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Xanthan Gum USP

- Xanthan Gum Transparent
- Xanthan Gum Regular / Opaque
- Quick Dispersing Xanthan Gum
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Talk to us 502, Natraj Commercial Complex Condominium, 194, Sir M.V. Road, Andheri (East), Mumbai - 400069, Maharashtra, India.
Tel: +91-22-45212000 | Email: products@pioma.net
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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 [e£])

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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Siliconized Vials

EVERY DROP COUNTS!

Further minimize interactions between glass surface and drug product

Less adhesion of high viscosity drug products to the inner surface of the vial

Higher restitution rates

Less residual drug volume
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NIPRO PHARMAPACKAGING INTERNATIONAL

Blokhuisstraat 42, 2800 Mechelen, Belgium | pharmapackaging(@nipro-group.com | www.nipro-group.com
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Washable & Pressure Resistant

High Speed Doors - Prime NEO CR

e Superior sealing to avoid dust entry, maintain asepsis ® The door is pressure resistant while providing
and sterility. smooth operation cycles.
® 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¥mh A 50 PA. e Heavy duty motor : 230V three phase, opening
e Size upto: 4000 mm (W) x 4000 mm (H). 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)

—

EN ISO 9001

20100233018576

EN ISO 14001

AUSTRIA 50104233018577

ISO 45001
(o1=:311= =3 20116233018578

TUV AUSTRIA GMBH

World’s
Safest |
Door

1800 209 0200

From Anywhere in India

2067 - ©TOLL FREE

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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Offering the best of nature™

reaping
infinite possibilities
with growth

To seek and to find is what makes us human. And to think of ways we can better our existence
and in the process make it even better for fellow mankind is what great ideas are made of. But how
good is an idea if it does not have the thrust of execution to make it come alive. But once the two
meet, the possibilities are infinite and who better to know that, than the ones who have been
instrumental in linking them for more than 3 decades.

An £aa IMCD company




Integrated Engineering & Turnkey
Pharma Facility Solutions

pharmaaccess
Engineering a Healthier Life

Sustainability Engineered
into Every Layer

Compressor and Chiller
Optimization via BMS (EE)

CFD-Based Airflow — @ Solar-Powered EV
Optimization (OpE) ./ . Charging Stations (EE)

Smart Air Compressor /

Management (OpE)/O

Heat Recovery with
® Heat Pipes (EE)

Mobile Racking

:", | Heat Recovery from
System (OpE) \ :

/' HVAC Systems (EE)

\ i ¢ LED Lighting with

o : / Smart Sensors (EE)

Zero quUI ® ® Boiler Efficiency
Discharge (WM) \ /-/ Optimization (EE)

Water-Neutral \
Operations (OpE)

On-Site Biomedical
Waste Treatment (WM)

EE : Energy Efficiency | OpE:Operational Efficiency | WM : Waste Management

% | sales@pharmaaccess.net
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W | +91 98207 75650 | + 91 22 6819 3888 4i L L11¢ ‘ ,

ADVANCED ENGINEERING T , ‘Ji ‘{.
PERCISION EXECUTION )

é: | www.pharmaaccess.net




HIMEDIA R MiC.ro Biology

For Life is Precious Understanding Microbes

Ensure Safety of Your Culinary Craft with
Dehydrated Culture Media

Dehydrated

Culture Media

to test Microbiological
Quality
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= = .. Your Health is
Our Responsibility

Ensuring Uncompromised
Safety in Every Bite

For Your Microbes

O—>
Choose Amongst
: _ S e CE ™ ioonime £
- www.himedialabs.com — _ info@himedialabs.com | +91-22-6147 1919

« « « expect only quality from us™

Range of HiMedia Products

CELL MOLECULAR PLANT TISSUE HYDROPONICS LAB CONSUMABLES CHEMICALS &

MICROBIOLOGY BIOLOGY BIOLOGY CULTURE SOILLESS FARMING & INSTRUMENTS BIOCHEMICALS

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



Capsugel | LONZQ

Introducing the
Vcaps® Plus Zephyr
Inhance™ capsules

The next generation HPMC - based capsule with optimized
consistency for dry-powder inhalation (DPI) applications




