparency, safety and
quality. In that sense, excipi-
ents are no longer peripheral.
They are becoming one of the
levers that can shape India’s
future competitiveness in
complex formulations.”
(https://www.expresspharma.in
/advanced-excipients-indias-
gate-to-high-value-drug-formu-
lation/)

Looking at “regulation as a
catalyst, not a constraint”,
Chaudhary’s article points
out how the revised Schedule
M guidelines, together with
the broader quality frame-

requirements beyond the top 300 brands.
Future phases are expected to cover criti-
cal categories such as narcotic and psy-
chotropic substances (NDPS), vaccines,
anti-cancer drugs and anti-tubercular
medicines. Implementation will likely
occur in a phased manner through further
amendments or administrative orders

Dr Santosh Indraksha
Deputy Drugs Controller (India), CDSCO, DGHS, Ministry of
Health and Family Welfare, Government of India

For the first time, excipients are moving
from the background to the foreground
of regulatory scrutiny. Ingredients once
treated as passive “fillers” are now cen-
tral to how India will be judged on trans-
parency, safety and quality. In that
sense, excipients are no longer peripher-
al. They are becoming one of the levers
that can shape India’s future competi-
tiveness in complex formulations

Saransh Chaudhary
President — Global Critical Care, Venus Remedies and CEO,
Venus Medicine Research Centre (VMRC)

At present, there is no specific CDSCO or
Drugs Rules provision that itemises, in a
detailed matter, what precise ‘details of
excipients’ must be provided or encoded
for purposes of the QR Code Rule require-
ment. The amendment simply adds a
requirement to capture ‘qualitative details
of excipients, without further sub-cate-
gorisation. Such generalisation of require-
ments in labeling often results in wide
ambiguity as to the actual purpose for
which the requirement was intended

Ashishchandra Rao
Partner, Economic Laws Practice

work under ICH Q8, Q9, Q10
and Q12, are reshaping how
Indian manufacturers think
about quality by design. “The
new excipient labelling man-
date under Rule 96 adds an-
other layer of discipline. Re-
quiring the qualitative
disclosure of excipients on
the innermost container for
relevant products is more
than a labelling change. It im-
proves traceability, strength-
ens pharmacovigilance and
makes it easier for regulators,
prescribers and patients to
understand what goes into a
medicine. Over time, this can
help build trust in Indian
brands in both domestic and
export markets.”

The trigger for change
Excipients have proved un-
trustworthy in the recent
past. Cough syrups contain-
ing non-medical grade dieth-
ylene glycol (DEG) and ethyl-
ene glycol (EG) have been
linked to the deaths of more
than 140 children in India,
Gambia, and Uzbekistan. Last
year, DEG was linked to the
deaths of 22 children in Mad-
hya Pradesh.

Referencing these in-
stances, Rishi Agrawal, Co-
Founder and CEO, Team-
Lease RegTech opines that
repeated violations in India’s
pharma ecosystem are rooted
in predictable blind spots
rather than isolated miscon-
duct. He highlights weak raw
material governance, partic-
ularly in excipient procure-
ment, pointing out that
DEG/EG contamination
episodes have consistently
traced back to inadequate
supplier qualification and in-
sufficient incoming material
testing.

Clearly, the QR code
amendment aims to weed
out the use of unsafe excipi-
ents from underqualified
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REGULATIONS

suppliers. The resulting rep-
utational loss, threat to In-
dia’s image as the “pharmacy
of the world”, and negative
impact on pharma exports,
has also triggered questions
in Parliament, putting pres-
sure on regulators to crack
down and institute reform.

As Ashishchandra Rao,
Partner, Economic Laws
Practice recalls, “The govern-
ment in answering questions
in Rajya Sabha Unstarred
Question No. 293 (02 Decem-
ber 2025) and Lok Sabha Un-
starred Question No. 293 (13
February 2026) mentioned
that the QR Code Rule is a
regulatory and enforcement
measure after the deaths
caused due to cough syrup
counterfeits.”

Emphasizing the rationale,
Rao says, “The main aim for
including details of excipients
within QR codes/barcodes is
patient safety. Adverse reac-
tions can arise from excipi-
ents such as parabens, dyes,
or lactose, rather than the ac-
tive drug. Hence, the 2025
amendment requires QR
Codes on Schedule H2 drugs
to include qualitative excipi-
ent details, enabling users to
access this information as full
lists cannot fit on small pack-
ages.”

Other obvious goals are in-
creased transparency and
pharmacovigilance. Rao
points out, “The QR Code re-
duces information gaps about
drug formulations. It is also
easier for regulators to find
batches if there is a safety is-
sue when they record excipi-
ent details at the pack level.
This lets them do more fo-
cused investigations or re-
calls. The requirement also
builds on India's existing QR-
based track and trace system
for the top 300 brands, which
is meant to make the supply
chain more visible and curb
the counterfeit drugs men-
ace.”

Policy in practice
How prepared are pharma
companies to implement this
new mandate, given that they
have had six months to com-
ply?

Dr Ravleen Singh Khurana,
Secretary, IPEC India and

Vi05] EXPRESS PHARMA

April 2026

Rishi Agrawal

ensuring that this

Repeated violations in India’s
pharmaceutical ecosystem are rooted
in predictable blind spots rather than
isolated misconduct. The first is weak
raw material governance, particularly
in excipient procurement. DEG/EG
contamination episodes have
consistently traced back to
inadequate supplier qualification and
insufficient incoming material testing

Co-Founder and CEO, TeamLease RegTech

From a policy standpoint, enabling QR
codes to link to centralised digital
repositories and issuing clear guidance
on qualitative disclosure will further
strengthen this initiative while reduc-
ing compliance burden. Overall, this is
a progressive move that elevates
India's pharmaceutical quality stan-
dards globally. As both Secretary of
IPEC India and CEO of Nitika Pharma, |
believe close collaboration between
regulators and industry will be key to

initiative delivers real value for patient
safety, supply chain transparency and
global competitiveness

Dr Ravleen Singh Khurana
Secretary, IPEC India and CEO, Nitika Pharma

CEO, Nitika Pharma ap-
plauds the policy saying, “The
amendment to Rule 96(7), ef-
fective March 1, 2026, is a sig-
nificant and timely step to-
ward strengthening
transparency and patient
safety in India’s pharmaceuti-
cal sector. While the mandate
is directed at finished dosage
manufacturers, excipient
manufacturers are central to
making this initiative mean-
ingful and implementable. We
are already seeing our cus-
tomers — pharma companies,
CDMOs and bulk drug manu-
facturers — seeking greater
traceability, standardised ex-
cipient identification and
more structured technical

documentation. At Nitika
Pharma, we have proactively
begun aligning our systems to
support this shift, as we be-
lieve excipients are not just
inactive ingredients but crit-
ical contributors to drug
quality and performance.”

He however cautions that im-
plementation will require care-
ful calibration. “Challenges
such as non-standardised ex-
cipient nomenclature, complex
multi-excipient formulations,
and digital readiness — partic-
ularly among smaller manufac-
turers — need practical regu-
latory guidance. A phased
rollout and harmonised nam-
ing framework would signifi-
cantly ease adoption across

the industry,” is his recommen-
dation. Looking ahead, Dr
Khurana says, “From a policy
standpoint, enabling QR codes
to link to centralised digital
repositories and issuing clear
guidance on qualitative disclo-
sure will further strengthen
this initiative while reducing
compliance burden. Overall,
this is a progressive move that
elevates India's pharmaceuti-
cal quality standards globally.
As both Secretary of IPEC In-
dia and CEO of Nitika Pharma,
I believe close collaboration be-
tween regulators and industry
will be key to ensuring that this
initiative delivers real value for
patient safety, supply chain
transparency and global com-

petitiveness.”

An industry expert from
Merck points out, “The March
1, 2026 Gazette Notification
under Rule 96(7) of the Drugs
& Cosmetics Rules, 1945 re-
quires manufacturers of spec-
ified Schedule H2 finished
drug formulations (as listed
by CDSCO) to include qualita-
tive details of excipients in the
QR code or barcode on the
product label (primary pack-
aging, or secondary packaging
where space is limited). In
practice, implementation of
this labelling requirement sits
with the manufacturers of the
relevant finished formula-
tions; excipient suppliers are
not required to add QR or bar-
code information under this
mandate. Excipient suppliers
can support pharmaceutical
manufacturers by ensuring
excipient quality through rig-
orous testing, consistent man-
ufacturing processes, and ad-
herence to international
pharmacopeial standards, and
by providing documentation
that supports transparency
and traceability across the
supply chain.”

One segment of India’s
pharma brands might find it
easier to comply. As Rao
analyses, “The top 300 Indian
drug brands under Schedule
H2 (top 300 brands) of the
Drugs Rules, 1945, (Drugs
Rules) were already required
to print bar codes and QR
codes on their labels carrying
eight core data points such as
product and manufacturer
identifiers, batch number and
expiry date, under Rule 96 (7)
of the Drugs Rules since 2023
(QR Code Rule). A new cod-
ing obligation is not created
under the Drugs (Second
Amendment) Rules, 2025,
rather it extends this existing
framework by requiring man-
ufacturers of Schedule H2
formulations to also encode
the qualitative details of ex-
cipients used in each product.
Hence the further obligation
is with respect to the data
and not the hardware.”

To comply with these
rules, Rao says most pharma
companies have preferred to
print a dynamic QR code i.e.,
a link to a webpage on the
packaging as opposed to a
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static QR code. This does not
add any additional costs for
pharma companies already
complying with the QR Code
Rule as the details of the ex-
cipients can be updated on the
webpage link and the printed
QR code need not be changed.
According to him, with re-
gards to printing the QR Code
itself, bigger domestic and
multinational manufacturers
are better able to comply with
the QR Code Rule.

A widening regulatory
divide?

Given that regulatory over-
sight is set to increase, will
such amendments widen the
divide between larger pharma
companies which already
comply with the previous
mandate for the top 300
brands, while pharma
MSMEs struggle to comply?

For instance, Rao draws
attention to a further Notifi-
cation G.S.R. 173(E) dated
March 9, 2026, Draft Rules
published by the Ministry of
Health and Family Welfare
(Department of Health and
Family Welfare) for the pro-
posed amendment of the
Drugs and Cosmetics Rules,
1945 whereby in Rule 74 of the
Drug Rules, sub rule g(i) to
g(vii) are to be inserted. As
per the proposed amend-
ment, manufacturers are to
now notify the licensing au-
thority in writing of any
changes in the manufacturing
process, ‘excipients’, packag-
ing, shelf life, specifications,
testing or documentation.

He explains that this is an
additional safeguard pro-
posed to be added as dynamic
/ webpage-based QR Codes
can be updated unilaterally
and very easily, leaving
changes only at the level of
the webpage and would effec-
tively move excipient control
‘off-label’ and outside the reg-
ulated approval/variation sys-
tem.

TeamLease RegTech’s
Agrawal opines that India’s
pharma regulation is moving
towards enforcement-led con-
trol owing to the risk to life,
triggered by repeated incidents
of contamination with DEG/EG
which hampered India’s credi-
bility as a global supplier.

r Santosh Indraksha, Deputy Drugs Controller (India), CDSCO, DGHS, Ministry of Health and Family Welfare, Government of India,

traces the origin of the amendment to a patient complaint. A patient reported allergic reactions caused by certain excipients—
specifically parabens such as methylparaben and propylparaben, which are commonly used preservatives in pharma formulations.
The concern extended beyond parabens to other excipients that may cause hypersensitivity or allergic reactions.

Dr Indraksha elaborates that patient groups advocated for greater transparency in drug composition, including listing excipients
on packaging—even at the level of individual strips or blister packs. The goal was to empower patients to make informed choices,
consult physicians for alternatives, or request substitute medicines from pharmacists if they are sensitive to certain ingredients.

This concern was formally discussed during the 61st Drug Consultative Committee (DCC) meeting held on June 1,2023.The DCC,
a statutory body under the Drugs and Cosmetics Act, deliberates on issues related to uniform implementation of drug regulations

across states.

The committee deliberated that details of excipients should be in the package insert of medicines. However, presently there is no
provision which makes it mandatory for the manufacturer to provide package inserts along with the drugs manufactured/marked in
the country. The criteria to mandate mentioning the details of excipients on the drugs formulations have to be evaluated at length for
its implementation. Considering the overall perspective, the DCC recommended issuing an advisory for mentioning the details of
excipients on drug formulations by various means/modalities on a voluntary basis.

Dr Indraksha recalls that in the subsequent 62nd DCC meeting held on September 26,2023, while reviewing the action taken
report of 61st DCC for agenda no. 8, DCC recommended that mentioning all the excipients on the product label is a practical challenge
and also there is no mandatory requirement. DCC deliberated and suggested capturing this information through the QR code or by
capturing this information in a package insert. DCC recommended that GSR 823 (E) dated 17.11.2022 may be amended for capturing
the requisite information in the QR code at least for top 300 brands initially.

The proposal was also subsequently deliberated by the Drugs Technical Advisory Board (DTAB), the apex advisory body for drug
regulation, inits 90th meeting held on January 25, 2024. The DTAB opined that it is difficult to include the details of all the excipients
on every strip of medicine. Further, the Board also suggested preparing a list of excipients causing hypersensitivity which may be
considered for mention on the label. However, DTAB agreed to the proposed amendment with respect to capturing the requisite
information in QR code for top 300 brands.

Accordingly, the Ministry of Health and Family Welfare published draft amendments in Sub-Rule 7 of the Rule-96 of the Drugs
Rules, 1945 vide GSR 391 (E) dated July 12,2024 inviting the objections/suggestions from the stakeholders. After due consideration
of the objections/suggestions, the Ministry published final notification vide GSR 554 (E) dated August 18, 2025, thereby amending
the Schedule H2 and making it mandatory to include the “Qualitative details of excipients” in the QR code on the label of top 300
brands. These Rules were made effective from March 1,2026.

Dr Indraksha clarified that, at present, the requirement applies only to the top 300 brands already mandated to carry QR codes.
Similar amendments were also made vide GSR 20 (E) dated January 18,2022, effective from January 1, 2023 which requires that
labels of Active Pharmaceutical Ingredients (APIs) shall bear QR code with requisite information as per Sub-Rule 5 of Rule 96 of the

Drugs Rules, 1945.

He also points out that
quality failures escalate be-
cause regulatory information
and operational response are
disconnected. He advocates
the use of digital compliance
infrastructure to bridge that
gap by converting regulatory
change into executable work-
flows. He suggests that a
structured compliance plat-
form integrated with notifica-
tions from the CDSCO and
state regulators can trigger
automated alerts for banned
formulations, labelling
changes, or revised Schedule
M requirements. At the manu-
facturing level, digital track-
ing of excipient sourcing, ven-
dor qualification and
batch-level testing can create
real-time exception reporting,

reducing dependency on
post-facto audits.

Industry feedback

As per ELP’s Rao, “Industry
representatives have mostly
agreed that starting with the
top 300 brands was a good
initiative. The popular opin-
ion is that even if QR printing
is a big ‘change control’ in
manufacturing processes, it is
a way to build the ecosystem
before expanding to other ar-
eas of industry.”

Calling the excipient
amendment “a data gover-
nance exercise” for manufac-
turers that have already in-
vested in serialisation, QR
printing, and integrated pack-
aging/IT systems to meet
both export requirements

and the existing Schedule H2
mandate, Rao states that de-
spite official statistics not be-
ing available at the moment, a
reasonable inference can be
drawn from how these com-
panies have handled earlier
QR Code Rule compliance.
Rao opines that companies
that depend on contract man-
ufacturing are less prepared
for the QR Code Rule, recall-
ing that when the top 300
brands rule was introduced,
industry commentary noted
that small and mid-sized
firms would face financial and
operational challenges to im-
plement the QR Code Rule.
The cost of 2D printers, vision
systems, and integrating
code-generation  software
with basic ERPs can be signif-

icant and may also slow pro-
duction lines.

Overall, Rao believes that
the sector had a head start on
infrastructure but not full
compliance. Since 2023, it ap-
pears that the top 300 brands
have complied with the QR
Code requirements. The ex-
cipient requirement only adds
to the information in those
codes starting on August 18,
2025, and companies had until
March1 this year to comply.

However, Rao points out,
“CDSCO hasn't made clear
adoption data available,
which makes it hard to figure
out how well everyone is fol-
lowing the rules. Often times,
bigger manufacturers are
equipped for the implementa-
tion, but smaller companies
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and brands have trouble with
the same.”

Ambiguity in the
amendment

The QR code amendment also
needs more clarifications.
Sounding a cautionary note,
Rao points out, “At present,
there is no specific CDSCO or
Drugs Rules provision that
itemizes, in a detailed matter,
what precise ‘details of excip-
ients’ must be provided or en-
coded for purposes of the QR
Code Rule requirement. The
amendment simply adds a re-
quirement to capture ‘quali-
tative details of excipients’,
without further sub-catego-
rization. Such generalisation
of requirements in labeling
often results in wide ambigu-
ity as to the actual purpose
for which the requirement
was intended.”

From a legal and regula-
tory perspective, Rao posits
that the most reasonable
reading is that at a minimum,
excipient-related information
that is functionally analogous
to the data fields already pre-
scribed in Rule 96 (7) for the
finished formulation i.e.,
clear identification of the ex-
cipient substances used
(names/identifiers), sufficient
to allow traceability and phar-
macovigilance, but not ex-
tending to disclosure of pro-
prietary know-how.

A question mark over

QR codes

The irony is that counterfeit-
ers have already found ways
to subvert QR code based sys-
tems. Rao highlights that QR
Code technology may not ef-
fectively prevent counterfeit
medicines and may even cre-
ate a false sense of authentic-
ity. He points out that coun-
terfeiters have been able to
replicate medicine packaging
including the QR Code so pre-
cisely that scanning the code
on fake products can still re-
turn a message confirming
the pack as genuine.

Giving an example, Rao
cites one documented case in-
volving counterfeit versions
of an anti-epileptic drug,
where each fake blister pack
carried a different active QR
Code with a unique serial
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number, meaning that scans
did not reveal duplication and
instead validated the counter-
feit product as authentic.

As he explains, “This sug-
gests that QR Codes, which
are relatively easy to repli-
cate or compromise through
digital theft of serial-number
banks, can be manipulated by
sophisticated counterfeiters.
As a result, the system may
fail to detect fake medicines
while misleading consumers
and regulators into believing
that a counterfeit product is
legitimate, thereby under-
mining the very objective of
the policy.”

Giving the CDSCO’s per-
spective on this front, Dr In-
draksha acknowledges the
importance of establishing a
robust “parent-child” trace-
ability system, where each
unit can be tracked back to its
origin. However, efforts made
to implement such systems—
led not only by regulators but
also by the Directorate Gen-
eral of Foreign Trade
(DGFT)—have faced resist-
ance. He points out that in-
dustry reluctance, particu-
larly among MSMEs, is
attributed to the costs and
complexity of adopting ad-
vanced traceability technolo-
gies. As a result, earlier re-
quirements for such systems
were withdrawn in 2025 by
DGFT.

Policy recommendations
to safeguard the
pharma excipients
supply chain
While regulatory reform sig-
nals intent, will intent trans-
late into monitoring and en-
forcement? As Agrawal
stresses, “Regulatory capac-
ity must expand in proportion
to industry scale. Oversight of
excipient sourcing, testing
and certification cannot rely
on limited laboratory infra-
structure or inspection band-
width. India requires a
stronger network of accred-
ited testing laboratories,
trained inspectors and digital
monitoring systems capable
of tracking high-risk inputs
such as solvents and glycerin
derivatives across the supply
chain.”

Secondly, pointing out that

regulatory certainty is critical
for manufacturers and suppli-
ers, he recommends that clear
and stable standards for ex-
cipient quality, supplier qualifi-
cation and batch-level testing
should be uniformly enforced
across states. Predictable reg-
ulatory guidance reduces am-
biguity for manufacturers
while ensuring that compli-
ance investments are directed
towards well-defined quality
benchmarks rather than shift-
ing enforcement priorities.
Thirdly, excipient supply
chains require structured
traceability and verification
mechanisms. Agrawal men-
tions that mandatory supplier
qualification protocols, au-
thenticated certificates of
analysis and digital batch
traceability should become
standard practice for high-
risk excipients. Integrating
manufacturers, accredited
laboratories and regulators
through interoperable digital
systems can enable real-time
reporting of test results and
quality deviations, signifi-
cantly reducing the risk of
contaminated inputs entering
pharmaceutical production.
Agrawal’s final recommen-
dation is that encouraging do-
mestic manufacturing of
high-risk excipients, building
strategic supplier networks
and creating risk-based im-
port monitoring systems can
reduce dependence on
opaque global supply chains.

Expanding the
regulatory net
Dr Indraksha confirms that
there are plans to expand QR
code requirements beyond
the top 300 brands. Proposals
have already been discussed
and approved in principle by
both the DCC and DTAB. Fu-
ture phases are expected to
cover critical categories such
as narcotic and psychotropic
substances (NDPS), vaccines,
anti-cancer drugs and anti-
tubercular medicines. “Imple-
mentation will likely occur in a
phased manner through fur-
ther amendments or adminis-
trative orders,” says Dr In-
draksha.

Choosing to see a silver
lining in the higher regulatory
compliance, Venus Remedies’

Chaudhary believes, “India
stands at a crossroads where
excipient innovation can
meaningfully reshape its po-
sition in the global pharma
value chain. Moving from
commodity-grade materials
to engineered, functional ex-
cipients is not just a scientific
upgrade; it is a strategic one.
It underpins manufacturing
modernisation, strengthens
regulatory credibility and
opens new export avenues.”

He points out that over the
next decade, as continuous
manufacturing becomes more
common and biologics gain a
larger share of pipelines, ex-
cipients will only grow in im-
portance. To realise this op-
portunity, large companies,
smaller manufacturers and
early-stage innovators will
need to work in the same di-
rection: towards advanced
materials, data-informed for-
mulation design and align-
ment with international qual-
ity expectations.

Signing off on a positive
note, Chaudhary predicts
that if India can combine reg-
ulatory reform, scientific
capability and purposeful
investment, advanced excipi-
ents may well become one of
its most important advan-
tages in the next phase of
pharmaceutical growth.

When the familiar is no
longer safe

Perhaps the additional stress
on the quality and provenance
of pharma excipients will pre-
pare the sector to deal with
novel excipients, especially
those used in biologics. In a
LinkedIn blogpost, titled,
Grassroots and GRAS: Re-
thinking Safety, Conscious-
ness, and Responsibility in the
Age of Novel Excipients, regu-
latory consultant Dr Ajaz Hus-
sain reminds us that in phar-
maceutical science, a
mundane ingredient can carry
the heaviest consequences.
(https://www.linkedin.com/pulse
/grassroots-gras-rethinking-
safety-consciousness-age-hus-
sain-ph-d--fcoae/)

Dr Hussain, a former
Deputy Director Office of
Pharmaceutical Science,
CDER, US FDA (January
1995 - October 2005) who now

describes himself as an
Advisor in Regulatory Drift,
Technocratic Tensions & His-
torical Collapse, reminds us
that the acronym GRAS, or
Generally Recognized As
Safe, grants substances ex-
emption from FDA premarket
approval if a consensus of
qualified experts deems them
safe for their intended use. As
he terms it, “GRAS repre-
sents a legacy shortcut—a
permission slip based on fa-
miliarity rather than fresh
scrutiny.”

He goes on to ask: “What
happens when familiarity
fades? What if the "generally
recognized" consensus is in-
herited, not earned? This be-
comes more than a regulatory
question when novel excipi-
ents—like ionizable lipids
used in lipid nanoparticle
(LNP) formulations for
mRNA vaccines—enter the
scene. Unlike traditional food
or drug excipients, these syn-
thetic lipids lack the GRAS
pedigree.”

Perhaps the way forward
is Dr Hussain’s parting ad-
vice, on a philosophical note,
“As excipients move from the
margins to the center of phar-
maceutical innovation, so
must our collective con-
sciousness. In time, what we
once called "inactive" may be
recognised as the functional
ingredient, not just in our for-
mulations but also in our
frameworks for moving closer
to the truth, trust, and trans-
formation. If we aspire to
transform our technologies
and ourselves, then the path
forward is not to dismiss
dissent, but to evolve our
capacity to hear critically,
compassionately, and coura-
geously.”

As India’s pharma sector
gears up for higher regula-
tory scrutiny, all segments
need to move in sync. Each
segment is a link, small or
large, in the life sciences
value chain. A chain is only as
strong as its weakest link. Ex-
cipient makers, pharma com-
panies and regulators will
have to work together to
shore up this weak link.

viveka.r@expressindia.com
viveka.roy3@gmail.com
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2026 amendments to NDCT Rules: Foreword to
India’s biosimilars story or a step too short?

Kosturi Ghosh, Partner,and Ajeya B G, Sr Associate, inthe Corporate practice at Trilegal, assess India’s
2026 NDCT amendments as a timely push for biosimilars, but not enough on their own. The article
highlights that stronger policy clarity and ecosystem support will be critical to truly unlock growth

It has almost become impossi-
ble to have a conversation on
India's development today
without simultaneously dis-
cussing alarming statistics on
chronic  health diseases,
lifestyle disorders and environ-
mental concerns. The Eco-
nomic Survey of India 2026
was testament to this fact when
it noted the concerns of rising
lifestyle diseases, rising burden
of cancers, increasing antibi-
otic resistance, and falling gen-
eral immunity levels have exac-
erbated as a consequence of
nutritional deficiencies. Non-
communicable diseases like
cardiovascular diseases, can-
cers and diabetes account for
57 per cent of deaths in India
today.”

The Finance Minister
launched a 1000 crore Bio-
pharma Shakti plan with the
objective of shaping India into
a biologics and biosimilars hub
and attempting to make India
leapfrog from being a mere
generics player. While the am-
bition is both timely and neces-
sary, its realisation will depend
on sustained policy support
and ecosystem readiness.

The first step is to under-
stand what biologics, generics
and biosimilars mean. A ‘bio-
logic’ is a medicine that con-
tains an active substance from a
biological source, such as living
cells or organisms (like vac-
cines, insulin, etc.). Biologics
are complex, large-molecule
drugs that are used to treat
various conditions, including
autoimmune diseases, cancers
and more. While the pharma
industry is notoriously opaque
to reveal actual development
costs, some estimates put costs
of development for a biologic at
anywhere between $800 mil-
lion and $2.6 billion.

Generics are exact, small-

Kosturi Ghosh

molecule chemical copies of
brand-name drugs, while
biosimilars are large, complex,
and highly similar—but not
identical—products derived
from living organisms. Because
biologics are made with sub-

stances from a biological
source, they are inherently
more variable and complex
than their small-molecule
counterparts. This complexity
makes it impossible to produce
an exact copy of a biologic,

which is where biosimilars
come in. A biosimilar is de-
signed to be highly similar to an
already approved biologic,
known as the reference prod-
uct, with no significant clinical
differences in terms of safety
and effectiveness. Thus, clearly,
developing a biosimilar is not
the same as developing a
generic. Biosimilar develop-
ment is estimated to cost be-
tween $100 million and $250
million® and to take 8-10 years.

The drug development
process is also quite different
for a biosimilar as compared to
a biologic (or any other drug,
for that matter). As a biosimi-
lar relies on similarity with the
reference biologic, preliminary
analytical studies with access
to the reference biologic is the
first step in any study.

This is where the 2026
amendments to the New Drugs
and Clinical Trials Rules, 2019
(the 2026 amendments) come
into the picture. In India, unlike
the US and many other juris-
dictions, regulatory approval
was previously required for
manufacturing a new drug, in-
vestigational (i.e., not autho-
rised to be marketed in any
country) or otherwise, for non-
clinical testing purposes as
well. The 2026 amendments re-
move this requirement, and
now new drugs may be manu-
factured for ‘analytical and
non-clinical testing purposes’
with only a prior intimation to
the CDSCO. This move cer-
tainly benefits biosimilar manu-
facturers as it removes the first
obstacle in the road to develop-
ing a feasible and marketable
biosimilar. While the Bio-
pharma shakti plan proposes to
“build the ecosystem for do-
mestic production of biologics
and biosimilars”, it is key to
note that this relaxation does

not extend to, inter alia, cyto-
toxics and biologics with live
microorganisms. Neither term
has a definition under law;
while they may have widely ac-
cepted meanings within the in-
dustry. Further clarity around
these exceptions could help re-
duce interpretational ambigu-
ity and enhance ease of imple-
mentation. Over time, a
calibrated move towards a
more trust-based regulatory
approach  could further
streamline innovation, along-
side strong enforcement of
manufacturing standards

The 2026 amendments are
certainly welcome, especially
the reduced approval timelines.
The window within the author-
ities have to either approve or
respond to an application (in-
cluding applications for manu-
facturing new drugs for BA/BE
studies, clinical trials, etc.) has
been halved from 90 days to 45
days. These changes indicate
the government’s push towards
early-stage research, faster
‘lab-to-market’ times and en-
abling Indian pharma compa-
nies to compete in global mar-
kets for biologics and
biosimilars.

That said, there remains an
opportunity  to further
strengthen the framework. For
instance, the Biologics Price
Competition and Innovation
Act inthe US (the primary leg-
islation regulating biosimilars)
provides for a ‘patent dance’.
The law facilitates a discussion
between the biosimilar manu-
facturer and original innovator
on potential infringement
claims that the innovator be-
lieves it would be entitled to
make and an agreement be-
tween them on what claims
would be litigated first.®

While the Delhi High Court
did recently shut down®Roche’s
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fishing expedition against Zydus
in a Pertuzumab patent dispute,
incorporating a structured
mechanism for early-stage
patent alignment could help im-
prove predictability and reduce
the time and cost associated
with dispute resolution. This
may prove to be useful even
where drugs are hitting their
supposed patent ‘cliffs’- these
should be seen more as gradual
slopes, as companies like Merck
& Co typically build ‘patent’ wall
of protection around their prod-
ucts, and it may take years be-
fore biosimilar manufacturers
can get around to process
patents that underly the princi-
pal product patent. Keytruda
(or Pembrolizumab), for exam-
ple, is Merck & Co’s, and quite
possibly the world’s, best-selling

drug which has significantly
boosted overall survival rates
across different types of can-
cer®, and more materially (for
this discussion), costs 7994 per
cent of India’s average monthly
income®. Keytruda is backed by
129 patent applications, of which
only 26 per cent are product
patents, and the principal prod-
uct patents are expiring in 2028
in many jurisdictions, including
India®. Of the remaining
process patents, the expiration
date for many run well into the
2030s. And it’s not just
Keytruda;  Perjeta  (per-
tuzumab), Blincyto (blinatu-
momab), Ocrevus (ocre-
lizumab), Ozempic
(semaglutide) and many other
blockbuster drugs are hitting
their patent cliffs before 2030.

Surprisingly, however, an
IQVIA Institute report from
2025® acutely identified a
‘biosimilar void’; of the 118 bio-
logics expected to lose patent
protection by 2034, only 12 mol-
ecules had biosimilars in devel-
opment as of June 2024. While
this may seem like an opportu-
nity to Indian pharma ex-
porters, it also highlights the
difficulties in developing and
marketing biosimilars. While
India’s pharma industry is well-
placed to offer competition
with its technical capabilities
and good manufacturing prac-
tices, the very complex nature
of biosimilars makes this a
tough challenge. This is where
government policy could have
a real impact. For example,
post-approval change

processes in India can be
slower and less predictable
than they are in the time-bound
EMA models, discouraging
cost-saving improvements.

The 2026 amendments do
provide a push that India’s
biosimilar industry was looking
for at this time, but they might
just be a step too short.
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Unused pharma alcohol: From waste to resource

Milind Sathe, VP IP-Tech and Scientific Affairs, Themis Medicare reviews enactments governing
alcohol in pharma and allied industries that may help unlock efficiencies and reduce pressure on
India’s petroleum import bill

lobal oil prices surged by
pproximately 50 per
cent since the US-Iran

conflict began on February 28,
2026. This disruption has led to
widespread fuel price hikes, with
some regions experiencing
spikes in petrol and diesel costs
of up to 30 per cent to 68 per
cent. Petroleum imports consis-
tently account for around 25 per
cent-30 per cent of India's total
import bill, making it the largest
import expenditure. By the end
of the financial year 2024-25, In-
dia imported roughly 243 million
metric tons of crude oil, with the
total import bill exceeding $137
billion.

India has seen substantial
liquor seizures annually, prima-
rily in dry states like Bihar and
Gujarat.

Consolidated nationwide fig-
ures of liquor destroyed or un-
used pharmaceutical alcohol de-
stroyed by state excise
authorities are not available. It is
estimated that in Maharashtra
alone about 5000 to 20000 liters
and in Gujarat approximately
10,000-50,000 bulk liters per
year of unused pharma/indus-
trial ethanol is destroyed per
year. There are 28 states and 8
Union territories in the country
housing robust pharmaceutical
industry. Therefore, figures of al-
cohol destroyed pharmaceutical
industry and confiscated liquors
is mind boggling. There is urgent
need of central mechanism to
list nationwide figures and re-
view the phenomenon in the
light of Iran America war for the
benefit of India. Alcohol is
treated differently in liquor and
pharma industry.

Reasons for differential
treatment

Liquor destruction enforces ex-
cise laws against deterioration,
protecting revenue and health.
Pharma treats alcohol as an ex-
cipient with strict expiry for po-
tency, despite studies showing
stability years beyond dates,

driven by industry profit from
disposals.

Regulatory framework and
shelf-life determination
Neither the Indian Pharma-
copoeia (IP), Drugs and Cosmet-
ics Act 1940 (D&C Act), nor its
Rules or Schedule P (Life Pe-
riod) specify a fixed shelf life or
expiry date for Ethanol IP or
Ethanol 95 per cent. Ethanol as
excipient follows supplier
CoA/re-test period. Receiving
pharma units assess usability
through internal testing, QC re-
lease before use and report to
excise if unfit or unused beyond
storage limits (often 3-6

months), leading to destruc-
tion—not based on producer-la-
beled dates. FSSAI expiry man-
dates apply only to consumer
alcoholic beverages under spe-
cific ABV thresholds, excluding
industrial pharma alcohol.

Key rules on expiry

Industrial alcohol for pharma is
regulated under the Medicinal
and Toilet Preparations (Excise
Duties) Act, 1955, and state ex-
cise rules. The Drugs and Cos-
metics Rules, 1945, does not re-
quire expiry dates on alcohol.
Unused alcohol in pharma units
is considered expired based on
its labeled shelf-life or manufac-

turer's expiry date, as per bond
warehouse conditions in state
excise rules (e.g., Odisha Excise
Rules 2017 or similar state manu-
als). Units report such stock to
the excise officer for supervised
destruction or rebonding.

Expired alcohol cannot be
stored indefinitely; rules man-
date removal or disposal within
timelines like three months post-
receipt if unused, with chemical
testing for fitness.

Disposal process

Pharma units apply for a "de-
struction permit" under appro-
priate state forms. Destruction
occurs in the presence of an ex-
cise inspector, documented in
stock registers. Non-compliance
leads to penalties, including li-
cense suspension under state
acts like Karnataka Excise Act
1965.

Destruction process of
unused alcohol by state
excise department
Expired or alcohol non-compli-
ant with IP is treated as "waste"
liable for duty forfeiture and de-
struction to prevent diversion.
No explicit "pharma exemption"
exists; recovery/redistillation
needs special approval. State ex-
cise officers are empowered to
order destruction if alcohol is
deemed "unfit for human con-
sumption or permitted use," af-
ter quality tests show sub-stan-
dard results, to protect revenue
and public safety, treating all al-
cohol as potential potable liquor
unless proven otherwise. Un-
used expired IP-grade alcohol or
alcohol failed in quality tests in
the pharma industry, stored in
tanks or drums, is destroyed by
state excise departments
through supervised High tem-
perature incineration or chemi-
cal neutralisation. Confiscated
liquors are mostly destroyed by
Road-Roller Crushing.

It is suggested that pharma
alcohol or seized or confiscated
liquors should always be sent to

government distilleries for re-
covery instead of destruction.

Inherent contradiction in
treatment of xyz year old liquors
and unused alcohol in pharma
industry.

There seems to be an inher-
ent contradiction in how confis-
cated/seized/aged liquors and
unused alcohol in the pharma in-
dustry are treated, primarily
due to differing regulatory
frameworks, safety standards,
and economic incentives. Liquor
regulations prioritise revenue
control and public safety from
adulteration, while pharma fo-
cuses on therapeutic efficacy
and controlled disposal. Liquors
destroyed by state excise de-
partment on account of deterio-
ration.

Reasons for No Expiry
Dates on liquors

High Alcohol by Volume (ABV)
or High-proof alcohol resists mi-
crobial spoilage indefinitely and
oxidation is minimal when
sealed. Regulations exempt dis-
tilled liquors from mandatory
dating, treating it as a quality
choice, not safety requirement;
"best before" is voluntary for
liqueurs. Manufacturers lever-
age this for premium aging mar-
keting. Storage of alcohol in
pharmaceutical industry needs
careful review in this direction.

Key differences

Excise views liquor as taxable in-
toxicant, pharma as medicinal
input.

State excise departments de-
stroy liquors failing alcohol con-
tent or purity checks to prevent
unsafe consumption. In contrast,
unused or expired pharmaceuti-
cal alcohol is typically destroyed
even if chemically stable, to
avoid liability and boost new
sales. Pharma recovered alcohol
can be redistilled under license,
unlike consumer liquors.

Year wise seizure and
destruction instances, vol-
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umes and alcohol

content

Compiled State wise or all India
basis year wise data of sampling
and destruction is not available.
Sporadic uncompiled data of
some states e.g. Nagaland, Ma-
harashtra, Gujarat, Bihar is pub-
lished.

Legal situation in Scotland
No verified instances exist of
Scottish authorities (e.g., Excise
or SEPA) destroying legally
manufactured alcohol stocks
solely due to an expiry date.

Alcohol manufactured in
Scotland, such as Scotch whisky
or industrial ethanol, does not
have a mandatory expiry date
assigned by regulatory authori-
ties. The Scotch Whisky Regula-
tions (under HMRC and the
Scotch Whisky Association) and
the Scottish Environment Pro-
tection Agency (SEPA) and reg-
ulatory body MHRA, treat high-
proof alcohol as stable
indefinitely when unopened and
properly stored.

MHRA guidelines emphasise
purity and contamination risks
over arbitrary expiry; it's not
routinely destroyed for age alone
but for failed quality tests or reg-
ulatory non-compliance. Scot-
tish authorities do not systemat-
ically destroy alcohol based on
an "expiry date," as none is man-
dated—destructions occur for il-
licit production, seizures, or envi-
ronmental disposal of waste, not
deterioration from age. No public
records indicate pharma-spe-
cific alcohol disposals tied to ex-
piry in Scotland.