Admission Open 2026

«/ MBA (Hospital and Health Management)
+/ MBA (Pharmaceutical Management)

+/ MBA (Healthcare Analytics)

+ MBA (Development Management)

« Master of Public Health

+/ Master of Public Health
Offered by Johns Hopkins Bloomberg School of Public Health, USA
in cooperation with IHMR University, Jaipur, India

Executive Programs

« Executive MPH
« Executive MHA
+ Executive MBA (CSR & ESG Management)

PhD Programs

Full-time and part-time in

Hospital Management, Health Management
Pharmaceutical Management, Development Management
Public Health, Digital Health/Healthcare Analytics

40-
Years

Legacy in
Health Management
Research

i1

Ranking from
Education World

APPLY NOW

\, @ +91 9145989952, +91 9358893199

B admissions@iihmr.edu.in @& www.iihmr.

edu.in




SCHOITT

Secure lyophilization starts
with FIOLAX® pharmaceutical
glass tubing

Even the smallest defects in glass can weaken primary pharmaceutical
containers and can lead to breakage during lyophilization. With SCHOTT ’s
unique perfeXion® process, each FIOLAX® Type | glass tube is inspected at 1,000
data points, aiming for zero defects.

Achieve reliable packaging. Protect formulations. Scan the code to learn more.

schott.com

SCHOTT GLASS INDIA PVT. LTD.
santosh.jadhav@schott.com | 00 91 22 4094700




Talc from
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EVERYTHING EXCIPIENT

Transchem offers different grade of talcs under the name of
Microtalc Pharma from Elementis, one of the largest
producers of talc.

About Elementis

*  Own Talc resources which ensures long term supply security

«  Known Talc ore resources for the next 70 years

*  Proven reserves of a 100 million tons of talc ore

* Innovation through close cooperation with customers and research institutes

« Talcis sterilized by natural and efficient heat treatment to ensure safety.

Characteristics:
* High purity ensures * High lamellarity ~ ® High hydrophocity *® High *Bacteria * High surface

hypoallergic product ensures inert makes it a perfect whiteness  controlled area
product glidant

Product Details:

Product PSD D50 PSD D98 Bulk Density  Brightness Moisture
ID (Um) (um) g/em’ RY%

Micro Talc Pharma 50

All products are in compliance with the current version of PH.Eur, USP NF, ChP and JP

Transchem Corporation Pharma Pvt. Ltd.
A D421/422, Neelkanth Business Park, Station Road, Vidyavihar (W),
ELEMENTIS R
Email: sales@transchemcorp.com

Phone: +91 022-49711633
Web: www.transchemcorp.com
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Discover Ashland'’s new comprehensive offering dedicated to 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 fo 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

@(67) Ashland

always solving

-
oshlcnd.c\o;:n / efficacy usability allure integrity profitability™

* Registered trademark, Ashland or its subsidiaries, registered in vanous countries = Trademark, Ashland or its subsidiaties, registaned in varous countries ©2025, Ashland PHA23.057




PAZZWAGROUP

Innovation is life

pharmaceutical industry leads to

Process inefficiency
Contamination

Reduced shelf life
Regulatory
compliance issues

CONTROL
MS@ISTIURE

for pharma excellence

®
®
® Quality issues
®
®

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 s g
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Sovereign Pharma is a quality-focused,
EU and WHO-GMP Geneva-certified
manufacturing facility specializing in
terminally sterilized and aseptically
filled injectables.

Established in 2003 as a Contract
Manufacturing Organization (CMO),
Sovereign Pharma has built a strong
global reputation for regulatory
excellence, consistent quality, and
large-scale manufacturing capability,
supplying injectable products to
pharmaceutical companies across
international markets.

With a production capacity of ~350
million pieces per annum, Sovereign
Pharma manufactures and sells over 1
billion injection doses annually,
supporting critical therapies worldwide.