Liquor manufacturing com-
panies rely on ethanol's natural
preservative properties at high
concentrations (typically 40 per
cent ABV or above). No legal
mandate requires expiry dates
on distilled spirits, empowering
manufacturers to omit them.
Standard lab analyses during
production, bottling such as
ABV Measurement, Contami-
nant Screening, Clarity and Sen-
sory Evaluation can’t confirm
stability for decades.

Oxidation, Evaporation and
Flavor compound loss are typi-
cal deterioration in liquor indus-
try. It is gradual chemical
changes that alter flavor, aroma,
or appearance over time, but
high-proof distilled spirits (=40
per cent ABV) are not prone to
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significant degradation that ren-
ders them unsafe. Pure ethanol
itself is chemically stable and
acts as a preservative, inhibiting
microbial growth indefinitely
when sealed.

Storage and stability of
alcohol

Alcohol is not prone to deterio-
ration in proper conditions (cool,
dark, upright storage): sealed
glass/containers prevent
ingress, high ABV blocks
pathogens. Pharma alcohol gets
expiry for contamination risk,
but liquor relies on alcohol’s in-
herent stability. 10-year-old
sealed liquor is fit if clear and
odor-normal.

There are no specific articles
in the gathered search that di-
rectly describe alcohol (ethanol)
stored in tanks specifically for
pharmaceutical preparations as
having deteriorated or being
prone to chemical/microbial
degradation though there are
few related to industrial/plasti-
ciser/fuel ethanol production.

Pharma alcohol in sealed, ni-
trogen-blanketed stainless tanks
remains stable, unlike industrial
/plasticiser/fuel ethanol vulner-
able for deterioration.

Ethanol IP, “a pharmaceuti-
cal aid solvent” is directed
“Store in tightly-closed contain-
ers at a temperature not exceed-
ing 30°, away from fire and pro-
tected from light” [to prevent
evaporation, contamination, and
impurity ingress] and Ethanol
95 per cent IP “Pharmaceutical
aid (solvent); topical anti-infec-
tive” is advised “Store in tightly-
closed containers at a tempera-
ture not exceeding 30° and away
from fire”. IP tests verify purity,
identity, assay, and impurity lim-
its, strength and safety rather
than deterioration per se.

Review of legal texts need-
ed to mitigate

phenomenon of expiry
There is need to review or
amend the legal text enabling
storage of alcohol in more clearly
directed storage conditions to
eliminate deterioration and de-
struction or to delay and extend
it. Some mitigations measures
need to be evaluated.
Mitigation measures to extend
shelflife.

® Nitrogen padding/blanket-
ing: Use dry nitrogen to fill the

headspace of the storage tank,
prevent atmospheric moisture
from entering and keep the sys-
tem oxygen-free to prevent oxi-
dation. Use pressure measuring
gauges or dials to document pos-
itive pressure.

® Use of stainless steel: Use
ethanol compatible stainless
steel (e.g,, 316) tanks.

® Humidity control: Ensuing
proper sealing of the tanks and
strict humidity control in the
storage area.

There is lot of scope to pro-
vide alcohol to pharmaceutical
industry having much longer
shelflife. Literature is populated
stating that pure properly stored
ethanol lasts indefinitely.
Ethanol IP or Ethanol IP (95 per
cent) retesting as per IP meth-
ods mandated before use.

Enactments governing State
excise departments need
amendment to eliminate unnec-
essary destruction of pharma-
ceutical alcohol in tanks by
adopting science-based stability
protocols and clear exemptions
in rules, distinguishing it from
consumer liquor, as follows:
® Mandatory stability test-
ing: Require pharma manufac-
turers to submit IP-compliant
certificates of analysis at stipu-
lated intervals and before use.
® Designated storage audits:
Define SOP mandating inspec-
tion of tanks quarterly for seals,
temperature (<25°C), nitrogen
blanketing and stainless steel in-
tegrity to prevent contamina-
tion, rather than presuming ex-
piry or sticking to unuse.
®  Digital tracking: Imple-
ment means to track and trace
from distillation to pharma use,
auto-flagging non-pharma diver-
sion.
® Exemptions clause: Amend
state excise rules (e.g., like
Odisha Excise Rules) to exclude
IP-grade ethanol in licensed
pharma tanks from "deteriora-
tion" destruction penalties, if
tests pass IP monographs.
® Shelf-life validation: Allow
5-year renewable permits based
on ICH QIA stability data, over-
riding consumer liquor 3-month
rules.?
® Joint oversight: Form ex-
cise-pharma-FDA committees
for approvals, with provisions
for redistillation/recovery under
Medicinal Toilet Prep Act.

These changes align with al-
cohol's inherent stability (>99
per cent pure ethanol resists mi-
crobial growth), reducing rev-
enue loss while ensuring safety.

Recover alcohol from unused
alcohol or confiscated liquors.
Do not destroy. Use it to dilute
petrol. Amend enactments to al-
low such use in prevailing en-
ergy crisis and thereafter for-
ever.

The current energy crisis ad-
vises creation of provisions to
use available infrastructure to
recover and repurpose unused
alcohol or confiscated licquors for
petrol dilution instead of de-
struction, even after cessation of
crisis to save efflux of national
wealth forever.

Feasibility of recovery after
amendments in legal texts
Pharma alcohol though rarely,
may contain traces of
solvents/impurities failing fuel
specs (IS 15464) and confiscated
liquor risks
adulterants/methanol, requiring
reprocessing. Ethanol recovery
via distillation could yield fuel-
grade spirit (>99 per cent pure)
for E20 blending, leveraging sur-
plus waste ethanol amid Iran-
US war oil shocks (prices up 30
per cent+ since Feb 2026).

Required legal amend-
ments

® Medicinal & Toilet Prep
(Excise Duties) Act 1955 (Rule
36): Amend to permit licensed
recovery/redistillation of unused
pharma alcohol for fuel use, with
excise duty remission.

® State Excise Acts/Manu-
als: Insert clause exempting
"fuel-destined" unfit spirit from
destruction (e.g., Maharashtra
Excise Manual Ch. on Disposal),
mandating handover to PSUs
like IOCL post-testing.

® [Ethanol Blended Petrol
Program Rules (2022): Expand
to accept recovered ethanol
from excise seizures/pharma
waste, with MoPNG certifica-
tion.

® Petroleum Act 1934 & BIS
Standards: Update IS 1606 for
blended fuels to include "recov-
ered ethanol" category.

Benefits

® For India: Highly benefi-
cial—recycles -10-20 million
liters/year waste alcohol (est.

from audits), saves $50-100M
import bill amid war crisis,
boosts energy security (E30 tar-
get by 2027), cuts emissions 5-10
per cent besides generating sus-
tainable aviation fuel significant
reduction in landfill, incineration
and aligns with net-zero goals.
Brazil's model post-1970s shocks
proves viability.

Tentative procedure to obtain
repurposed alcohol fit to dilute
petrol. Benefits in terms of
savings and reduced imports
of petrol.

Repurposed ethanol for fuel
blending (E20/E30 petrol) can
be done after purification to
meet IS 1606 fuel specs. Pharma
alcohol is already near fuel-
grade, while confiscated liquor
needs more steps due to con-
geners/additives.

Purification procedure
1. Collection & Pre-Treatment:
Transfer to distillation plant un-
der excise supervision; filter
solids; denature if potable (add
1-2 per cent gasoline/bitex).
2. Multi-Stage Distillation:
® Azeotropic distillation (95-
99 per cent ethanol via molecu-
lar sieves).
® Vacuum column removes
methanol, aldehydes and fusel
oils.
3. Impurity Removal: Ozona-
tion/gas stripping/activated
carbon adsorbs
volatiles/heavy metals;
4. Dehydration & testing: Mole-
cular sieves for anhydrous
ethanol; GC-MS verification.
5. Denaturation & blending:
Add approved denaturants;
blend at depots for E20 fuel.
One may use better methods.
Expected recovery is 80-90 per
cent.
Benefits [Figures will change
after nationwide compilation
of real-time data]
® Volume potential: Est. 15-
25M liters/year pharma unused +
10M from seizures = 2-3 per cent
of India's 1,200M liter E20 de-
mand.
® Import savings: Displaces
20-35M liters petrol equiv.
(-3200-350 crore/$24-42M at
100/L); cuts 5-7TM liter crude
imports amid 35 per cent oil
spike.
® Energy security: Boosts
E30 rollout (target 2027), saves
$100-200M forex yearly, reduces
emissions 8-12 per cent.? Crisis-
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viable, scalable, aligns with
Brazil's waste-ethanol model.
Quality of repurposed alcohol
for diluting petrol and alcohol
1P

IP alcohol surpasses basic
fuel-grade specs (IS1606) chem-
ically, making it technically vi-
able for E20 blending after de-
naturation and included in
government fuel programs after
additional testing, denaturation
processing and MoPNG certifi-
cation. Government activities
(e.g., Ethanol Blended Petrol
Programme via OMCs) mandate
fuel-grade ethanol produced un-
der specific licenses. Bitrex (de-
natonium benzoate) is used as a
denaturant and aversive agent.
Methanol or pyridine may be
added if permitted.
‘Way forward": Pharma ethanol
to Fuel Recovery Program" un-
der MoPNG:
1. Inventory audit:
Excise+tFDA survey pharma
firms for unused IP alcohol (>6
months old).
2. License transfer: Issue tem-
porary Fuel Ethanol Supply Li-
cense (30 days) under EBP
Rules.
3.Processing (at govt distiller-
ies): Design SOPs for receipt,
processing and supply
® Dehydrate to anhydrous via
molecular sieves or other means
® Add denaturants per IS 1606
® QCtesting (GC-MS)
4. Handover: Oil Manufacturing
Companies (OMCs) purchase at
365/L or at price as may be de-
fined by Govt; duty remission via
MTP Act amendment or other
suitable enactment.
5. Funding: 3100 crore fund; 80

per cent recovery yield.
"Excise Waste-to-Fuel Initia-
tive":

1. Seizure segregation: Classify
confiscations by quality i.e. Ex-
tra Neutral Alcohol (ENA)/Rec-
tified Spirit (RS)/liquor).

2. Central recovery plants: 5
PSUs (I0CL/HPCL...) with mo-
bile distillation units.

3. Treatment process: Liquor
— Pre-filtration — Azeotropic
distillation (95 per cent EtOH)
— Molecular sieves (99.5 per
cent) — Carbon treatment —
Denaturation — Fuel spec test-
ing — E20 or other E blending
Volume: 10-15M L/year seizures
— 8M L fuel ethanol.

4. Legal: Amend State Excise
Acts Rule on "unfit spirit dis-
posal" for fuel diversion.
Benefits: [Figures will change
after nationwide compilation of
real-time data]: Saves ?300-500
crore imports, utilises 256M L
waste alcohol, advances E30 tar-
get. High per cent ethanol-
blended petrol (e.g., E50 or E85)
would likely cost 5-15 per cent
less than regular 100 per cent
petrol on a pro rata basis, due to
ethanol's lower procurement
cost compared to refined petrol
base.

Recoverable fuel-grade
ethanol
Assumed volume recovery post-
purification: 70 per cent-80 per
cent of starting material.
India can reduce petrol im-
ports and prevent exodus of
national wealth. [Figures will
change after nationwide com-
pilation of real-time data]
Repurposing seized liquor

and unused pharma alcohol
would meaningfully help India
reduce petrol imports and would
yield 10-15 million liters of fuel-
grade ethanol annually from
seizures alone, displacing equiv-
alent petrol volumes and saving
~2100-150 crore in forex yearly—
0.01-0.02 per cent of India's ~?22
lakh crore oil import bill.

Strategically vital for energy

security, proving circular econ-
omy in fuel policy.
Modified of BS-4 or BS-6 en-
gines to use higher per cent of
alcohol in petrol as fuel. Is
E100 a dream?

Brazil uses the highest per-
centage of alcohol blended into
petrol, with E100 (100 per cent
hydrous ethanol) available
alongside E27 (27 per cent anhy-
drous ethanol in gasoline) for

BS-6 (Euro 6 equivalent) petrol
engines. BS-6 engines handle
E20 (India's 2025 target), re-
quire flex-fuel upgrades, factory-
level changes for reliability, for
higher blends like Brazil's. It is
said that India's Toyota Innova
HyCross E100 prototype (BS-
VI) used similar mods plus hy-
bridisation.

Converting BS-6 or BS-4
engines to run on 100 per
cent ethanol (E100).
Petrol/diesel engines designed
for low ethanol blends (up to E20
for BS-6) lack ethanol compati-
bility.

Existing BS-4 and BS-6 en-
gines can be modified to handle
higher ethanol blends beyond
the current E20 mandate. BS-6
engines are already tuned for

lines. BS-4 bike engines for E20-
E30 may need Ethanol-resistant
fuel hoses, seals, O-rings, gas-
kets, and carburetor jets (for
bikes); fuel pump/filter upgrades
for cars costing Rs. 3,000-6,000
or more. BS-4 cars may need Rs.
20,000-50,000 or more for E20-
E50. BS-6 Bikes/Cars Engines
may need ECU remap for richer
mixtures, larger injectors (20-30
per cent flow increase), and ma-
terial swaps costing Rs.10,000-
40,000 or more for E20-E85.

BS-4/BS-6 diesel engines
need a full combustion redesign
(e.g,, spark ignition conversion)
though prototypes like
ClearFlame exist.

Converting BS-6 petrol en-
gine to E85 to E100 friendly one
needs Stainless/high-flow Fuel
Pump/Injectors, E85-E100 ad-

flex-fuel vehicles. E20 compatibility, while BS-4  vance/preheat ECU Tuning,12-
Aspect Brazil Flex-Fuel India BS-4/BS-6
Ethanol Tolerance UptoE100 BS-6 tuned for E20 (20 per cent)
CompressionRatio | 12-14:1 9.5-11:1

Materials

Stainless steel, ethanol-compatible seals

Standard for low blends

Emission Standard

PROCONVE L8 (Euro 6-like)

BS-6 (Euro 6)

Brazilian flex-fuel designs (in-
troduced 2003) automobile en-
gines are, optimised for 22-100
per cent ethanol blends with
higher compression ratios (up to
13:1), corrosion-resistant materi-
als, and direct injection—more
advanced than India's BS-4
(Euro 4 equivalent, pre-2020) or

models need minor upgrades, i.e.
corrosion resistance and fuel de-
livery, with maximum safe
ethanol percentages up to E85
(85 per cent) feasible after tun-
ing. E100 remains ultimate tar-
get with major rebuilds. Both
may need cold-start aids (fuel
preheaters), stainless steel fuel

14:1 optional Compression and
possibly additional cost esti-
mate of 2-5 lac. Rising to E85
from E20 i.e. raising blending
ratio of Ethanol: Petrol from 1:4
to 17:3 may not substantially re-
duce the price to the consumer,
but would save mammoth sums
for India.
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POST EVENT: FDD CONCLAVE 2026

FDD Conclave - Mumbai Connect:
Reimagining formulation R&D

The inaugural edition of FDD Conclave - Mumbai Connect, a city-focused platform brought together
FR&D leaders to discuss innovation in formulation science, drug delivery challenges, scale-up
imperatives and the need to build future-ready teams, reports Swati Rana

ormulation and drug de-
Flivery is key to translate

scientific discovery into
real-world therapeutic impact.
As India’s pharma sector en-
ters a phase defined by greater
complexity, accelerated time-
lines, and heightened regula-
tory scrutiny, the role of formu-
lation R&D is  being
fundamentally redefined.

In this context, Express
Pharma hosted the FDD Con-
clave - Mumbai Connect,
around the theme ‘Speed,
Scale, and Science: Rethinking
FR&D, bringing together key
stakeholders from India’s
pharma and formulation devel-
opment ecosystem for a day of
insightful discussions, strategic
dialogue, and knowledge ex-
change.

Lighting the path forward
The conclave kick-started with
a ceremonial lamp lighting led
by Dr Santosh Indraksha,
Deputy Drugs Controller (In-
dia), CDSCO, DGHS,
MoH&FW, Government of In-
dia; Dr Pavan Bhat, CEO, In-
ventia Healthcare; Jaynil
Doshi, Director - Techno Com-
mercial, Pioma Chemicals;
Sumeet Sharma, Vice Presi-
dent - Sales, Cilicant and
Viveka Roychowdhury, Editor,
Express Pharma.

Setting the tone for the
event, Dr Indraksha brought
the regulatory perspective into
focus while delivering the Chief
Guest address. He stressed
that as pharma products be-
come more complex—ranging
from modified-release formula-
tions and combination prod-
ucts to advanced drug delivery
systems—the regulatory envi-
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L - R : Viveka Roychowdhury, Editor, Express Pharma; Dr Santosh Indraksha, Deputy Drugs Controller (India),
CDSCO, DGHS, MoH&FW, Government of India;Dr Pavan Bhat, CEO, Inventia Healthcare; Sumeet Sharma,Vice
President - Sales, Cilicant; and Jaynil Doshi, Director - Techno Commercial, Pioma Chemicals

ronment is evolving in parallel.
Expectations around data in-
tegrity, risk management, life-
cycle approach, and global har-
monisation are becoming more
stringent.

Dr Indraksha highlighted
the importance of embedding
quality-by-design (QbD) princi-
ples early in the development
process, ensuring that quality
is built into the product rather
than tested at the end. He also
emphasised the need for
stronger alignment with inter-
national standards, reflecting
India’s growing integration into
global supply chains.

Elevating R&D to

strategic core

The transition of R&D from a
functional role to a strategic
imperative formed a central
theme of the conclave. In the
session, ‘Leadership lens: Mak-

ing R&D a boardroom conver-
sation,” discussions revolved
around how organisations are
rethinking the role of formula-
tion development in driving
business outcomes.

The session was moderated
by Viveka Roychowdhury. She
was joined by Dr Pavan Bhat,
and Dr Santosh Indraksha. The
central thread was that leader-
ship in pharma, particularly
within R&D rarely follows a lin-
ear path. As highlighted by the
panellists, real growth often be-
gins when professionals move
beyond narrowly defined roles,
taking initiative and embracing
opportunities that stretch their
capabilities.

The conversation also un-
derscored a critical shift in how
innovation is evaluated. While
strong science remains founda-
tional, it is no longer sufficient
on its own. For R&D to deliver

meaningful value, it must align
closely with market needs,
commercial viability and tim-
ing. Innovation, therefore, must
be viewed through a more inte-
grated lens—where scientific
excellence is complemented by
strategic foresight and execu-
tion capability.

The panellists stressed the
importance of fostering a cul-
ture where setbacks are openly
discussed and converted into
shared learning experiences,
reducing the risk of repeated
mistakes and strengthening in-
stitutional knowledge.

From a regulatory stand-
point, Dr Indraksha highlighted
the rapid digital transforma-
tion underway in India’s regu-
latory ecosystem. Initiatives
such as unified licensing sys-
tems and single-window plat-
forms are  streamlining
processes, enhancing trans-

parency, and improving effi-
ciency.

Complexity in modern
formulation R&D

As the discussion moved to-
wards more complex products,
industry doyens dwelled on the
challenges associated with for-
mulation development are in-
tensifying. The panel discus-
sion on ‘Managing complexity
in modern formulation R&D’
brought together experts in-
cluding Dr Raveendra Pai, Sr
VP - Formulation Develop-
ment, Glenmark Pharmaceuti-
cals; Dr Simta Jadhav, GM,
Raay Neo Pharma; Dr Md
Rizwan, Formulation Lead,
Alkem Laboratories; Preeti
Raut, Sr VP - Formulations De-
velopment, Cipla; Dr Sunil
Pandey, Assistant VP, Head
NDDS, Bharat Serum and Vac-
cines and Dr Premchand
Nakhat, Head-Formulation and
Technology Transfer, Inventia
Healthcare.

The discussion was moder-
ated by Dr Vandana Patravale,
Professor of Pharmaceutics,
Department of Pharmaceutical
Sciences and Technology, Insti-
tute of Chemical Technology.

A key takeaway from the
discussion was a reality check
on complex generics. While of-
ten viewed as the next growth
frontier, panellists emphasised
that products such as injecta-
bles and drug-device combina-
tions are far from easy wins.
They demand significant in-
vestment, specialised expert-
ise, and longer development
timelines, making them high-
risk, high-reward opportunities
that require careful strategic
planning.
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Dr Premchand Nakhat, Head-Formulation and Technology Transfer, Inventia Healthcare

evolving, these capabilities are
expected to enhance decision-
making and reduce develop-
ment uncertainties over time.

However, technology alone
cannot solve the challenge of
speed. The panel strongly em-
phasised that faster time-to-
market is fundamentally driven
by collaboration. Cross-func-
tional alignment between for-
mulation, analytical, and
process teams—combined with
experienced talent—plays a
crucial role in navigating com-
plexity efficiently and avoiding
costly delays.

Kumar N Fadadu, Technical Manager (F&D), Vikram Thermo (India)

The conversation also predictive tools are beginning

touched upon the growing role
of digitalisation, particularly
the gradual integration of arti-
ficial intelligence into formula-
tion development. Al-driven

to support scientists by fore-
casting impurity profiles, excip-
ient compatibility, and product
behaviour, even before experi-
mental work begins. While still

Panellists also highlighted
that strong, well-structured
documentation is often under-
estimated, yet it is essential for
successful technology transfer
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Dr Ravleen Singh Khurana, MD, Nitika Pharmaceutical Specialities

and commercialisation. Clear
communication of processes,
parameters, and learnings
helps minimise errors, reduce
repeat work, and improve over-
all efficiency during scale-up.
Collectively, the discussion
highlighted that managing com-
plexity in formulation R&D is
not about any single lever—it
requires a synchronised ap-
proach across science, technol-
ogy, collaboration, and strategy.

Formulation frontiers:
Coating, packaging and
nitrosamine focus

FDD Conclave - Mumbai Con-
nect saw several technical ses-
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sions that informed the audi-
ence on issues pertinent to the
current times.

S Mukherjee, GM - Market-
ing at Dhara Lifescience,
through his presentation shed
light on the evolving advan-
tages of faster coating tech-
nologies and the critical consid-
erations that guide product
selection in today’s competitive
pharmaceutical landscape.

He emphasised that choos-
ing the right coating solution
goes beyond a single parame-
ter. Instead, it requires a bal-
anced evaluation of quality,
service reliability, cost compet-
itiveness, supply consistency,
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L-R: Dr Kour Chand Jindal, Pharma Consultant (Moderator); Minoo Biju, Head - Regulatory Affairs, Piramal Pharma
Solutions; Rahul Rajmane, Associate Director R&D/ BD, Cipla Health; Dr Kavita Inamdar, Chief Technical Officer,
Indoco Remedies; Vijayendrakumar Redasani, Founder & CEO, DelNova Healthcare; Vinod Raghuwanshi, Sr GM and
Head Technical Services, Macleods Pharmaceuticals; Dr Shripad Gadhinglajkar, Sr GM - R&D, Franco Indian

Pharmaceuticals; Rajesh Kulkarni, Pharmaceutical and Technical Consultant
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L-R: « Dr Ashok Omray, Pharma Consultant (Moderator); Dr Vinay Patil, Sr VP - Pharma (R&D), Raptakos Brett &
CO; Avinash Velhal, Pharma R&D Leader; Dr Kuntal Ganguly, Head R&D, Albert David; OS Sadhwani, Former Joint
Commissioner and Drugs Controller, Food and Drugs Administration, Maharashtra; Dr Samarth Kumar, Head

Formulations Development —

Injectables, Cipla; Babasaheb Aware, Sr GM - Formulation and Development, Indoco

Remedies; Dr Prashant Kumar Choudhari, GM -Head Formulation Development, Hyloris Pharmaceuticals

and product efficacy. Overall,
the session reinforced that
while faster coating technolo-
gies offer clear operational ad-
vantages, their true value can
only be realised through in-
formed selection, rigorous eval-
uation, and uncompromising
compliance standards.

The next session was led by
Dr Vivek Jha, Head - R&D, Cili-
cant and Dhairy Sharma, Man-
ager - Technical Sales, Cilicant.
Their presentation on ‘Can
FREXIL minimise nitrosamine
risk?’, discussed how packag-
ing is becoming an integral
part of product design. From
ensuring stability and extend-

ing shelf life to improving pa-
tient compliance and usability,
packaging is playing a far more
active role than ever before.
The discussions highlighted
the importance of early inte-
gration between formulation
and packaging teams, enabling
more holistic product develop-
ment. This approach not only
enhances performance but also
reduces the risk of late-stage
challenges, which can be costly
and time-consuming to resolve.
Another presentation by Dr
Ravleen Singh Khurana, MD,
Nitika Pharmaceutical Special-
ities, addressed the growing
concern around nitrosamine

impurities and the critical role
of excipients in risk mitigation.

He stressed that excipients,
often considered inert, can con-
tribute to nitrosamine forma-
tion due to the presence of pre-
cursor substances such as
nitrites and amines, even at
trace levels. As a result, con-
trolling nitrosamine risk has
emerged as a significant indus-
try challenge, demanding
greater scrutiny across the for-
mulation lifecycle.

Dr Khurana emphasised the
need to proactively integrate
nitrosamine risk mitigation
strategies during excipient de-
velopment itself, rather than
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addressing the issue down-
stream. This includes robust
design approaches to control
reactive species and minimise
impurity formation.

His insights underscored a
key shift in formulation think-
ing—where excipients are no
longer passive components, but
active contributors to product
quality and safety.

In another insightful ses-
sion, Dr Abhijit V Gothoskar,
Technical Expert, Sigachi
Industries, drew attention to
the often underappreciated
role of excipients in influencing
formulation performance and
impurity risks. He noted that
excipient functionality is not al-
ways fully understood, despite
its critical impact on product
quality.

Highlighting  microcrys-
talline cellulose (MCC) as a
time-tested, multifunctional ex-
cipient, he emphasised the need
to revisit its role in the context
of nitrosamine concerns. Dr
Gothoskar pointed to co-pro-
cessing MCC with antioxidants
as a promising approach to help
control nitrosating agents, sig-
nalling a shift towards more
proactive and design-driven ex-
cipient strategies.

In another presentation on
‘Modulation of drug release by
methacrylate copolymers in ma-
trix systems’, Kumar N Fadadu,
Technical Manager (F&D),
Vikram Thermo (India), dis-
cussed the role of methacrylate
copolymers in controlling drug
release within matrix systems.

He highlighted that poly-
mers such as Drucoat RL and
RS can effectively function as
binding agents to modulate
drug release, with combina-
tions of these polymers offering
better control. Importantly, he
noted that drug release is
inversely related to polymer
concentration, making precise
formulation design critical for
achieving desired release pro-
files.

Jaynil Doshi, Director -
Techno Commercial, Pioma
Chemicals, also gave a presen-
tation that introduced Hydro-
cel as a versatile platform of
cellulose-based excipients de-
signed for modern formulation
needs.

He highlighted that Hydro-
cel brings together six func-

tional cellulose excipients un-
der a single brand, enabling
broad applicability across
pharmaceutical formulations.
Derived from high-quality
wood pulp, these excipients of-
fer high purity, low impurity
levels, and consistent perform-
ance. Additionally, their regula-
tory readiness—supported by
US DMF certification and
pharmacopeial compliance—
positions them as reliable solu-
tions for global markets.

Collaboration as a corner-
stone of innovation

The informative sessions were
complemented with insightful
panel discussions. One of them
was on “Strengthening FR&D
collaboration with CDMOs and
CROs”. It explored how compa-
nies are increasingly relying on
external partners to access
specialised capabilities, accel-
erate timelines, and manage
costs.

The panel discussion, mod-
erated by Dr Kour Chand Jin-
dal, Pharma Consultant,
brought together industry ex-
perts including Minoo Biju,
Head - Regulatory Affairs, Pi-
ramal Pharma Solutions; Rahul
Rajmane, Associate Director
R&D/ BD, Cipla Health; Dr
Kavita Inamdar, Chief Techni-
cal Officer, Indoco Remedies;
Vijayendrakumar Redasani,
Founder & CEO, DelNova
Healthcare; Vinod Raghuwan-
shi, Sr GM and Head Technical
Services, Macleods Pharma-
ceuticals; Dr Shripad Gad-
hinglajkar, Sr GM - R&D,
Franco Indian Pharmaceuti-
cals and Rajesh Kulkarni, Phar-
maceutical and Technical Con-
sultant, to explore the evolving
dynamics of working with CD-
MOs and CROs.

A key theme that emerged
was the growing importance of
speed to market, particularly in
highly competitive generic seg-
ments, where timelines can di-
rectly impact commerecial suc-

cess. However, speed must be
supported by strong funda-
mentals—panellists empha-
sised that technical expertise in
complex formulations and ro-
bust analytical capabilities are
essential for selecting the right
partner.

The discussion also high-
lighted the value of a strong sci-
entific talent pool and cross-
functional expertise, enabling
CDMOs and CROs to effec-
tively navigate formulation,
regulatory, and scale-up chal-
lenges. Beyond technical capa-
bilities, success increasingly
depends on the quality of col-
laboration. Transparency in
communication, data sharing,
and regular project monitoring
were identified as critical fac-
tors in preventing delays and
ensuring alignment throughout
the development lifecycle.

Equally important is regula-
tory maturity and cultural fit,
which contribute to smoother
working relationships and
more efficient execution. Pan-
ellists stressed that companies
should move beyond transac-
tional engagement and instead
treat CDMOs and CROs as an
extension of their FR&D
teams, involving them early in
the development process.

The discussion underscored
the need to evaluate capacity,
infrastructure, and scalability,
ensuring that partners are not
only capable of development
but also aligned with future
commercial manufacturing re-
quirements. Overall, the ses-
sion reinforced that successful
partnerships are built on a
combination of capability, col-
laboration, and strategic align-
ment.

Bridging academia and
industry

At FDD Conclave Mumbai
Connect, Prof Vandana B Pa-
travale Professor of Pharma-
ceutics, Institute of Chemical
Technology brought an aca-

demic perspective to the dis-
cussion, emphasising the need
for stronger linkages between
research institutions and the
pharmaceutical industry.

She highlighted that India’s
academic ecosystem holds im-
mense potential, both in terms
of talent and early-stage re-
search. However, unlocking
this potential requires struc-
tured engagement, transla-
tional research initiatives, and
alignment with industry needs.
By fostering closer collabora-
tion, the industry can not only
accelerate innovation but also
ensure a steady pipeline of
skilled professionals equipped
to meet future challenges.

Preparing for formulation
R&D’s future

The last panel discussion on
“Building future-ready formu-
lation teams” addressed the
critical issue and explored how
organisations can prepare their
workforce for the demands of
the FR&D’s future.

The panel discussion, mod-
erated by Dr Ashok Omray,
brought together a cross-sec-
tion of industry leaders includ-
ing Dr Vinay Patil, Sr VP -
Pharma (R&D), Raptakos
Brett & CO; Avinash Velhal,
Pharma R&D Leader; Dr Kun-
tal Ganguly, Head R&D, Albert
David; OS Sadhwani, Former
Joint Commissioner and Drugs
Controller, Food and Drugs Ad-
ministration, Maharashtra; Dr
Samarth Kumar, Head Formu-
lations Development - Injecta-
bles, Cipla; Babasaheb Aware,
Sr GM - Formulation and De-
velopment, Indoco Remedies;
and Dr Prashant Kumar
Choudhari, GM -Head Formu-
lation Development, Hyloris
Pharmaceutical to examine
what it takes to build future-
ready formulation teams.

A key takeaway was that the
role of formulation leaders is
rapidly expanding. Beyond core
formulation expertise, leaders

PIBNVIA

must now integrate quality,
regulatory, manufacturing, and
commercial perspectives to
drive end-to-end product
success. This shift is being ac-
celerated by the industry’s
move towards biologics, nan-
otechnology, and advanced
drug delivery systems, which
demand new capabilities and
interdisciplinary thinking.

Despite these changes, the
panel underscored that strong
scientific fundamentals remain
indispensable, forming the base
for solving increasingly com-
plex formulation challenges. At
the same time, digital tools, Al,
and data-driven development
are becoming integral to R&D,
moving from optional enhance-
ments to core capabilities.

The discussion also high-
lighted the importance of con-
tinuous upskilling, particularly
as emerging areas such as gene
therapy and nanomedicine re-
shape the innovation land-
scape. Alongside technical
skills, maintaining regulatory
excellence and compliance re-
mains critical to sustaining In-
dia’s global leadership in phar-
maceuticals.

Panellists further empha-
sised that innovation thrives in
environments where teams are
encouraged to experiment,
take calculated risks, and learn
from failure. Ultimately, organ-
isations that invest early in peo-
ple, skills, and capability build-
ing will be best positioned to
lead the next phase of formula-
tion innovation.

Road ahead
Thus, the discussions at the
FDD Conclave - Mumbai Con-
nect point to a broader trans-
formation  within India’s
pharma industry and formula-
tion R&D sits at the heart of
this transformation. It is the
bridge between molecule and
market, determining how effec-
tively a drug can be developed,
delivered, and commercialised.
The conclave concluded
with a strong message that the
future of pharma will not be
built on scale alone, but on the
ability to formulate smarter,
collaborate deeper, and inno-
vate faster.

swati.rana@expressindia.com
swatirana.express@gmail.com
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Advantages of twin-screw extrusion.
Integration of several process steps in one machine
Low space requirement even at high throughput rates
High reproducibility
Excellent mixing capability, distributive and dispersive
Short processing time

Scale-up of results from R&D to production machines

. i : h
Adaptation of process conditions through flexible ‘;,‘ec no/oéo/ :
$ Ly
screw geometry and other process parameters a 4 ®
Iz
; , 4/ &
PAT technology / in-process control ©, &’z’

Tel: 86550 15819 email: info@ptepl.com www.ptepl.com
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ARIHANT INNOCHEM

PVT LTD

Phosphate based

excipients from
Budenheim

E Budenheim
-
PharSQ°: One Brand for Safety and Quality

PharSQ@ for tabletting PharSQ® Base
PharSQ® Coarse A 60/ A 150/ D160/ T 500 PharSQ® Base MS/DS/TS
PharSQ® Fine A12/ D14/ T 250 PharSQ® Base MP/DP/TP

PharSQ® Flow T 200

PharSQ®@ Pure for BioPharma (Coming Soon)
High purity Sodium Phosphate buffers
PharSQ® Pure MS

PharSQ® Pure DS

y |

For more information, please contact
Arihant Innochem Pvt. Ltd. | Tel. No.: +91-22-67674895; Email:enquiry.pharma@arihantinnochem.com
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PROBIO™

Wellness Begins Within

PROBIO

PROBIO
ZB29P™ ZB23™

Bacillus coagulans Bacillus subtilis natto
Gut Health Probiotic Bone health Probiotic

PROBIO @ PROBIO
ZBOE6™  ZBJDRI™

Bacillus subtilis Bacillus clausii
o - Probiotic for Antibiotic-
Anti-ageing Probiotic associated diarrhea

PROBIO
ZBRV8™

Bacillus subtilis

PROBIO
ZBTM2™

Bacillus subtilis
Women’s Wellness
Probiotic

Nourish your inner ecosystem.
Discover balanced and natural
health for the whole family
with an advanced probiotic formula.

Restores Gut diversity

Nattokinase for
Cardiovascular health

Z fe X@(@ Zytex Biotech Pvt. Ltd.

702/B, Polaris, Off Marol Maroshi Road, Marol, Andheri (E),
tfe“e’ Technology. Mumbai - 400 059. Maharashtra. India.
etter World.
Web : www.zytex.com | Email : info@zytex.com | Tel : +91-22-67723000
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INDIA LIMITED

Spciality Lactose Grade - Now Available Locally
Spray Dried | Anhydrous | Inhalation
Faster Access. Ready Samples.

-

a IR

Trusted Global Manufacturers of Pharma Grade LACTOSE & LACTULOSE | 30+ Years

Consistent «+ Scalable - Futuristic Pharma Ready

FORMULAC"® LAXOLAC ®

PHARMACEUTICAL EXCIPENTS API RANGE
LACTOSE MONOHYDRATE LACTULOSE CONCENTRATE
(IP/BP/EP/USP-NF) & SOLUTION (IP & USP)
CERTIFICATIONS

oV g PORY
s 3l TRUST
Yl CERTIFIED.

G-02, AWing, Navbharat Estate, Zakaria Bunder Road, Sewri (W), Mumbai - 400015, India

+91 022 4664433 | sales@lactoseindialimited.com MAKE IKINGIR
www.lactoseindialimited.com
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HEALTHCARE INDIA LTD.

—Accrediations N —Manufacturing Sections \
9001:2015 14001:2015
Small Volume Small Volume Three Piece
@ Ampoule Vial Ophthalmic Vial
IRQAO WHO /
: u‘. "“nﬂvlm,“"‘
RO — Two Piece Preservative Free Prefilled Syringes Sterile medicated
Ophthalmic Vial in Blister pack Swab Sticks
. J . J
Our Esteemed Clients N
NMAARS
R AAAAA
Zydus =
ENTOD Pﬁkff_ngl!‘h{sﬂ‘.s LTD
Head Office: Factory:
Kilitch Healthcare LLP, Kilitch Healthcare India Ltd.
902/B Godrej Colesium, Behind Everad Nagar, R-905/904, T.T.C. IndI. Area,
Near Priyadarshani Cirlce, Sion (East), M.I.D.C, Rabale, Navi Mumbai - 400 701.
Mumbai — 400022. Tel. : 022 2769 9174, 6516 2146
Tel. : 022 6137 2222
Mr. Divya Mehta : +91 9819724957
www.kilitchhealthcare.com | info@kilitchhealthcare.com
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SCIENTIFIC
¥ 450+ BikiicaTions
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DKSH India Pvt.Ltd.
Hiranandani Light Hall Business Park, A-Wing
Markst Expansion / First Floor, Saki Vihar Road, Andheri East
A N 2 Mumbai 400 072, India
: / Mobile +91 82 9187 9774, Phone +91 22 6157 7000
lokesh.karkare@dksh.com, www.dksh.in
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Leaders In Clean Room Contammatlon Control & Preventlve Products

SAHARA+ Rust Removal System
wnthout Acid or Acid Passivation 4 | Autoclavable Non Autoclavable )

Rust Removal System _ _ Clean Room Shoes

-

Sterlie Packaging /
Sterlie Barrier
Systems

— J

Clean Room Wipes Fogger for Fumigation

s A 4 . N

\_Self Seal Sterlization Pouches )
6 )

(Dupont’s Tyvek Rolls

L p @ U ¢ -

Autoclavable Clean Room Trolley Systems: Plastic & Stainless Steel

F_ \ y,
- /’
.