Ministry of Public

FEB 2026

DELIVERING HIGH-QUALITY INJEGTABLES WORLDWIDE °

With a strong emphasis on process
control, data integrity, and
regulatory compliance, Sovereign
Pharma ensures every injectable
product meets the highest global
quality standards. Advanced
manufacturing systems, validated
processes, and a culture of
continuous improvement enable
consistent batch-to-batch
reliability —critical for life-saving
injectable therapies.

More than a manufacturer,
Sovereign Pharma is a long-term
partner —delivering reliable
supply, technical expertise, and
global regulatory support. Backed
by the Dadachanji Group, we
advance injectable manufacturing
for the future.

Russian Institute of Turkish Medicines and

WWW.SOVEREIGNPHARMA.NET

P2 QP ==mmmes e

Brazilian Health

=05

DADACHAN]I GROUP

HElENTlESS INVEST MENT
FUTURE-READY
MANUFACTURING.

As part of The Dadachanji Group,
Sovereign Pharma continues to
invest aggressively in capacity
expansion and technological
upgrades.

Over X500 crores have been invested
by the Group in the last three years,
including X250 crores dedicated to
modernizing Sovereign Pharma’s
facility with advanced isolator-
based filling lines, further
strengthening its already EU,
ANVISA, and MHRA-approved site.

WHO Geneva PICs.

mm.nulmd Drugs & Good Practices Medical Device Agency Regulatory Agency Prequalified UKRAINE Authority, Ghana Yemen
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Medicines & Healthcare  Food, Medicine & Healthcare  European Modicines  United Arab Emirates,  Food & Drug EAEU- Armenia, Belarus,  Jordan Food &Drug  Medicines Control
Products & control Agency Ministry of Health & ok s Authority of Zimbabwe
Agency, UX. Authority of Ethiopla Prevention Philippines .
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INFO@SOVEREIGNPHARMA.NET
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Ashwagandha’

WORLD'S BEST ASHWAGANDHA

Vitafoods m Title Partner @ informamarkets

11-13 February 2026

Pavilion 1-3, Jio World Convention Center, Mumbai

Be part of
India’sleading e
nutraceutical event

Pre-register and save 30% on your visitor pass!

Discover, engage and grow with

10,000+ 200+ 40+ 40+
expected attendees exhibitors countries represented expert speakers

Explore exhibitors from the 4 key sectors

= é d £ h
‘, A _ I
Ingredients & raw Branded finished Services Contract manufacturing
materials sector products & equipment & private label sector

Join us in Mumbai from 11-13 February 2026 at Pavilion 1-3, Jio World
Convention Center to be part of India’s only nutraceutical event that brings
the entire supply chain under one roof.

For enquiries contact:

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

www.vitafoodsindia.com Follow us on |n




eppendorf

Start Separation at Ease

with Centrifuge Saolutions from Eppendorf




@S Fibers for Life.
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Dextrates, NF

Multifunctional Binder and Filler

e Multifunctional Excipient e Excellent Flow and Compaction
e Soluble DC Binder and e Superb Taste and s —
Filler in One Tablet Appearance : |
B - -

JRS PHARMA {JRS FAMILY RETENMAIER INDIA PVT. LTD.

B/816, Lodha Supremus Il, Road No. 22, Wagle Estate, Thane (W)
* Excipients « Coatings Maharashtra - 400 604.

* Technical Services * Biopharma Services 1. 195 4024 3817-21 | Email: info-india@ijrs.de | www.jrspharma.g
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EDITOR’S NOTE

India-EU FTA offers new hope

after almost two decades of negotiations is being
hailed as the ‘mother of all deals’ for its impact
across segments.

The deal is expected to be signed this year, and
may come into effect early next year. While we await the
fine print, it is already obvious that a lot hinges on the
India-EU trade deal.