7,
= Autoclavable Tape

Sterlizable / Autoclavable Pouches & Reels with Indicators

Other Products: -« Sterilization Rolls < Autoclavable Mop Heads for Floor Cleaning, Autoclavable Wall and Panel Cleaning System
*Autoclavable Mop Heads for Wall & Panel Cleaning * Disposable Garments * Autoclavable Lint Free Hand Gloves « Disposable Wipes etc...

“Meeting the Standards, Beating the Prices.”

SUNNY ENTERPRISES
Plot No. 82, Raja Industrial Estate, P. K. Rd., Sarvodaya Nagar, Mulund (West), Mumbai 400 080, Maharashtra, India.
TEL # +91-22-2592 22 45, 25617205 « FAX # +91-22-2591 22 75
CELL # +91 99 87 17 77 32 (Viren) +91- 93 23 58 35 95 (Shirish) +91- 98 92 96 23 25 (Sunny)
\ Email: sales@sunnyenterprises.in + Website: www.sunnyenterprises.in * www.cleanroomgarments.in /
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Beyond Chemicals Building Partnership

TREHALOSE
DIHYDRATE

ICH-Q7 GMP Manufactured Product
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GMP-Grade Trehalose Dihydrate for Reliable Biopharma Formulations

Product Overview: Trehalose Dihydrate
¢ Molecular Formula: C;,H2,04; *2H,0
Molecular Weight: 378.33 g/mol
CAS Number: 6138-23-4
Allergen Info: Free from major allergens as per FDA and WHO definitions
e Synonyms: a-d-glucopyranosyl 1-a-d-glucopyranoside

Applications:
e |ts primary purpose is to protect the protein drug substance both in the liquid and frozen
state. It provides tonicity, stabilization, cryo-protection, and lyo-protection.
* Trehalose is superior to other sugars due to the rigidity of the alpha 1,1 bond. Trehalose is also
more stable under high temperatures and acidic conditions.
¢ Due to its non-reducing end, Trehalose does not react with other excipients such as amino
acids or aldehydes.

'~.~I 't»f"-'/ l:'ﬁ- A L»e- = I--.: ':‘..'T ‘
P
TRED-assp | MNP ER Pt LowEndotorin, | o dedior Use as an
GMP, Excipient Grade SRR ¥ &
Exdpient in Biological Drug | BioPharma GMP
P, JP, ChP, NF, *, GMP, Products.
TRED-3250 EP,) C‘ ' LBLE*, G roducts
Excipient Grade
Intended for Use in
” Biopharmaceutical & GMP Biotech
TRED-4250 | BIOTECH NF, EP, JP, LBLE®, GMP Biotechnological Prodiet * LBLE = Low Bioburden, Low Endotoxin
Applications and Products **LEIl = Low Elemental Impurities

mlyashamspeciality lyashamspeciality I@l /yashamspec B@yashamspeciality yasham.in

¢ Head Office:
v 401, Satya-Dev, A-6, Veera Industrial Estate,
Off. Veera Desai Road, Andheri (West),

YASHAM | Mumbai, Maharashtra - 400053, INDIA

Tel. No.: 022-40639900 Fax No.: 022-40639901
Email Id : yasham@yasham.in Web: www.yasham.in
Branch Office: New Delhi | Sales Representatives:
Ahmedabad, Chandigarh, Hyderabad & Kolkata
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OUR SERVICES AMC & CAMC Calibration & Validation Documentation Reinstallation
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Keep Your Systems Running. Always Compliant.
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Stability Chambers & Walk-In Chambers

Engineered for precision and compliance, Osworld’s ICH-compliant chambers deliver
accurate temperature and humidity control for stability testing. Built with global
components, 21 CFR Part 11 software, and backed by strong after-sales service.

Technical Specifications

y 20.0°C To 60.0°C
*0.1°C

20% To 95% RH
*1% RH

Autoclaves ~ Steam Sterilizers
Osworld offers a complete range of Autoclaves — Vertical, Radial Locking, and
Horizontal/Vertical Sliding Door — from 35 to 2000 litres. With options in Single or Double
Door configurations, and advanced models where the Vertical Autoclave lid opens and closes
automatically at the touch of a button, our systems combine convenience with safety. Compact,
high-capacity, and fully automated with integrated steam generation options, they ensure safe,

0 To 30 PSI
Dial Gauge/Digital

D aes

Our Products Our Product Features

7/10" Colour Touchscreen HMI Temp/Humidity Sensor
® BOD Incubator ® Deep Freezer By Exor - Italy By Rotronic - Switzerland
® Bacteriological ® Low Temperature Programmable Logic Controller Fail-safe Standby Systems
Incubator Freezer By Siemens - Germany 3
Door Hinges/Handles - ¢
-] ® 10 :
Walk In Cold Room Photo Stability Made In Grtad 21 CFR Part 11 Compliance

Chamber
LAN Connectivity
® Vacuum Oven Round/ Rectangular
CONTACT US
Our Key Statistics Our Key Clients Osworld Scientific Equipments Pvt. Ltd.

= £ B-44, New Empire Industrial Premises Kondivita,
R 10000+ c.pla A J.B. Nagar, Andheri (East) Mumbai-400 059
Years Of Experience Equipment Sold AUROBINDO % info@osworldindia.com
X & www.osworldindia.com
‘ B MSNO
@ 30+ rlﬂ LU Reliance @® Eor Corporate Office:- @
Life Sci s Research lor Better Medicines
0o=> Comnivies = SO e +91-22-28320880 / 28390487/ 66916595
- And Manq More — e For Direct Sales:-
+91 9820255219, +91 9820415498
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u( M. K. Silicone Products Pvt. Ltd.

’"SILICONETRANSPARENTTUBING \\
for the Quality Conscious. ... ?9 EXPRE

1<

To Advertise in

Business Avenues

An ISO 9001-2015 Quality
Certified Company Products

Since

1997

208, Hill View Industrial Premises, Email: rajesh.bhatkal@expressindia.com

Amrut Nagar, Ghatkopar (W), Mumbai - 400 086, India. :
Mob.: 9321965968 / 9869412342 rbhatkal@gmail.com

E-mail : sales@mksilicone.com

-
CLEANROOM MOPPING SYSTEM £3 CONTEC

e =

®

——
-~ —
—

Bucketless © Self Edgeless®
Mopping System “u Wringing Mop Mopping System

< 6"‘ -\.—_..', T — ’ ' !'\ ~

Vertiklean® - Wall EasyReach™ Dual Clean™ n¢ ' y

Mopping System Mopping System Curtain Cleaner at Mopping System =
(T-Mop) (_'J
OPE

SCANTO ;.

® +91 22 40787979 | +91 9833474859
NGunE

info@june4gmp.com | www.june4gmp.com
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We’re pleased to inform you that we're ~"."~ Hiten Techno Products
A Leading Supplier of the following v Corporation
Spectroscopy & Chromatography Consumables:
1. D2 Lamps 4. Certified Reference Materials 7. Hollow Cathode Lamps
(1) Hamamatsu Photonics K.K., Japan for Calibrating Spectrophotometers (Mitorika Co., Ltd., Japan)
(i1) Mitorika Co., Ltd., Japan & Spectrofluorometers
(iii) Excelitas Noblelight GmbH, (Starna Scientific Ltd., UK) 8. NMR & EPR Sample Tubes
Germany (Norell Inc., USA)
5. Polystyrene Films for Calibrating
2. HPLC Vials, Caps & Septa FTIRs 9. Weighing Balances
(Cole-Parmer Instrument Company (Starna Scientific Ltd., UK) (Adam Equipment Co. Ltd., UK)
LLC, USA)
6. FTIR Cells, Windows & 10. Short-Arc Xenon lamps (Ushio
3. Spectroscopy Cuvettes Accessories Inc., Japan)
(Starna Scientific Ltd., UK) (Specac Ltd., UK)

11. 96-Well Quartz Microplate
(Starna Scientific Ltd., UK)

5

Starna scenlih

CERTIFIED REFERENCE MATERIAL
RM-1921/38
Mid Infrared Transmission
Wavelength/Wavenumber Reference

*
§

Starna scier

: : : : : : : : : : : : : : : : : : 912, The Capital, Adjoining Jio Garden, G Block, Bandra Kurla Complex,
000000000000000000 Mumbai - 400 051, India.Tel: +91-22-66268000 (100 lines)
200000000000000000 Email: hemang.jhaveri@hitentechno.com | www.hitentechno.in
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i AN ISO 9001:2008
14001:2004

e

VITON « SILICONE « NEOPRENE * NITRILE « EPDM
Our Products are Manufactured -
Having Certified Cleanroom of Class 10000

DMF No 27899 for Braided Silicon Hose
DMF No 27897 for Silicon Tubing Peroxide/platinum Treated

FBD / FBP Inflatable Gasket  Sanitary “0” Rings & Gaskets Silicone Solid/Sponge Gaskets
e i \ \

Silicone Transparent Tubing

SHREE GAURAV RUBBER PRODUCTS

Factory: 112/B, Marudhar Indl. Estate, Opp. Old Syndicate Bank,
Goddev Road, Bhayandar (E)-401 105.

Telefax: 022 28197355, Mobile: 91 9892414152 / 9820469764
E-mail: sari@mtnl.net.in / gaurav_rubber@rediffmail.com Website: www.gauravrubbers.net

S EXPRESS

[11/]
e

To Advertise in

Business Avenues

Email: rajesh.bhatkal@expressindia.com

rbhatkal@gmail.com

Agitated Nutsche
Filter Dryers

Features

MOC: SS316/Hastelloy
Capacity: up to 1 KL
Metallic multilayered
filter media in SS316
or Hastelloy
Filtration rating:

1 to 150 microns
Interchangeable
filter disc system
Heatable filter disc
for faster drying
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Kumar Process Consultants
& Chemicals Pvt. Ltd.

Founded in 1978, we have extensive experience in
providing customized microfiltration solutions for the
pharmaceutical and chemical industries in India.

Range of products:

B Made-in-India Powder sintered and Multilayered
sintered metallic filter media at our sintering facility
Integrity-tested membrane filters with validation
in different materials as per process requirement
Membrane holders
Steam filters in S$316
Capsule filters
Pre-filters

Mumbai office:

Plot A-42, Road no. 10,

MIDC Wagle estate, Thane (W),
Maharashtra 400604, India

Delhi office:

920, 9th floor, Westend mall,
Janakpuri District Centre,
New Delhi 110018, India

Email us at
info@kumarfilter.com
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DPL OFFERS

® PURIFIED WATER / WFI
GENERATION SYSTEMS

® PW/WFI DISTRIBUTION SYSTEMS

e MCDP / PSG SYSTEMS

o STORAGE / MIXING TANKS

® WFI TANKS

® HOSES, DRAIN TRAPS

® SANITARY PUMPS

SERVICES

- Electro polishing

- Piping Installation

- Orbital Welding

- Boroscopy

- Instrumentation & Automation

®
DPL ppL VALVES & SYSTEMS PVT. LTD.

&) +91 93202 11777 v info@dplvalves.com [|v] purewaterengineers3@gmail.com

& www.dairypharmavalve.com
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OsmoTECH® XT Single [SANITT])

p . zﬂ % 'n.

- Sample Micro-Osmometer

Now available!

Best-in-class osmolality performance,
designed with you in mind.

/ADVANCED

INSTRUMENTS

SS LOCKER WITH
COMBINATION LOC

HIGHLIGHTED FEATURES:
* Offers the widest range of osmolality testing (0 — 4000 mOsm/kg H20)

» Supports 21 CFR part 11, GMP and EU Annex 11 compliance
« Meets Pharmacopeia osmolality testing guidelines
» 3 Level user access and password protection

« Storage: unlimited data storage for access & Y
SCIsSORLIFS €T conveN©
* Audit trail: Preserve unlimited results and events e ~
* Database backup, protects your data with automatic or manual backup 0 »
VoL ss 5% ORAIN TR
H..[u].‘..i.ﬂn!:.l.mnﬂ No. 127, Bussa Udyog Bhavan, Tokershi Jivraj Road, Sewri West, Mumbai-400015, SAN'TT EQU'PMENT & MACH'NES PVT LTD
[NSTRUMENTS | Maharashtra, Landiine : +91022 - 24166630 Mobile : +91 9833286615

Shed#5, Raj Bucket Factory Compound, Near Ghodbunder Village,

Ghodbunder Road, Post Mira Road, Dist. Thane-401 104, Maharashtra, India.
Telephone: 8655530303 / 8655510101  E-mail: cmd@sanitt.net / vipul@sanitt.net / sales@sanitt.net

A/]| Ami Polymer

Next-Generation Mixing Systems for i
Biopharma Manufacturing

Innovative single-use solutions enabling sterile, efficient, and scalable
upstream and downstream bioprocessing.

Mixing systems are essential in modern biopharmaceutical manufacturing, ensuring sterility,
product consistency, and efficient processing. With the rise of single-use technologies, mixer
bag systems offer a flexible solution for upstream and downstream applications,
Manufactured in ISO Class 7/8 cleanrooms, they reduce contamination risks, simplify
validation, and enhance operational efficiency.

APPLICATIONS IN BIOPHARMA

( UPSTREAM PROCESSING DOWNSTREAM PROCESSING 1
- Media Preparation - Buffer & Reagent Preparation
- Buffer Preparation - Process Intermediates
- Cell Culture Applications - Virus Inactivation
- Process & Fluid Transfer - Final Formulation & Fill-Finish

KEY FEATURES

Custom-designed configurations for specific bioprocess requirements
Precision-engineered impeller for uniform and consistent mixing
High burst strength ensuring operational safety and durability
Protects sensitive biological molecules during mixing
100% integrity tested with pressure leak validation

- Easy inlet and outlet connectivity

www.amipolymer.com
- Available in scalable volumes: 50L | 100L | 200L | 500L | 1000L media@amipolymer.com
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LGV RV A THERVAX GROU COMPANY ]

KEEP YOUR CLEAN UTILITY SYSTEMS
FLAWLESS WITH

TSA SPARES

Stay Operational. Stay Ahead

Full range of critical components

Genuine, pharma grade spares designed for precision and

durability

Instruments for real-time monitoring of pH, conductivity,

TOC and more

Quick availability to minimize system downtime

Guaranteed compatibility with major water system brands

Click here to know more

No Downtime.
No Compromise.
Just Pure Performance

puritysolutions@tsapepl.com +91 22 6754 2299

- www.tsaprocessequipments.com
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Visitor
Registrations
Are Open!

Pre-Register Now!

& analytica Lab India

International Trade Fair for Laboratory Technology,

Analysis, Biotechnology and Diagnostics

April 22-24, 2026
Jio World Convention Centre
Mumbai

Co-located with

o ¢, PharmaCore
-%e° India

Scan to Register

Contact: Babandeep Singh
+91 98333 23613
babandeep.singh@mme-india.in
analyticalabindia.com
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PHARMA: °

A SWISS ECO-FRIENDLY,
CHLORINE-FREE FUMIGANT

L
+ SWISS FORMULA 1=

PHARMA DISINFECTANT & FUMIGANT \a-\/-

CONTAINS NO ALCOHOL

VIRUS KARD JOLL, ONLY WITH VIROSE

available in
5 Itrs &.
30 Itrs.

mpAm
Ly . Injectable’s, Formulations,
Production areas,

QC & QA Labs Storage tank/ CIP
Packaging & Filling Areas,
Research & Life Science,
Tissue culture units,

Microbiological Labs

100%

ELIMINATION
OF AIRBORNE
BACTERIA & FUNGI

X NONTOXIC

X. NON IRRITANT

X. NON MUTATGENIC
X. NON CARCINOGENIC

Life

Sanosil Biotech Pvt. Ltd. 1" Floor Warden House,

Sir P. M. Rd, Fort, Mumbai, Maharashtra 400001

EXPRESS PHARMA

Sciences

info@virosilbiotech.com
www.virosilbiotech.com

(O 98202 33200

~ Microbe

ECO-FRIENDLY,
ENVIRONMENTAL
DISINFECTANT FOR

AERIAL
FUMIGATION

AIR CONDITIONING SYSTEM
DISINFECTION / AHU

CLEANING IN PLACE
(CIP)

SURFACE

DISINFECTION CUSTOMISED

DISINFECTION
AUDIT™

PIPE LINES
OON DISINFECTION

3E00E

Sanosil Biotech’s Virosil Pharma is a
revolutionary, eco-friendly fumigant a
strong replacement to Formalin

Fumigation. The tried and tested patented
formulation includes a complex compound
which Kkills all forms of bacteria, viruses
and spores, rendering spaces perfectly
safe and sterile.

Virosil Pharma is a complex combination of
H202 and silver ions. It neutralizes all forms of
bacteria and viruses by attacking their cell
membranes and their DNA/RNA structures.

Virosil Pharma effectively disinfects all critical
surfaces. We recommended ULV fogger gives
a very fine mist which allows the formulation to
be suspended in the atmosphere for a longer
period of time guaranteeing 100% kill on all
air-borne bacteria an fungus.

WE CATERS TO THE DISINFECTION DEMANDS OF MAJOR INDUSTRIES LIKE :

EONOBO

Nutraceuticals R&D Labs

D00

April 2026

Vaccine
Manufacturers

Ayurveda

81
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Jointly Organized by

\9 M4

MESSE
MUNCHEN

Visitor
Registrations

Pre-Register Now!

©

s PharmaCore

P .
%<’ India

The only pharma trade fair for COMO, AP],

Formulations & Excipients in West India

April 22-24, 2026
Jio World Convention Centre
Mumbai

Co-located with

‘ < analytica Lab India

Contact: Devanshi Shah
+91 70216 73287
devanshi.shah@mme-india.in

pharmacoreindia.in
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TEMPO INSTRUMENTS PVT LTD

Jempo=

MANUFACTURERES OF LABORATORY, SCIENTIFIC & INDUSTRIAL PRODUCTS

- e § g PRODUCT RANGE
+ Stability chamber « Photo Stability Chambers
. + Plant Growth Chambers + Seed Germinators
|= + Lab. Refrigerators « Multi Cell Ageing Ovens
+ Lab. Precision Ovens » Heavy Duty Ovens
| T' . Autoclaves « Deep Freezers (-20°C / -40°C)
+ Walk-in Chambers + Cryo Baths
+ \ + Humidity Chambers + BOD Incubators
« Shaker Water baths + Muffle Furnace (1200°C)
= + Lab. Drying Ovens + Furnace (1300 / 1450°C)
B — « Vacuum Ovens » Tray Dryer Ovens

Walk-In Stability Chamber

20
qu
gy

o
g
v
o
0
n
E

Stability Chamber ~ Deep Freezer  Precision Oven  High Temp. Oven  BOD Incubator ~ Furnace 1450°C
L B B B BN BN BN BN BN BN BN BN BN BN BN BN BN BB R

FLEXOTHERM HEATING TAPES & CORDS

Applications include sectors such as Pharmaceutical, Food Processing, Petrochemicals/ Chemical Processing,
Laboratory, Medical & Analytical Instrumentation, Gas Handling, General Manufacturing etc.

Contact us for your custom requirements

Tempo Instruments Pvt Ltd Contact us

Top Syringe Compound, W.E. Highway, Pandurang Wadi, Behind >4 enquiry@tempo.net.in

Samarat Hotel, Mira Road, Mumbai 401 104 + 91 9820464003 / 9820840572
Maharashtra, India @ tempoinstruments.com
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Jointly Organized by

Join the League of Leaders!