Sudarshan Jain, Secretary General, Indian
Pharmaceutical Alliance analyses that the expected
removal of EU tariffs of up to 11 per cent on
pharmaceuticals will enhance trade and support greater
access to innovative medicines for Indian patients. He also
points out that the agreement reinforces the intellectual
property framework under the TRIPS Agreement and the
Doha Declaration, which will further strengthen trade
opportunities and collaboration between India and the EU.

At the individual company level, such FTAs give
management the runway to make long term investments.
As Ashok Nair, MD, RPG Life Sciences puts it, “The
agreement creates a strong incentive for Indian companies
to invest further in quality, compliance and innovation
aligned with global standards. Over time, this will support
capacity expansion, employment generation and greater
R&D investments within India, while ensuring that
European patients benefit from reliable as well as
cost-effective pharmaceutical solutions.”

Namit Joshi, Chairman, Pharmexcil stresses that the
India-EU FTA is not a short-term export stimulus; it is a
long-term competitiveness framework that empowers
MSMEs and positions Indian pharma for resilient,
quality-led growth. He reasons that the FTA delivers
structural competitiveness as near-zero tariff access
significantly strengthens the position of Indian
formulations, APIs, and value-added medicines in the EU, a
development that is particularly consequential for India’s
pharma MSMEs, many of whom possess strong quality
capabilities but face cost and access barriers in highly
regulated markets. Reduced tariffs and smoother market
entry will directly enhance their ability to scale exports,
invest in compliance, and integrate into European supply
chains.

From Pharmexcil’s lens, this agreement enables stable,
long-term, and predictable pharmaceutical trade,
benefiting European healthcare systems and consumers
through improved affordability, continuity, and security of
supply, supported by India’s high-quality and reliable
manufacturing base. Joshi also places equal importance on
the agreement’s balanced approach to intellectual
property, which reaffirms TRIPS-aligned protections while
safeguarding India’s strengths in generics and public
health, thereby providing regulatory certainty and
confidence for MSMEs as well as large manufacturers.

The India-EU FTA could be particularly game changing

T he signing of the India-EU Free Trade Agreement
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Out of turmoil,
could come the
trigger for really

moving the
needle beyond
transactionstoa
new global order
built on mutual
growth

for MSME pharma companies. As Saurabh Agarwal,
Director, HAB Pharma explains, “The removal of the 11 per
cent tariff meaningfully alters the cost-competitiveness
equation, enabling Indian manufacturers to participate in
one of the world’s most regulation-intensive healthcare
markets on far more equitable terms. Improved
cooperation on non-tariff barriers, customs facilitation,
and regulatory alignment will significantly reduce friction
for MSME exporters—where time, cost, and predictability
are decisive factors.”

But policies and FTAs take a long while to actually
materialise, more so one with a bloc of 27 countries. And
execution and interpretation challenges could slow down
implementation.

Take the US Biosecure Act for instance. When it was
first being discussed in 2024, India’s pharma companies
were upbeat that the Act might create a sweet spot for
India’s pharma contract development and manufacturing
organisations (CDMOs) as it proposed restricting US
government transactions with Chinese based pharma
CDMOs. However, the watered down version of the Act,
which was signed into law by President Trump on
December 18, 2025, diminishes the opportunity for India’s
CDMO segment. Contrary to initial speculation, the Act
does not name specific countries or companies on the
restricted list.

In a recent BNP Paribas India report, dated January
2026 Tausif Shaikh, pharma and healthcare analyst
referred to conversations with China-based CDMO, WuXi
Biologics, highlighting that the company secured 86 new
projects in 1H25, with over half coming from the US. WuXi
is also building new capacities in the US. Thus Shaikh
speculates that the earlier expectation of Indian companies
benefiting from the diversification of the supply chain from
China has now tapered due to the muted version of the
revised Biosecure Act. The Office of Management and
Budget (OMB) has to publish a list of “biotechnology
companies of concern” (BCC) within a year of enactment,
which is by December 2026, so that's the next tracking
point on this policy.

The tricky nature of trade negotiations, policy
formation and implementation keeps industry on
tenterhooks. But out of turmoil, could come the trigger for
really moving the needle beyond transactions to a new
global order built on mutual growth. Especially with the
hanging sword of the ongoing tariff war with the US. Let
us hope that the India-EU FTA lives up to these promises.

VIVEKA ROYCHOWDHURY, Editor
viveka.r@expressindia.com
viveka.roy3@gmail.com
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Since 1875

Innovative tableting equipment,

from small R&D and simulator presses
to the largest production presses

for highly demanding products.
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HiCel™ MCG is a product of Microcrystalline Cellulose (MCC) and Carboxy methyl Cellulose Sodium (Na-CMC).
When dispersed in water under high shear mixing, MCG acts as a protective colloid by forming a viscous and
thixotropic gel.

Suspension Stability: The wide range of viscosities, gel strength and dispersion characteristics
of HiCel™ MCG make it suitable for suspension stability. When it is used with a polymer solution,
gel network of insoluble cellulose fibrils is formed, results in long time suspension stability.

Emulsion and foam Stabilization: HiCel™ MCG in water act as physical barriers which hold the
air cells in and stabilizes the foam and helps in maintaining the homogeneous state of the system
resulted in emulsion stability.

Thixotropic properties: MCG is readily dispersed in water with moderate mixing to form white,
opaque, colloidal thixotropic gels. Under shear the gel network readily breaks down, once the
source of shear is removed, the gel will reform. HiCel™ MCG 591 shows thixotropic gel containing
a finite yield value.

FUNCTIONS

Thickening mouthfeel: HiCel™ MCG thicken with flavorable mouthfeel and without creating a
gummy or pasty texture. Unlike some vegetable gum, insoluble microcrystals provide a clean
mouthfeel and do not mask flavor.

Grades Applications

« High functional gelling agent in suspensions & emulsions

HiCel™ MCG 581 « Accelerates disintegration and dispersion

«Used as stabilizer & thickner in all type of suspensions & emulsions also used is sprays

Hicer"MCe 501 « |t binds ingredients together and increases the mechanical strength of the tablet

+Ready-to-use or reconsituanble in dry suspension, required low shear force

LRGN0 « Excellent water uptake capacity, very good stabilizer and thickener

Registered Office: 229/1 & 90, 2nd Floor, Kalyans Tulsi Ram Chambers, Madinaguda, Hyderabad, Telangala - 500049.
® 040 4011 4874 BA enquiry@sigachi.com

@® www.sigachi.com




SEW LOGISTICS AUTOMATION

EURODRIVE
Driving the world

Inspired by Nature, o

Engineered
for Precision

At SEW-EURODRIVE, we're inspired by the remarkable
engineering in nature and strive to bring the same
smart design and precision to our products.

Just as expert coordination is in bees' DNA,

our motion control solutions work in programmed
harmony with your warehouse and logistics
processes with minimal energy use.

Our Industry 4.0 solutions — designed to deliver
precision, dynamic control, intelligence and energy
savings for Automated Storage and Retrieval Systems
(ASRS), sorters, and conveyors — are fully
customisable and built to German standards.

And with expert support across India,

we ensure uninterrupted logistics handling.

Precision: It's in our D.N.A.

Bees are nature's synchronisation experts. These
industrious creatures coordinate their movements

to organise their hives quickly and precisely, ensuring
the smooth operation of their bustling ecosystem.

SEW-EURODRIVE
LOGISTICS AUTOMATION SOLUTIONS:

Automated Storage and Retrieval Systems (ASRS)

Vertical and Horizontal Sorters | Gantry Cranes

Automated Guided Vehicles (AGVs) | Rail Guided Vehicles (RGVs)
Vertical Roller Conveyors (VRCs)