Your Place is Here — Exhibit with the Industry Leaders.

Represented brands of 2025

IAA A VvV
accupack — s
o LLLY NicomAC ‘iil!)
Parle 2 (Panma PROCHEM
mf@m Pharmalab "=/ J TAPASYA —

Register your interest!

P nmnﬁ 9 §10f 11 RITRLEE
=

PRO!! PACK EXPO®N  HITEX Exhibition Centre, Hyderabad

Leading trade fair for Pharma Processing & Packaging Machinery

. Babandeep Singh
For more details ;97 98333 23613
contact

Scan to register

your interest babandeep.singh@mm-india.in

pharmapropack.com

84  April 2026 EXPRESS PHARMA



EXPRESS PHARMA

23" EDITION

™
Concurrent Event

{%% PACKAGIN PACKAGING J

[MATERIAL|

Q'\ - QC\

Modular Clean Rooms

EXHIBITION ON
PHARMA

MACHINERY,
LAB & CONTRACT
MANUFACTURING

20 21 22
AUGUST 2026

HELIPAD EXHIBITION CENTRE,
GANDHINAGAR, GUJARAT

450+ 25,000+ | 30,000+
EXHIBITORS | VISITORS | SQ.METER AREA

Organized By Associate Partner Silver Sponsor Official Media Partner
B Mo,
&& ?p A 50 st 2013 CHRTINED COMMAT. a® 5
gpharma. | fHan | @EESEE | Otelvio | Pharmalech

Q +9193772 35673 | © expo@pharmatechnologyindex.com | © www.PharmaTechExpo.com
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Eppendorf introduces SpinPro® centrifuge
series to streamline life science research

New centrifuge series supports sample processing, workflow integration and laboratory
operations across research settings

Hamburg, Germany,
20 March 2026

Effortless every time -
Redefine centrifugation
with SpinPro® 6 R
Eppendorf, a leading interna-
tional life science company that
develops, manufactures, and
distributes instruments, con-
sumables, and services for use
in laboratories around the
world, today announced the
commercial launch of the Spin-
Pro® 6 R centrifuge, the first in
the Company’s new range of
SpinPro floor-standing and
benchtop centrifuges. With an
advanced user-interface and
ergonomic operation, the Spin-
Pro 6 R provides a flexible, and
scalable solution for sample
separation.

Building on Eppendorf’s es-
tablished range of benchtop
centrifuges, the refrigerated
SpinPro 6 R benchtop cen-
trifuge offers additional smart
features to streamline work-
flows including new rotors with
universal adapters. These ro-
tors can be interchanged
within various models of the
upcoming SpinPro line, reduc-
ing inventory and minimising
costs. With a wide range of
compatible vessels, the rotors
can support applications such
as cell culture harvesting, pro-
cessing of biological samples
and isolation of proteins across
pharma, biotech, food, and
agriculture sectors. Radio Fre-
quency Identification (RFID)
chipped rotors enable instant
recognition, increasing safety
for both samples and users. All
new fixed-angle rotors are
equipped with Eppendorf
QuickLock® Pro lids for fast
and easy one-handed opera-
tion.

Designed with ergonomics
in mind, the SpinPro 6 R is sim-
ple to use and easily integrated
into existing workflows. Its in-
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tuitive software and adaptive 7-
inch touch-based display en-
sure straight-forward set up,

while the one-touch operation
electric lid drive allows for er-
gonomic interaction with the
device. The SpinPro 6 Ris ACT
2.0 labelled, using CO2-based

cooling technology without F-
gases and full transparency on
consumption, production, and

sourcing, to contribute to labo-
ratory environmental targets.
Dr Tim Schommartz,
Global Marketing Manager at
Eppendorf SE said; “I see the

g o
.

S

new SpinPro 6 R centrifuge as
a great addition for busy labs
worldwide. It combines power-
ful performance with our latest
sustainable CO2-based cooling
technology, intuitive Eppendorf
QuickLock® Pro lids, and ad-
vanced compliance features
such as documentation and
seamless LIMS integration.
The SpinPro range is all about
making centrifugation more
convenient, more reliable, and
more efficient - allowing scien-
tists to concentrate on their re-
search!”

Badrinarayanan, Product
Marketing Manager at Eppen-
dorf India, said; “Eppendorf
proudly introduces the Spin-
Pro 6 R centrifuge, engineered
to elevate laboratory efficiency
and compliance. Featuring in-
novative CO2-based sustain-
able cooling, Eppendorf Quick-
Lock® Pro lids, and advanced
compliance capabilities such as
documentation and seamless
LIMS integration. The SpinPro
6 R sets a new standard for reli-
ability and operational excel-
lence. This next-generation
SpinPro range minimises risk
and error, empowering scien-
tists to accelerate research
with confidence while support-

ing sustainability and regula-
tory requirements.”

For more information on the
SpinPro 6 R, visit: www.eppen-
dorflink/spinpro6r

About the Eppendorf
Group

Eppendorfis a leading interna-
tional life science company that
develops, manufactures, and
distributes instruments, con-
sumables, and services for use
in laboratories around the
world.

The product portfolio of the
business divisions includes Lig-
uid Handling & Consumables
and Separation & Instrumenta-
tion as well as the Bioprocess
vertical includes, for example,
pipettes, pipette tips, cen-
trifuges, mixers, ultra-freezers
and bioreactors for cell and
gene research. In addition, Ep-
pendorf offers a wide range of
high-quality consumables. In
fiscal year 2024, the Eppendorf
Group recorded consolidated
revenue of €980.3 million and
invested €69 million in re-
search and development
(R&D).

Eppendorf products are
used in academic or industrial
research laboratories, such as
pharmaceutical, biotech, chem-
ical, and food industries, as well
as clinical, environmental,
forensic, and industrial labora-
tories for process analysis, pro-
duction, and quality assurance.

Since 1945, the Eppendorf
Group has been headquartered
in Hamburg, Germany, and to-
day operates production and
R&D sites in Europe, Asia and
North America and has sub-
sidiaries in more than 30 coun-
tries. Today, the Group employs
more than 4,000 people world-
wide. They all act in accordance
with the purpose of the com-
pany's founders: to improve hu-
man living conditions.



Romaco Group appoints Nicola Magriotis as
Chief Sales Officer

New role introduced at group level to lead global sales and service operations

he advisory board of
Romaco Holding
GmbH has appointed

Nicola Magriotis as Chief
Sales Officer (CSO) of the Ro-
maco Group. By creating this
new managerial post at Group
level, the international phar-
maceutical machinery manu-
facturer is strengthening its
global sales and service organ-
isation.

Nicola Magriotis has been
appointed Chief Sales Officer
(CSO) by the advisory board of
Romaco Holding GmbH, and
in this role will be responsible
for the sales and service or-
ganisation of the international
Romaco Group. He joins Jens
Torkel (Chief Executive Offi-
cer) and Ann-Xiaoyan Li
(Chief Financial Officer) on
the management team of the
pharmaceutical machinery
manufacturer based in Karl-
sruhe, Germany.

As of 2020, Nicola Magrio-
tis has served as Managing Di-
rector of the Romaco S.r.l.
business unit in Bologna, Italy,
and will continue in this role
alongside his appointment as
CSO. Since joining the com-
pany in 2007, he has held vari-
ous management positions, in-
cluding Product Manager,
Sales Director, and Director of
Sales and Service. During his
almost 20-year tenure at the
Italian production site for Ro-
maco’s Macofar and Promatic
brands, his responsibilities
have continually expanded
with each new role.

Since the beginning of
2026, Nicola Magriotis - who
has a degree in mechanical
engineering and an MBA
(Master of Business Adminis-
tration) from the Bologna
Business School - has been
overseeing the Romaco
Group’s international sales
and service activities as CSO
at Group level. This strategy

Nicola Magriotis, CSO of the Romaco Group

is supported by the parent
company Truking Technology
Ltd. In future, the two firms
will work even more closely
together to expand existing
markets and tap into new
ones.

“My many years of work at
Romaco have played a deci-
sive role in shaping my lead-
ership style,” explains Nicola
Magriotis, CSO of the Ro-
maco Group. “I would like to
thank my mentors and the
management of Romaco and
Truking for the great trust
they have placed in me, and
am very much looking for-
ward to taking on the chal-
lenge of being the first Chief
Sales Officer in the history of

the Romaco Group. As a one
stop solutions supplier, we op-
erate in an extremely com-
plex market environment, in
which we constantly must
prove ourselves as a reliable
partner. Building lasting trust
through personal customer
relationships, well-founded
technical and application-
specific expertise and excel-
lent services - this is what I
will be focusing on in my new
role.”

“Nicola Magriotis’ strong
ties to Romaco, as well as his
many years of experience and
wide-ranging expertise in
sales and service, make him
particularly well-suited for the
position of CSO,” emphasises

Jens Torkel, CEO of the Ro-
maco Group. “Mr. Magriotis
builds bridges - and this is a
quality of enormous impor-
tance in an international or-
ganisation such as the Romaco
Group, with its extensive and
varied sales network and
global customer base. He is
also taking on a key role in the
collaboration with our parent
company, Truking, to make
even better use of existing op-
portunities for synergies in the
future.”

Romaco Group

Romaco is a leading interna-
tional supplier of processing
and packaging equipment
specialising in engineering
technologies for pharmaceuti-
cal products. The Group pro-
vides individual machines,
lines and turnkey solutions for
manufacturing, filling and
packing powders, granulates,
pellets, tablets, capsules, sy-
ringes, liquids and medical de-
vices. The company also
serves the food and chemical
industries. Through its vari-
ous technologies, Romaco is
committed to sustainable pro-
duction and to systematically
reducing CO2 emissions.

The Romaco Group has its
headquarters in Karlsruhe
(Germany) and is part of
Truking Technology, a globally
operating high-tech enterprise
based in Changsha (China).
Truking’s core competency is
handling and filling pharma-
ceutical liquids.

Romaco operates from six
production sites worldwide,
with a broad portfolio com-
prised of seven established
product brands. Noack and
Siebler (Karlsruhe, Germany)
supply blister, heat-sealing
and rigid tube filling ma-
chines. Macofar (Bologna,
Italy) markets technologies for
filling sterile and non-sterile

powders and liquids. Promatic
(also Bologna, Italy) spe-
cialises in cartoners, track &
trace systems and case pack-
ers. Kilian (Cologne, Germany)
is a leading manufacturer of
tablet presses. Innojet
(Steinen, Germany) is in the
business of granulating and
coating fine solid particles.
Tecpharm (Barcelona, Spain)
offers tablet coating technolo-
gies.

More than 930 highly
skilled and committed Ro-
maco employees are dedicated
to the development of future
product technologies and to
the continuous implementa-
tion of internal improvement
processes. The Romaco
Group’s multi-brand system
solutions are sold worldwide
through ten Sales & Service
Centers and a dense network
of local agent organisations.
Over 12,000 installations deliv-
ered by Romaco are currently
in use in more than 180 differ-
ent countries.

For more information on
Romaco, visit our website and
social media channels: www.
romaco.com — Showroom -
LinkedIn - YouTube

Company contact

Susanne Silva

Market Communications
Romaco Group

Am Heegwald 11

76227 Karlsruhe

Germany

T:+49 (0)7214804 0

E: susanne.silva@romaco.com

Press contact

Micha L. Harris

Senior PR Consultant
Carta GmbH
Iggelheimer Str. 26
67346 Speyer

Germany

T:+49 (0)6232100 111 20
E: harris@carta.eu
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Optima advances digital twins to boost efficiency
in pharmaceutical turnkey machines

Virtual testing, training and simulation tools enhance performance in complex manufacturing

environments

he potential is clear. If
I digital twins can fully
replicate the functional-
ity of turnkey systems, project
timelines can be significantly
shortened. Specialised digital
twins for complex fill-and-finish
systems, including isolators and
freeze-drying units are already
available. This article explores
the efficiency boost these digital
tools provide.

The concept of the digital
twin has been widely known for
years, but what it truly entails is
interpreted differently due to
the diverse fields in which digi-
tal twins are applied. Today,
they are already being used in
logistics, personalised medicine,
and even marketing.

Even within mechanical and
systems engineering, there are
numerous “types” of digital
twins. The complexity of the
system to be digitised plays a
key role in determining how eas-
ily it can be digitally mapped. In
addition, the potential applica-
tion scenarios for a digital twin
are equally diverse. Whether
these varied tasks can ulti-
mately be fulfilled depends
largely on the level of detail the
digital twin is able to achieve.

Bringing the vision to life
In the medium term, Optima's
digital twins will represent all
relevant details of a comprehen-
sive turnkey system. These
models are fully functional and
operate in real time. A single,
centralised model integrates all
core components, including fill-
and-finish processes, isolators,
and, where applicable, freeze-
drying systems with loading and
unloading, as a complete
turnkey solution.

The digital twin serves as a
complete virtual mirror of the
entire process that containers
or liquid pharmaceuticals un-
dergo within a system, including
all supporting processes. This
can then be used, for example,
to conduct flow simulations

212 EXPRESS PHARMA
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across the entire isolator-pro-
tected area, both during opera-
tion and with all moving system
components in place. Software
testing, as well as other simula-
tions, can be conducted using
this centralised digital model,
even before the physical ma-
chinery is built. That’s the vision
- and it’s almost within reach.
Every day, a dedicated team
of experts at Optima is working
to make digital twins viable for
both current applications and
future innovations. These

Preliminary testing of control software on the digital twin offers sub-
stantial time savings and efficiency improvements - capabilities now

included in Optima'’s portfolio

efforts are already yielding re-
sults. What began as a develop-
ment initiative has evolved into a
new service offering now avail-
able to Optima’s customers. The
first pharmaceutical companies
are already commissioning digi-
tal twins of their actual equip-
ment, highly complex and large-
scale systems. One key
distinction from the long-term
vision is that these digital twins
are currently specialised for
specific application areas,
rather than being centralised
models of entire systems.

Practical application:
Preliminary PLC testing
using the digital twin
“Today, we already identify sev-
eral areas where digital twins
can be applied” says Waldemar

Mayer, Group Leader Develop-
ment Digitalisation at Optima.
One of the key development
goals is to use the digital twin to
conduct virtual testing of a sys-
tem’s control software (PLC) in
advance. “We see enormous po-
tential for time savings here. If
we can fully test the program
code for an entire system in a
virtual environment, rather
than on the physical machine, it
marks a significant milestone.
Our customers benefit from
faster, more efficient commis-
sioning processes,” Mayer ex-
plains.

With this type of digital twin,
Mayer’s team sees itself close to
the finish line, particularly when
it comes to highly complex
turnkey systems. The objective
is to develop a model in which

CAD data produces a 3D model, but only by integrating digitised
mechanics, kinetics, sensors, servo motors, and software does a digital
twin emerge that accurately represents the processing workflow

s
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Digital twins, operated through original HMIs, are already being success-

fully utilised for training purposes

the PLC cannot distinguish
whether it is operating a real
system or its digital counter-
part. Ideally, this would allow
the program code developed on
the digital twin to be transferred
to the real system with little to
no modification. As a result,
time-consuming iteration loops
on the physical system, which
were previously almost unavoid-
able, could be eliminated.
Another key application for
this type of digital twin is the
testing of firmware updates
from PLC and component man-
ufacturers. Rather than deploy-
ment directly to the physical
system, updates are first tested
on the digital twin. Only after

successful validation are they
rolled out to the real system.
Similarly, any functional
changes or enhancements de-
veloped jointly by Optima and
the customer can be virtually
tested in advance. This ap-
proach eliminates the need for
prolonged production downtime
and significantly reduces the
risk of errors, offering an addi-
tional layer of security.

From training to hands-on
operation

‘When new functions or modules
are developed within a project,
functional testing is typically
conducted on the physical
hardware using test benches. If
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modifications are required, a re-
design is implemented, the test
bench is reconfigured, and new
components may need to be or-
dered, explains Mayer. However,
if a digital twin of the module or
function is already available, it
can reveal potential areas for
improvement without the need
to order parts or rebuild test
benches. Additionally, this visu-
alisation proves especially valu-
able when dealing with highly
complex processes within the
systems. According to Mayer,
these interrelated processes can
be better understood on screen
with the aid of moving
components.

Training new employees us-
ing digital twins offers signifi-
cant time savings because oper-
ators in training are not
permitted to work on the actual
system during production. Con-
sequently, production systems
must be “set aside” for training,
leading to potential production
losses or delays in sales. Since
the digital twin features a fully
functional HMI, it allows
trainees to practice tasks like
starting the system or perform-
ing format changes. Individual
processes and the impact of
these format changes can be re-
alistically observed within the
digital twin.

Physics and the digital
twin

Despite the well-founded enthu-
siasm surrounding digital twins
and their potential, considerable
challenges remain. Mayer
points out that, to date, there is
no central tool for creating digi-
tal twins. Substantial manual ef-
fort is still necessary to develop a
digital twin that meets system
requirements. Similarly, the de-
velopment tools themselves are
still evolving. Optima has imple-
mented one key advancement -
a simulation interface compati-
ble with both Rockwell and
Siemens control software. How-
ever, support from component
manufacturers continues to of-
fer room for improvement.

The level of detail is a key dif-
ferentiator and ultimately a
measure of quality for digital
twins. Optima’s ongoing devel-
opment of its digital twin explic-
itly aims to represent processes
as realistically as possible. This
objective goes hand in hand with

Digital Twmn

How does Optima create a digital twin? One key element is the simula-
tion interface, which digitally replicates the behavior of hardware com-
ponents such as sensors and valves. Ultimately, the goal is for the PLC
code developed and tested on the digital twin to be transferable to the

physical machine with minimal effort

Ambitious vision: A centralised, fully representative digital twin that
visualises movements and processes in real time, accurately

incorporating physical dynamics

the increasing integration of
physical phenomena into the
models. Physics encompasses
many effects, such as drive slip-
page or compensatory move-
ments in motor mounts. In
these cases, if a load is not ap-
plied precisely as introduced,
the deviation may seem negligi-
ble in isolation, but the sum of
such slight inaccuracies will be
noticeable in the digital twin.

Digital support

Another aspect of digital twins
involves developing and inte-
grating behavioral models for
the many hardware compo-
nents, aiming for the highest
possible level of differentiation.
Mayer uses cylinders in systems
as an example: Do they simply
open and close digitally, or do
they also simulate dampening
effects as in the real system? Op-
tima is committed to achieving
the most precise simulation pos-
sible and ensuring the control

software can be transferred
seamlessly from the digital twin
to the physical system. Conse-
quently, the digital model incor-
porates dampening effects in
cylinders.

What remains on the devel-
opers’ agenda is the integra-
tion of previously separate dig-
ital  elements into a
comprehensive, higher-level
model. Current models, tools,
and computational capabilities
are not yet sufficient to fully
support this. For instance, the
dosing behavior of liquids in
vials could eventually be incor-
porated into a centralised
model. While isolated simula-
tions of this behavior are al-
ready feasible, representing it
accurately as a component
within an overall system model
is still out of reach. This would
require including factors such
as laminar flow and, where ap-
plicable, simultaneous dosing
and transport processes in-

volving acceleration and decel-
eration.

First projects:
Comprehensive

Optima’s initial digital twin de-
ployments are already being de-
livered for complex systems.
One ongoing project involves
creating a digital twin of an Op-
tima turnkey system including
the fill-and-finish line, isolators,
and four freeze dryers.