@ +91 96866 24322 [] marketing@seweurodriveindia.com
www.seweurodriveindia.com



INTERVIEW

BMS is committed to pioneering Al-driven
innovation in pharma commercialisation

Al is reshaping pharma commercialisation, transforming how companies engage healthcare
professionals and deliver scientific content. Adam Lenkowsky, Chief Commercialization
Officer, Bristol Myers Squibb and Anvita Karara, Vice President, Worldwide Commercialization
Excellence, Bristol Myers Squibb, share how BMS is embedding Al and GenAl into its
commercial strategy, including the launch of its Mosaic Content Hub in India, and what lies

ahead, in aninterview with Swati Rana

Al adoption in pharma
commercialisation is
accelerating globally. From
anindustry standpoint,
what key shifts are you
seeing today in how
companies engage
healthcare professionals?
Adam Lenkowsky: The
future of commercialisation
is about meeting clinicians
and patients where they are
- and doing so in meaningful
ways. We're committed to
building trust and helping to
arm them with data that will
drive better patient
outcomes.

By collecting and
analysing data, we’re gaining
insights into patient
journeys, identifying unmet
needs, and tailoring our
approach to ensure more
patients receive the right

treatments at the right times.

We’re evolving our
commercialisation strategies
to reach more patients who
can benefit from our
medicines sooner.

Al solutions are enabling
anew delivery model for
patients in a world where
classic methods are no
longer as effective. Digital,
data-driven tools allow us to
predict, meet and react to
customer needs in a more
tailored manner, craft
custom content and drive
differentiated impact with
our medicines.

BMS is preparing to
announce a major Al-led
commercial milestone.
How does this initiative
position the company
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Adam Lenkowsky

differently in an
increasingly competitive
global market?
Anvita Karara: Bristol
Myers Squibb (BMS) is
committed to pioneering Al-
driven innovation in pharma
commercialisation. We are
setting a new industry
benchmark for how
advanced technologies can
enhance decision-making,
accelerate operations, and
deliver tailored engagement
at scale, ultimately
transforming patient lives.
BMS is proud to announce
the launch of a first of its
kind, end-to-end, Gen-Al
enabled Mosaic Content Hub
in Mumbai, India. This

innovative initiative will
accelerate Bristol Myers
Squibb’s commercialisation
through enhanced digital
capabilities, which will
precisely identify healthcare
practitioners’ needs in real-
time, enabling rapid creation
of patient-centric content
that is timely and tailored.

How AI and GenAlI will
reshape medical content
delivery, enabling faster,
more precise, and more
personalised information
for healthcare
professionals across
disease areas like oncology,
cardiovascular disease,
immunology, and

Anvita Karara

hematology?

Karara: The Mosaic Content
Hub enables BMS marketers
to efficiently produce and
deploy tailored content,
allowing the company to
provide tailored marketing
materials to customers and
ultimately, patients faster
and with greater impact.

To date, the Al-powered
The Mosaic Content Hub has
been successfully piloted
across three US brands—
Reblozyl, Camzyos, and
Cobenfy with plans to
onboard additional brands
and expand globally.

India is becoming central
to global digital and

analytics strategies in
pharma. What role does
India play in BMS’s current
Al transformation
journey?

Lenkowsky: India will play
an essential role in powering
BMS to become the
industry’s fastest growing
innovator. For more than 20
years, BMS has been
committed to the nation of
India, and this continued
investment highlights our
belief in its future, with a
presence in Mumbai,
Bengaluru and Hyderabad.

As we look toward 2026,
how does BMS plan to
further embed AI and
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GenAlinto its commercial
and scientific engagement
models?

Lenkowsky: End-to-end
digital transformation is
integral to all elements of our
business - From molecule
design to clinical trials and
beyond, Al can be applied
across our efforts to bring
more medicines to more
patients faster.

Patients are at the center
of everything we do. We're
leveraging Al-powered
analytics and solutions to
transform how we deliver
medicines and outcome-
driven care.

BMS is fostering a culture
of digital fluency and
equipping our entire
organisation with the skills
and expertise necessary to
shape an Al-augmented
future.

What are the biggest
challenges—technological,
organisational, or
regulatory—that pharma
companies face while
scaling Al-driven
commercialisation?
Karara: Traditional
commercial playbooks for
reaching clinicians and
patients are evolving rapidly
in the Al era, especially post-
pandemic where classical
methods are less effective.
That shift has pushed
pharma companies,
including BMS, to rethink
how we engage these
audiences on the platforms
they rely on, and to do so in
ways that are both
meaningful and relevant.

From a technology
perspective, one of the
biggest challenges is closing
the gap between what Al can
do and how teams actually
use it in practical, day-to-day
ways.

At BMS, this is
particularly critical for
commercial teams that
increasingly rely on digital
channels to engage HCPs.
We’re investing in Al tools
and talent development
initiatives to equip our teams
with the skills, resources,
and insights they need to
thrive in an Al-enabled
environment.

Operationally, pharma
companies face the challenge
of identifying physicians’
educational needs in real
time and creating
personalised content at scale
- without sacrificing quality
or speed.

To help address this, the
Mosaic Content Hub is
designed to accelerate BMS’s
global commercialisation
efforts by bringing creatives

and technologists together
to leverage Al and modernise
how patient-centric content
is developed and delivered at
scale.

With multiple therapy
areas and growing data
complexity, how is Al
helping BMS deliver more
relevant and timely
scientific information to
HCPs?
Karara: BMS is launching a
world-class Generative
Al-powered innovation hub
in Mumbai, the Mosaic
Content Hub, setting a new
industry benchmark for Al-
enabled commercialisation.

The Mosaic Content Hub,
developed in collaboration
with Accenture, will change
the way marketing content is
created, tailored, and
delivered to accelerate time
to market and elevating
customer engagement and
patient care.

By leading the adoption of
transformative Al solutions
and advancing digitally

enabled experiences, BMS is
strengthening its position as
a pharma innovator,
deepening our commitment
to patients, and unlocking
new value through strategic
partnerships.

How is BMS balancing
speed of innovation with
governance, compliance,
and human oversight?
Karara: Data privacy and
compliance are foundational
to our business practices. All
Al-enabled processes within
the The Mosaic Content Hub
Content Hub adhere strictly
to global and local data
regulations, including GDPR
and India’s data protection
laws.

Our partnership with
Accenture ensures robust
data governance
frameworks, and all content
is generated with compliance
at top of mind to protect
provider information.

What would be BMS's
outlook for 2026?

Lenkowsky: We are at a
pivotal moment, both as a
company and as an industry.
BMS'’s science-powered and
patient-centric story is
accelerating, driven in part
by transformational
advancements in Artificial
Intelligence and Machine
Learning (AI/ML).

We are strategically
leveraging and integrating Al
tools across BMS to unlock
efficiency, democratise
access to data, boost
productivity and enhance
decision making - all with the
goal of helping our global
workforce reinvent our
industry.

Looking ahead, what key
Al-driven trends will
define pharma
commercialisation in India
and globally over the next
few years?

Lenkowsky: The future of
pharma commercialisation
will be defined by meeting
healthcare providers and
patients on the digital
platforms they rely on
most—and ensuring those
engagements are relevant,
personalised, and impactful.
AT has the potential to
meaningfully evolve
interactions between
marketers and clinicians,
enhance patient targeting so
the right patients receive
the right treatments at the
right time, and expand
reach.
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INTERVIEW

Quick-commerce players are rapidly gaining
share in acute, event-based medicines

Quick commerce is reshaping pharma distribution. But the real transformation is happening deeper in
the supply chain. Uday Kadam, COO, APl Holdings, Chief Business Officer (B2B) explains how data-
driveninventory, real-time visibility, and disciplined credit management are redefining availability and
efficiency across India’s pharmatrade, in an exclsuive interview with Lakshmipriya Nair

Quick commerce has
changed delivery
expectations. What has it
changed deeper in the
pharma supply chain?
Quick commerce didn’t just
make pharma delivery
faster—it shifted the supply
chain from distributor-led,
forecast-based systems to
hyperlocal, data-driven
platforms focused on
immediate patient needs
rather than operational
efficiency alone.

Where do medicine stock-
outs usually begin? At the
factory, the distributor or
the pharmacy?