These large, complex phar-
maceutical systems are hardly
comparable to other “twin proj-
ects” in mechanical engineering,
Mayer explains. A pharmaceu-
tical line, like the one currently
being developed both physically
and as a digital twin at Optima,
can consist, for example of nine
machines connected inline. In
total, up to 150 servo motors,
sensors, and other components
operate together and are soft-
ware controlled. This complex-
ity surpasses that of a digital
twin of an entire production hall
with 30 robots performing rela-
tively simple tasks, Mayer
notes.

Adding to the complexity
of digital twins in the pharma-
ceutical segment are the strin-
gent regulatory requirements
specific to this industry, partic-
ularly those affecting software.
For instance, any software
changes must be verifiable and
fully traceable. Additionally,
different software modules
must be secured against unau-
thorised access and may
only be modified by authorised
personnel.

Optima is making significant
strides in the technological ad-
vancement of digital twins,
which demands substantial in-
vestment. High-performance
computing power and the latest
graphics cards have been ac-
quired to meet these require-
ments. However, advanced de-
velopment tools are only
effective when paired with qual-
ified personnel who have the ex-
pertise to utilise them properly.

Since July 15, Nicholas
Alexander Schloer has been
leading Optima’s “Digital
Twins” department. Addition-
ally, Optima’s experts collabo-
rate with specialists across
company boundaries when nec-
essary. “To accelerate develop-
ment, we evaluate each situa-

tion individually to determine
the most efficient and effective
path to achieve our goals,” ex-
plains Mayer.

Turnkey advantage
Considering Optima’s develop-
ment objectives and the com-
plexity of pharmaceutical sys-
tems, one point stands out:
Optima’s turnkey approach
provides optimal conditions for
creating digital twins. All rele-
vant information integrated into
a digital twin is directly acces-
sible without company bound-
aries or restrictions. The
greater the level of detail in the
digital twin, the more effectively
numerous functions can be digi-
tally coordinated. Additionally,
having program code developed
by a central provider for all
plant components offers a dis-
tinct advantage. The ability to
digitally test this program code
for the entire system before-
hand marks a significant step
forward. At Optima, the digital
twin has not only found its foot-
ing but is taking major steps to-
ward a promising future. Its ap-
peal lies not only in its
development potential but also
in the tangible benefits it has
already delivered, benefits
that validate and encourage
its deployment in customer
projects.

A key development objective is
leveraging the digital twin for vir-
tual testing of a system’s control
software (PLC) prior to physical
commissioning.

Optima’s ongoing develop-
ment of its digital twin explicitly
aims to represent processes as
realistically as possible.

Important for you

® Optima offers digital twins
for even the most complex
turnkey systems

o A key milestone is the
programming and testing PLC
code on the digital twin at an
early stage

) Additional applications
include training and firmware
updates, and functional system
upgrades

® Significant efficiency and
time savings are already being
realised

® The Vision: A centralised,
detailed digital twin encompass-
ing all simulations and tests
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SEW-EURODRIVE India opens Drive
Technology Centre in Chennai

Facility expands assembly and service capabilities to support industrial operations in southern
and easternIndia

EW-EURODRIVE India
S has inaugurated its new

Drive Technology Centre
(DTC) in Chennai, one of South
India’s fastest-growing indus-
trial hubs. Conceived with a
long-term perspective, the facil-
ity is designed as a robust plat-
form built for generations. It
strengthens SEW-EURO-
DRIVE’s ability to serve cus-
tomers across southern and
eastern India with higher re-
sponsiveness, reliability, and
long-term support.

Spread across 12.27 acres,
the 21,350-sqm assembly and
service facility provides the
scale and flexibility needed to
support customer growth,
evolving application require-
ments, and future expansion. It
reflects SEW-EURODRIVE’s
commitment to sustainable de-
velopment, technology leader-
ship, and long-term partnership
with Indian industry, combining
global engineering standards
with strong local execution.

The facility complies with
green building norms, incorpo-
rating natural daylight, solar
power generation, and rainwa-
ter harvesting. Energy-efficient
construction and advanced cli-
mate control reduce shopfloor
temperatures by up to 3°C, sup-
porting stable production con-
ditions, consistent quality, and
improved working environ-
ments.

At its core is a 15,000-sqm
assembly shop with digitisation-
ready, high-productivity assem-
bly cells based on a single-piece
flow concept, along with SEW-
EURODRIVE India’s first semi-
automated painting booth to en-
sure consistent surface quality
and higher throughput.

With this DTC, SEW-EURO-
DRIVE reinforces its role as a
trusted partner, investing in ca-
pabilities that support cus-
tomers’ long-term industrial
growth in India.
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Complete environmental monitoring solution -
testo Saveris Pharma

here are several critical
applications in the in-
dustry like research and

development that demand for
continuous & reliable monitor-
ing of important environmental
parameters. From medical, bio-
technical, chemical and phar-
maceutical laboratories to
cleanrooms, biobanks up to
blood and tissue banks, a holis-
tic monitoring system is very
necessary  which reliably
records different measurement
parameters in these rooms and
at equipment. Wherever there
is a need to adhere to necessary
standards, ensure traceability
and audit compliance, especially
Pharma, these solutions become
crucial in the facility operation.
The most efficient way to
address this requirement is the
implementation of fully auto-
mated environmental monitor-
ing system testo Saveris
Pharma. It monitors and docu-
ments temperature, humidity,
differential pressure, and other
parameters without interrup-
tion and compliantly with GxP
so that audits and inspections
are conducted smoothly. As a
complete solution, testo Saveris
Pharma combines
®  High-precision measure-
ments with secured data com-
munication
® Intuitive and pro validation
software
® Comprehensive services.
The system consists of fol-
lowing components

Data logger and
communication modules
Data loggers are the compo-
nents that measure / log the
data continuously at different lo-
cations in the facility. They com-
municate with the base unit to
transfer the recorded data. Be-
cause there are numerous tasks
to fulfil in research and develop-
ment, there are various models
of data logger to measure differ-
ent parameters.

Another important task is
data transfer and for that com-
munication modules are used.
Each data logger can be flexibly

= C
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connected to one of the three lytical/ Microbiology Lab, Ani-

communication modules. mal house or Equipment Moni-

® WLAN Module toring like Refrigerator, Freezer,

® LAN Module Chiller, Walk in chamber; etc.

® Radio via Testo Ultra range

communication Module The base station

testo UltraRange ensures
that a strong and robust radio
signal is available even over long
distances or in closed rooms. All
data loggers can be exactly cal-
ibrated, and depending on the
model, can record temperature
and relative air humidity. As per
the applications, Data Loggers
are selected for Environment
Monitoring for Warehouse, Ana-

The base is literally the heart of
testo Saveris Pharma system. It
can connect with 1000 different
Data Loggers at a time. It col-
lects measurement values and
analyse it limit value violation or
any other critical event occurs.
It plays an important role in
prompt alarm management.
The base unit can be positioned
centrally at a given facility loca-

tion or office. Base station deliv-
ers alarms to users via an alarm
relay and an LTE stick that en-
ables alarms by SMS as well in
addition to visual and audible
alarms.

Digital and analog sensors
The instrumentation utilised to
measure parameters like tem-
perature and humidity is in the
form of variety of digital and
analog sensors that are easy to
handle and install. The Digital
sensors has advantage over ana-
log sensors as it can be quickly
exchanged during continuing
operation for calibration or de-
fect correction. Calibration of
Digital Sensor is independent of
its Logger. Thus, it ensures no
gap in the measurement values
or documentation. The measur-
ing ranges of the temperature
probes extends from -200 °C to
+1300 °C, covering almost any
possible scenario in the field of
research & development.

The integration of other
measurement parameters such
as differential pressure, parti-
cles etc. also work smoothly
with the analog coupler as a
standardized interface.

System software

Once the data is recorded by
Loggers and analysed by the
base station, the testo Saveris
Pharma software comes into
play where all readings are col-
lated, stored, visualized, and
backed up seamlessly. Auto-
matic reports are generated and
sent over email to concerned
users. Some important features
are applied like electronic signa-
ture, Electronic Record, Access
Control, Audit Trail, Alarm
Logs. There are two versions of
the testo Saveris software;

® testo Saveris PRO software-
It is suitable for the automated
and uninterrupted data moni-
toring with less stringent regu-
lations, normally other than
Pharma Industry.

® testo Saveris CFR software -
It guarantees unconditional ad-
herence to US 21 CFR Part 11 as
well as Annex 11 of the EU

guidelines for GMP. In addition
to the range of function of the
PRO version, it offers Audit
Trail and electronic signatures.

In addition, we provide Web
access to the data with testo
Saveris Pharma Cockpit - a web
based and intuitive user inter-
face which allows data access
from different end devices.
Alarms can be identified and ac-
knowledged via a smartphone,
tablet or PC at any time. It also
supports features like digital
signature post any action as well
as a mandatory comment on the
event.

Comprehensive services
The most important aspect of
any solution is after sales serv-
ice. This is one of the strongest
values offered by Testo to its
customers. Testo extends its
support from site survey, Instal-
lation commissioning, 1Q-0Q
documentation to annual main-
tenance work and recalibration.
So, all the end-to-end services
are offered under one roof as an
OEM by Testo. Thus, user do
not have to run pillar to post to
get support, Testo ensures rich
user’s experience throughout
life cycle of the system.

Areas of application

® Area Monitoring in Labs,
Production, Warehouse, Animal
House in Pharma

® Equipment monitoring for
QA/QC, Microbiology in
Pharma

® (lean room area Monitoring
in Pharma

®  Refrigeration and deep-
freezer applications in Pharma
® Uninterrupted cold chain
monitoring & controlled freez-
ing in blood and bio banks

®  Applicable for lab equip-
ment from laboratory extractor
to water bath

® Data centre Area Monitor-
ing

® (Calibration and Testing Lab
area monitoring

For more details, login to our

website wwuw.testo.com or write
back to us on info@testo.in
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Redefining humidity control in pharma manufacturing

Bry-Air systems reflect shift towards material-based humidity control in pharma manufacturing

turing, environmental con-

trol has evolved from a sup-
porting function to a critical
determinant of both opera-
tional efficiency and product
quality. As energy costs con-
tinue to rise and sustainability
targets become more stringent,
maintaining precise humidity
levels is no longer just a techni-
cal requirement but a signifi-
cant operational challenge.
Manufacturers are increas-
ingly under pressure to achieve
consistent environmental con-
ditions while minimising en-
ergy consumption and control-
ling operating costs, making
efficient humidity management
a key focus area across modern
pharmaceutical facilities.

Humidity plays a significant

In pharmaceutical manufac-

role across multiple stages of
pharmaceutical production.
From material handling and
granulation to coating, packag-
ing, and storage, even small
fluctuations can influence
product characteristics, affect
hygroscopic materials, and
introduce variability in pro-
cessing conditions. In clean-
rooms and API manufacturing
environments, uncontrolled
moisture levels can lead to
issues such as agglomeration,
degradation, electrostatic chal-
lenges, and long-term stability
concerns.

Traditionally, desiccant-
based systems have been
widely deployed to manage hu-
midity in pharmaceutical facili-
ties. These systems have pro-
vided reliable performance

over the years and continue to
form the backbone of environ-
mental control strategies. How-
ever, as manufacturing priori-
ties expand to include energy
efficiency, sustainability, and
operational optimisation, there
is increasing attention on how
humidity control can be
achieved with lower energy
demand and improved process
integration.

This shift has driven inter-
est in newer approaches to de-
humidification, particularly
those enabled by advance-
ments in material science.
Emerging adsorption materials
with highly engineered porous
structures are enabling more
efficient interaction with water
vapor, allowing systems to
deliver consistent environmen-

tal control with reduced opera-
tional burden. These develop-
ments are also facilitating bet-
ter integration with modern
energy systems and supporting
broader sustainability objec-
tives within pharmaceutical
operations.

As environmental control
becomes more closely linked
with process performance, the
emphasis is moving beyond
achieving target conditions to
maintaining them with greater
stability and efficiency. This is
particularly relevant in high-
sensitivity manufacturing envi-
ronments, where even mar-
ginal deviations can have
downstream effects on product
quality and yield.

In this context, manufactur-
ers are increasingly adopting

advanced dehumidification
platforms based on next-gener-
ation adsorption materials, with
companies such as Bry-Air in-
troducing systems like the
P80°x to address these evolving
requirements. Such solutions
reflect a broader shift toward
material-driven innovation in
humidity control, where im-
proved adsorption characteris-
tics enable more efficient and
stable performance under de-
manding operating conditions.

As pharmaceutical manu-
facturing continues to advance,
environmental control is no
longer viewed as a standalone
utility, but as an integral com-
ponent of process integrity—
requiring solutions that align
with both operational demands
and sustainability goals.
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Gandhi Automations elevates loading bay efficiency
with advanced dock leveler solutions

Engineered systems from Gandhi Automations Pvt Ltd enhance safety, durability and seamless

material flow

t Gandhi Automations,
we are proud to be rec-
gnized as India’s No.l

Entrance Automation and
Loading Bay Equipment Com-
pany. This achievement is the
result of our relentless pursuit
of excellence, innovation, and a
steadfast commitment to deliv-
ering quality. Over the years,
we have earned a reputation
for providing reliable solutions
backed by exceptional cus-
tomer service. Our dedication
to maintaining the highest
standards is reflected in our
certifications, including EN
ISO 9001:2015, EN ISO
14001:2015, and ISO
45001:2018, accredited by TUV
Austria.

Since our inception in 1996,
we have been at the forefront of
manufacturing, importing, dis-
tributing, and installing prod-
ucts that are both reliable and
user-friendly.

Among our range of innova-
tive solutions, our dock levelers
play a crucial role in enhancing
the efficiency and safety of
loading and unloading opera-
tions. We offer Electro-hy-
draulic, pneumatic, and me-
chanical Dock Levelers, each
designed to ensure fast,
smooth, and safe transitions
between vehicles and loading
bays. Designed to meet EN
1398 standards, our dock level-
ers are engineered for the most
demanding environments. The
platform surface features an
MS almond-shaped anti-slip
checkered plate, with a robust
12+2 mm thickness, providing
enhanced durability and safety
for optimal performance. Avail-
able in capacities of 6, 9, and 12
tonnes, our dock levelers are
versatile enough to meet a wide
range of operational needs.

To meet diverse loading
needs, we provide a compre-
hensive range of dock levelers:

a) Radius Lip Dock Leveler-
sAvailable in various sizes and
capacities, our Radius Lip Dock

Levelers connect the dock with
the truck bed, facilitating easy
drive-on and drive-off opera-

tions for forklifts and other
equipment. Their self-cleaning
lip-hinge system prevents the

accumulation of dust and dirt,
ensuring smooth operation.
b) Telescopic Lip Dock Lev-

elersldeal for situations where
vehicles cannot dock closely,
such as sea containers or side-
loading railway wagons, these
levelers come with an extend-
able lip that can reach up to 1
meter, providing flexibility in
various loading scenarios.

¢) Edge-of-Dock Leveler-
sCompliant with the latest EN
1398 safety standards, our
Edge-of-Dock (EOD) Levelers
are ideal for facilities without
an existing pit, where the
height difference between the
loading dock and the truck bed
is minimal. These levelers are
particularly suited for environ-
ments with consistent truck
heights, such as warehouses,
distribution centres, and retail
facilities. EOD levelers offer an
efficient, space-saving solution
for quick loading and unloading
in locations where installing a
pit-style leveler is not feasible.
They offer reliable perform-
ance and safety for efficient
loading operations.

d) Forklift Roll-Off Barrier
Lip Dock LevelersOur newly
introduced Forklift Roll-Off
Barrier Lip Dock Leveler in-
cludes a run-off protection fea-
ture that prevents accidental
forklift roll-off when the over-
head door is open and no trailer
is present. This leveler com-
bines the benefits of hydraulic
dock levelers with the added
security of a robust barrier.

All our dock levelers can be
seamlessly interlocked with ex-
isting doors and vehicle re-
straint systems, ensuring top-
notch performance and security
in every loading operation.

For further details, contact:
Gandhi Automations Pvt Ltd
Chawda Commercial Centres
Link Road, Malad (W)
Mumbai-400064,

IndiaOff: +9122 66720200 /
66720300

Fax: +9122 66720201

Email: sales@geapl.com
Website: www.geapl.com
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Ami Polymer strengthens biopharma processing with
single-use mixing systems

Advanced polymer-driven solutions support sterile, scalable and efficient upstream and
downstream operations

ntroductionMixing  sys-
Items are a critical compo-

nent of modern biopharma-
ceutical manufacturing,
ensuring sterility, product con-
sistency, and process efficiency.
With the rapid shift toward sin-
gle-use technologies, mixer bag
systems have become an inno-
vative and reliable solution
across upstream and down-
stream applications.

Designed for single-use dis-
posable and biopharmaceutical
industries, these systems are
manufactured in controlled
cleanroom environments (ISO
Class 7/ ISO Class 8), ensuring
strict quality control from raw
material selection to finished
product delivery.

Key features & benefits

® Tailored designs for spe-
cific process applications

® Integrated precision im-
peller for consistent and uni-
form mixing

®  High burst strength for
durability and operational
safety

° 100 per cent integrity
tested with pressure leak vali-
dation

® Superior protection of
product molecules and compo-
nents

® Easy inlet and outlet con-
nections

® Scalable sizes: 50L | 100L |
200L | 500L | 1000L

Applications in biopharma
Upstream processing
Single-use mixing systems
play a vital role in:
® Media preparationEnsures
uniform dissolution of powders
and nutrients in WFI, directly
impacting cell growth and pro-
ductivity.
® Buffer preparationProvides
accurate and homogeneous
mixing for pH control during
cell culture and fermentation.
® (Cell culture applications-
Maintains sterility and consis-
tency in media preparation and
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storage.

® Process & fluid transferEn-
ables safe, contamination-free
handling of process liquids.

Downstream processing
Mixer systems are equally crit-
icalin:

® Buffer & reagent prepara-
tionSupports chromatography
and filtration processes with
reliable mixing performance.
® Process intermediatesUsed
for holding and mixing inter-

mediate bulk solutions during
purification.

® Virus inactivationEnsures
proper interaction between
product and inactivation
agents.

® Final formulationProvides
controlled and gentle mixing of
APIs with excipients, minimiz-
ing shear stress and protein ag-
gregation.

®  Fill-finish operationsEn-
sures homogeneity before ster-
ile filling into vials or syringes.

Compliance &
Certifications
Manufactured to meet global
regulatory expectations:

® [SO 11187 - Sterilization
Validation

® USP <87> - Biological Re-
activity (In Vitro)

® USP <88> - Biological Re-
activity (In Vivo)

® USP <661> - Plastic Pack-
aging Systems

® Extractables & Leachables

Studies

These standards
material safety, biocompatibil-
ity, and regulatory acceptance
in global markets.

ensure

The role of advanced
Polymer Solutions
High-performance polymer
components such as silicone
tubing, single-use assemblies,
gaskets, and customized
molded parts are essential for
maintaining sterility and chem-
ical compatibility.

At Ami Polymer, we deliver
advanced polymer solutions
that support safe, scalable, and
compliant mixing technologies
for the biopharmaceutical in-
dustry.

By Sreedhar Chirra
Assistant Manager
(Business Development)
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PROSOLV® EASYtab - All-in-one excipient

Designed for direct compression, this excipient can achieve functional tablet properties that
cannot be achieved when adding the same components individually to a formulation

eveloped using the PRO-
DSOLV® technology, PRO-
SOLV® EASYtab is the
first lubricated high functionality
excipient on the market. It effec-
tively combines four individual
components -
@ Microcrystalline cellulose
(filler/binder)
@ Colloidal silicon dioxide (gli-
dant)
@ Superdisintegrant
@ Lubricant

Physical Blend
(of singlo ingrocients)

Particle morphology of Physical blend of individual excipients and

PROSOLV® EASYtab

As compared in above image,
PROSOLV® EASYtab is not a
simple physical blend. Instead, it
is spray-dried, uniform, lubricant-
coated high functionality excipi-
ent composite. Compounding
with PROSOLV® technology
leads to homogenous distribution
of individual components
throughout the particle and on its
surface. All the excipients main-
tain their chemical identities while
synergistically providing in-
creased physical and functional
performances due to significantly
increased surface area.

Due to this unique combina-
tion and favorable particle mor-
phology, it is perfectly suited for
dry mixing / direct compression
applications.

Advantages of using PRO-
SOLV® EASYtab discussed in
brief in subsequent section.

Benefits of PROSOLV®
EASYtab:

Processbenefits

@ Simple process steps: Pro-
cessing with PROSOLV®

EASYtab requires only blending
as compared to conventional
granulation techniques. This
leads to less dust generation and
significantly lower cleaning and
change over gaps between
batches.

€ Better flow properties:

Favorable particle morphology
imparts excellent flow property
when compared with physical
mixture and blends.

@ Better coating process and
film adhesion to core: Its unique
surface structure makes it ideally
suited for film coatings, resulting
in better film adhesion and crisp
logo definitions.

# Blending robustness: If longer
mixing times are required in or-
der to ensure a good blend homo-

PROSOLV®

tab SP

A G L &

geneity, there is no risk of over-
mixing or segregation. This
provides robustness in terms of
blending times due to its all-in-one
unique structure.

Formulation benefits

4 Excellent blend and content
uniformity: No possibility of seg-
regation of individual excipients
due to the composite nature. The
porous surface helps adhesion of

with PROSOLV®

micronized API particles and
hence improves uniformities in
blend and finished formulation.
Following table shows results
of low-dose API (0.6%) formula-
tion with direct compression
process, which shows satisfactory
uniformity of dosage throughout
the compression cycle.
@ Improved compactability: Ex-
cellent compaction and lubrica-
tion attributes generated due to

Sampling point % APlamount

Initial 105.1

Middle 1014

End 100.5
spray-drying  manufacturing

process result in tablets with good
hardness, less friability at lower
compaction forces.

@ Smaller tablets: Lower excipi-
ent level needed when formulated
EASYtab

A

grades as compared to using indi-
vidual excipients, which result
into tablets with smaller shape
and size.

# Rapid and consistent disinte-
gration: Intricately entrapped su-
perdisintegrant particles ensure
rapid and uniform disintegration
and ultimately dissolution.

@ Improved surface for coat-
ings: Smooth unique surface

w0 N Ot
s
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Blending Time (min)

Effect of blending times on tablet hardness

helps to get tablets devoid of coat-
ing defects and uniform films for
aesthetic and functional purposes
aswell.

@ Better suited to pressure sen-
sitive APIs, Enzymes and Pro-
biotics: Mechanically robust
tablets with lower friability pro-
duced at comparatively lower
compaction and ejection forces
when formulated with PRO-
SOLV® EASYtab. This helps to
get a better hardness for tablets
with APIs exhibiting sensitivity
towards hardness for disintegra-
tion and dissolution. It also sup-
ports to maintain viable cell
counts for probiotics. There is no
significant reduction in enzyme
activity when Enzyme tablets are
compressed with PROSOLV®
EASYtab.

Cost benefits

@ Low setup: Due to easy process
of direct compression, there is no
need of comparatively complex
and energy consuming equip-
ment line setup.

4 Single inventory manage-
ment: Being composite of four ex-
cipients, only single inventory to
be maintained instead of multiple
individual grades. The cost is also
saved on raw material quality
testing.

@ Accelerated product and
process development: PRO-
SOLV® EASYtab is most suitable
for direct compression applica-
tions; Hence, lesser process and
formulation parameters needed
to be optimized to finalize formula-
tion and take it to market.

@ Less number of batches for
same output: When formulated
with PROSOLV® EASYtab, batch

size is
Pproportional to blender size unlike
equipments for

conventional granulation method-
ologies. This leads to higher batch
size resulting in less number of
batches for same output; results
inlower time, lesser testing.

& Higher outputs: Simpler
Pprocess as compared to wet and
dry granulation results in shorter
processing time and higher pro-
duction. It also shows lower die-
fill depths due to better flow and

density properties. This makes
PROSOLV® EASYtab a choice of
excipient for high volume formu-
lations.

@ Improved yield: Lesser num-
ber of unit operations results in
much lower process loss at every
step.

@ Lowrisk of batch failure: Con-
verting conventional granulation
process to dry mixing step mini-
mizes person and process vari-
ables, which significantly reduces
the risk of batch failure.

@ Prolonged tooling and equip-
ment life: With PROSOLV®
EASYtab, sufficient tablet hard-
ness can be achieved at lower
compaction forces, which leads to
prolonged life of tooling and equip-
ments.

@ Best suited for continuous
manufacturing: Because of its
all-in-one structure, blending uni-
formity and blending robustness,
PROSOLV® EASYtab is best
suited for continuous manufactur-
ing process.

Other benefits

@ Patient compliance: Smaller
tablets formulated with PRO-
SOLV® EASYtab may show bet-
ter patient acceptability.

¢ Complete regulatory
support: QnQ composition
revealed for all PROSOLV®
EASYtab grades. USDMF is
available along with complete reg-
ulatory support.

Conclusion

Excipients have come a long way
since powdered cellulose, partic-
ularly with the introduction of all-
in-one excipients such as
PROSOLV® EASYtab. Designed
for direct compression, this excip-
ient can achieve excellent func-
tional tablet properties that
cannot be achieved when adding
the same components individually
to a formulation. PROSOLV®
EASYtab has some special bene-
fits when used in continuous man-
ufacturing applications too.

(The authoris Technical
Manager, JRS Pharma India.
He can be contacted at
krishna.patel@jrsindia.com)
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Flexotherm heating tapes & cords

Typical Applications of
Heating Tapes and Cords
in Industrial Solvent
Handling

Handling and processing sol-
vents in industrial environ-
ments requires precise tem-
perature management. Many
solvents are sensitive to flue-
tuations—too cold, and they
may thicken or crystallize;
too hot, and they may de-
grade or evaporate. Tempo’s
Flexotherm™ heating tapes
and cords provide a safe, flex-
ible, and efficient solution for
maintaining solvent temper-
ature across a wide range of
industrial processes.

Why Tempo Heating
Tapes and Cords?

Unlike bulky heating sys-
tems, Tempo heating cords
and tapes are thin, robust,
and easy to wrap around
drums, pipes, valves, or ves-
sels. They deliver uniform
heating, reduce the risk of
cold spots, and can be paired
with Tempo’s digital or ther-
mostatic controllers for pre-
cise monitoring and safe op-
eration.

Typical Applications in
Solvent Handling

1. Drum and Container
Heating: Solvents stored in
poly or metal drums can be-
come viscous at low temper-
atures. Tempo drum heating
jackets and tapes keep con-
tents at the right viscosity for

safe pumping, mixing, or de-
canting.

2. Pipeline and Transfer
Line Heat Tracing: Solvent
transfer lines are prone to
cooling and blockages.
Flexotherm™ heat tracing
cords maintain consistent
flow and prevent condensa-
tion or freezing.

3. Valve and Flange Heat-

ing: Critical fittings often act
as cold spots. Tempo heating
tapes eliminate these risks,
ensuring solvents move
smoothly through the sys-
tem.

4. Reactor and Vessel Heat-
ing: In chemical processing,
Tempo customized heating
solutions wrap neatly around
reactors, tanks, or vessels to

deliver controlled, uniform
heating.

5. Laboratory Solvent Ap-
plications: From Soxhlet ex-
tractors to heating mantles,
Tempo lab heating products
support safe solvent extrac-
tion, distillation, and analy-
sis.

6. Gas Cylinder Warming:
For solvent-related gases
such as SF6, propane, or ni-
trogen, Tempo cylinder
warmers improve pressure
stability and minimize losses
due to condensation.

Advantages with Tempo
Solutions

® Viscosity Control: Pre-
vents thickening, crystalliza-
tion, or freezing of solvents.
® Energy Efficiency: Lo-

calized heating ensures mini-
mal energy loss.

® Safety: Avoids leaks and
blockages from cold solvent
lines.

® Flexibility: Easy to in-
stall on pipelines, drums, re-
actors, or valves.

Tempo Instruments Pvt
Ltd

Top Syringe Compound, W.E.
Highway, Pandurang Wadi,
Behind Samarat Hotel,

Mira Road,

Mumbai - 401104
Maharashtra, India

Contact
usenquiry@tempo.net.in
+91 9820464003 /
9820840572
tempoinstruments.com
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Virosil Pharma: Arevolutionary, eco-friendly fumigant

Virosil Pharma has proved to be effective in controlling aerial bacteria and fungus present in sterile
rooms. The area becomes completely sterile within 60 minutes of spraying without causing any
irritation to the eyes, nose and skin - unlike conventionally used formulations

ABSTRACT

In the past years, the pharma
and healthcare industry has
witnessed tremendous growth
and there have been tie-ups
with a number of multination-
als for production and R&D fa-
cilities to be nurtured in India.
Organisations are applying for
ISO standards and upgrading
themselves to the latest norms
related to health and hygiene.

Microbial contamination
and pollution play a significant
role in the pharmaceutical in-
dustries. Control of microbes
has always been the biggest
challenge to these industries.
A load of microbes are present
in areas such as production,
storage/packaging, R&D,
Q.A/Q.C,, filling etc. They are
present everywhere in the air,
surface, water, instruments,
linens etc.

Hence the disinfectant used
should be so precise that it
should not only take care of the
microbial contamination but
also be user and eco-friendly.
Virosil Pharma meets all the
required standards for the
pharmaceutical industry.

ABOUT US

Sanosil Biotech, a Mumbai-
based company, has launched
a range of multipurpose disin-
fectants which are eco-friendly,
chlorine-free and completely
biodegradable and have appli-
cations in the pharma and
healthcare industry as well as
in the food processing industry.
It is manufactured in India in
technical collaboration with
SANOSIL AG of Switzerland.
SANOSIL AG in Switzerland is
the patent holder and has joint
venture agreements in more
than 15 countries such as
France, Italy, Spain, Holland,
Norway, South Africa, Aus-
tralia, Saudi Arabia, Oman, the
UAE, etc. The product is being
used in various countries by
reputed institutions and has
been thoroughly tested under

strict regulations imposed by
European Health bodies.

PRODUCT DISCRIPTION

Virosil Pharma is a multicom-
ponent fumigant and disinfec-
tant. The oxidizing agent used
is hydrogen peroxide, which is
bonded with stabilizing agents
to form a complex solution. A
long-lasting effect is ensured
by the addition of silver, which
acts as a catalyst in trace
amounts. The bactericidal ef-
fect of silver is based on the
fact that the monovalent silver

Tow Maaddy
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ADVANTAGES

# Eco-friendly - Itis totally bio-
degradable since (H202)
breaks down into water &
oxygen

# Chlorine free

# Non-toxic (noirritation to
skinor eyes

# No effect on pH

# Non carcinogenic and non
mutagenic

# Excellently rinseable with no
remains

Ol law Bve

ion Ag+ binds very firmly to
bacterial proteins by a cova-
lent or co-ordinate bond, and
thus inactivates or precipitates
these.

# Its effectiveness against bac-
teria, viruses, amoebae, fungi
and algae; i.e. its extremely
wide range of application
makes it easy to handle for the
end user; i.e. only one product
is needed, where so far 2, 3 or
various products were neces-
sary.

@ Owing to the good stability
of the product, a long storage

[ ]
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PROPERTIES

# Can easily be dosed

# Does not foam

# Decomposes into water and
oxygen

# Itis excellently rinseable with
noremains

# Treats any other material with
consideration

USFDA DRAFT GUIDELINES

Clean Area Microbial limit Microbial limit
Classification Cfu /10 cuft. Cfu /10 cu.m.
100 <la <3a

1000 <2 <7

10,000 <5 <18

100,000 <25 <88

a =samples from class 100 environments should normally yield no

microbiological contaminants

WHO 2002 MICROBIAL LIMITS

Grade Max. no. of microorganisms permitted / m3
A Lessthanl

B 5

C 100

D 500

Grade |Airsample |Settle plates Contact Glove print
cfu/cum. | (90mm) plate Cfu/glove
cfu/ 4 hours 55mm
cfu/plate

A <1 <1 <1 <1

B 10 5 5 5

C 100 50 25 -

D 200 100 50 >

time can be guaranteed. As the
product remains stable at high
water/air temperatures, and as
its effectiveness is even in-
creased at high temperatures.
@ Due to its long-term effec-
tiveness and pronounced char-
acteristics to prevent reconta-
mination, this product is
perfectly suited for disinfec-
tion of drinking water and
wells.

@ Virosil Pharma is ecologi-
cally harmless. Its principal
constituent - hydrogen perox-
ide - does not pollute waste wa-

ter, because it breaks down
into water and oxygen (H20
and 02), i.e. it produces no nox-
ious by-products.

@ The two basic substances
(H202 and Ag) enhance their
advantages (*synergism). The
bactericidal effect comes into
action quicker and more inten-
sively than if either substance
was used on its own.

Fumigation with Virosil
Pharma, the perfect
Salternative to Formalin
Fumigation is one of the most

_EXPRESS PHARMA Re
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important factors associated
with pharma industries, it
plays a vital role in maintaining
the sterility of areas and is di-
rectly related to production.

Sanosil Biotech is the first
company to pioneer the novel
concept of eco-friendly fumiga-
tion. The company has great
respect for human health and
the environment. The CEO,
Dev Gupta, an MBA from the
Bentley Graduate School of
Business, Boston, has been ac-
tively marketing the brand na-
tionally. According to Gupta,
"Virosil Pharma has simplified
the lives of so many people who
work in the pharmaceutical in-
dustry as they are guaranteed
sterility with the minimum risk
exposure". As there was a high
risk to the staff involved in the
use of Formaldehyde/Glu-
traldehyde for sterilization and
disinfection.

Owing to the stringent inte-
grated micro contamination
control and biosafety require-
ments, it is desirable to have
micro-contamination control
procedures and methods that
could be monitored, evaluated
and assessed periodically,
which are convenient, cost-ef-
fective and safe.

A glimpse at the standards
put down by various would
monitoring agencies would
help an individual or an organ-
ization help decide on choosing
the most appropriate control
procedure/methods. The im-
portant microbial limits which
have been prescribed by vari-
ous agencies is as follows:

To meet those require-
ments aerial disinfection (fu-
migation) with formaldehyde
was the most convenient
method. With the regulatory
having restricted the use of
formaldehyde and also putting
into place the monitoring lev-
els of formaldehyde after fumi-
gation makes it a procedure
with its own limitations.

Formaldehyde is a known
carcinogen (IARC & NTP).
Formalin is toxic by inhalation,
toxic if swallowed, may be fatal
if swallowed, causes eye burns,
may cause blindness, strong
sensitizer, causes irritation to
skin, eyes, and respiratory
tract. Repeated or prolonged
exposure increases the cancer
risk.

98 EIENIINTY
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COMPARISON
VIROSIL PHARMA FORMALIN
Eco-friendly, Non-toxic Highly toxic

Room gets sterilized within 1 hour after fumigation

Requires overnight fumigation

Requires no de-fumigation

Requires de-fumigation

Person can be present during fumigation

Causes skin, eye irritation even after next day of fumigation

Time Saving

Time consuming

Multiple Applications

Application restricted

Virosil Pharma has been a
direct alternative to Formalin
Fumigation. Virosil Pharma
has proved to be effective in
controlling aerial bacteria and
fungus present in sterile
rooms. The area becomes com-
pletely sterile within 60 min-
utes of spraying without caus-
ing any irritation to the eyes,
nose and skin - unlike conven-
tionally used formulations. Vi-
rosil Pharma can even be suc-
cessfully used in AHU which
are responsible for optimal and
steady air exchange in produc-
tion facility, of which the ducts,
air shafts, humidificator, fil-
ters, etc. are often contami-
nated with loads of bacterial
and bio-films.

The main aim of Virosil
Pharma is to increase produc-
tivity by cutting down disinfec-
tion time while at the same
time providing a totally mi-
crobe-free environment.

Virosil Pharma is also very
effective in disinfection of all
critical surfaces that come in
contact with pharma products.
There is no requirement to re-
wash equipment and surfaces
disinfected  with  Virosil
Pharma since it is H202 based
and decomposes into water
and oxygen.

Virosil Pharma has been
tested by several reputed and
renowned institutions in India
with respect to its disinfection
and fumigation applications in
Pharmaceutical Industry

Because of all these factors,
Virosil Pharma has attained
maximum satisfaction of the
customers in controlling the
microbial contamination in
their respective applications.
The introduction of an eco-
friendly, non-carcinogenic and
totally biodegradable versatile
product, like Virosil Pharma,

A GRAPHICALVIEW ON DISINFECTANT EVALUATION DATA - VIROSIL PHARMA

Disinfectant Effectiveness Evaluation Data

Virosil Pharma
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SAUR B.CER E.COLI PAER CALB
Organism Type
S.AUR B.CER E.COLI P.AER C.ALB
2.50% 429.83 3974 418.15 289.38 0
3.00% 514.44 502.4 44092 34948 0
4.00% 615.44 683.14 490625 4045 0
5.00% 669.32 1063.07 580.77 452.16 0
has not only brought anendto  Targets pany has already set up a dis-

the era of conventional bio-
cides but has completely
solved the disinfection require-
ments which these healthcare
industries were prone to.

Sanosil Biotech is marketing
this disinfectant under the 'Vi-
rosil Pharma' brand name and
is targeting the entire indus-
trial belt of India. The com-

tribution and infrastructure
network having establish-
ments in Maharashtra, M.P,,
Hyderabad, Chennai and
Delhi.
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ACRYPOL 971 P | ACRYPOL 971G | ACRYPOL 974P | ACRYPOL 912G

= Enable smaller tablet size in comparison to cellulosic polymers

= High efficiency at low use level

= Cost effective formulation

= Effective in various manufacturing methods viz. direct compression,
wet granulation & dry granulation

= Excellent compatability with commonly used tablet excipient

= Unlike linear cellulosic material Acrypol forms the crosslink at low concentration and
form the high viscous gels

= No burst effect for highly soluble drugs

= No chance of dose dumping

= Excellent reproducibility

= Pharmacopoieal status available

= Works as efficient binder, no need to use additional binder
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Corel House, Opp. Bhagwat Petrol Pump, S.G. highway, Gota, Ahmedabad - 382481 Gujarat, India
Tel: +91 8000880011/ 22/ 33 | E-mail: corel@corelpharmachem.com | marketing@corelpharmachem.com

Website: www.corelpharmachem.com |ﬂ @

ACRYCOAT |COLORCOAT | ACRYPOL | KYRON T-314 | KYRON | ACRYSOL | ACRYFLOW'
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Smooth
& glossy
finishing

Methacrylic Acid
Ready-mix
coating

For intestinal
site-specific
targeted drug
delivery system

Soluble in
intestinal pH at
& above 5.5

(in) Ideal Cures www.idealcures.com

© +91 -22-42688700 info@idealcures.com

. Readymix Coating for Delayed Release
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