For end consumers, most
stock-outs happen between
distributors and pharmacies.
Factory-level stock-outs for
high-demand products are
rare, except during API

shortages caused by
geopolitical or regulatory
issues.

These distributor-to-
pharmacy stock-outs are
usually due to poor demand
forecasting, credit limits that
restrict reordering, priority
given to high-volume
pharmacies, sudden seasonal
or outbreak-driven demand
spikes, limited shelf space at
pharmacies, and pharmacists
avoiding expiry risk.

Is faster last-mile delivery
enough, or is better
inventory planning the real
need?

It’s a mixed picture. Quick-
commerce players are rapidly
gaining share in acute, event-
based medicines, where
consumers prefer fast delivery

medicines need careful
inventory planning. For these
planned, repeat purchases,
consumers are more price-
sensitive and tend to prefer
better value over faster last-
mile delivery.

Which parts of pharma
distribution still rely too
much on manual processes?
Many small and mid-sized
distributors still manage
inventory manually or
through basic spreadsheets
instead of modern WMS
systems. This results in
manual stock counts, poor
tracking of batches and expiry
dates, frequent stock errors,
and higher losses due to
overstocking, stockouts, and
expired products—driving up
operating costs.

and don’t buy repeatedly.
However, chronic

Returned stock handling is
also largely manual. Returns
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due to expiry, damage, or
recalls are sorted and
recorded by hand, with ad-hoc
decisions on resale versus
disposal and little system
integration. This increases
errors, slows reverse logistics,
and erodes margins.

How does real-time
inventory visibility help
distributors and
pharmacies work better
every day?
At Ascent, our proprietary
WMS gives us real-time
visibility into inventory
across all warehouses,
helping us make better
ordering decisions and
prevent stock losses
proactively rather than
relying on periodic audits.
For pharmacists, our
Retailio platform shows real-
time inventory availability,
allowing them to place orders

with confidence. With an
industry-leading line cut of
under 0.1 per cent, our
integrated WMS and OMS
ensure predictable, stress-free
replenishment for
pharmacies.

‘What makes expanding
pharma distribution in tier-
2 and tier-3 cities more
complex?

Distributors focus on capital
efficiency, and expanding into
Tier-2 and Tier-3 cities
requires much tighter control
over the product assortment.
Slower sales of long-tail
medicines can reduce returns
and increase inventory
carrying costs.

Expansion into these
markets also brings higher
credit risk, weaker recovery
rates, and lower operating
leverage, as average revenue
per pharmacy is lower—

making profitability and scale
harder to achieve.

Where is working capital
getting stuck in the pharma
trade today?

Credit and slow-moving
inventory are the two biggest
working-capital challenges in
the market. Pharmacists
typically receive interest-free
credit from multiple
distributors. In Tier-1 cities,
where no single distributor
has a dominant share,
pharmacies rotate between
these credit lines, which
increases receivable days for
all distributors.

Distributors often have to
accommodate this until they
reach sufficient scale and
operating leverage, stabilise
EBITDA, and can then tighten
credit terms by selectively
deciding who to extend credit
to and for how long.

Slow-moving inventory is
another major issue affecting
both pharmacies and
distributors. With the right
systems, slow-moving stock
can be identified early to
reduce its impact. At Ascent,
our WMS provides real-time
visibility into such inventory,
allowing us to proactively
liquidate stock at discounts or
use permitted sales returns to
manage working capital more
efficiently.

How is Ascent helping
pharmacies improve
availability while managing
credit and cash flow?
Ascent distributes medicines
to over 100,000 pharmacies
across 20 states in India.
Through our pharmacist-
facing platform, Retailio, we
deliver a best-in-class
experience built on
transparency, attractive deals,

and consistent service.

Retailio digitises critical
workflows across the
business cycle, helping
pharmacists operate with
confidence and trust.
Pharmacies benefit from real-
time expiry settlements,
complete order tracking,
transparent pass-through of
schemes, and full visibility
into payments.

Our cloud-based
proprietary WMS connects all
Ascent warehouses, enabling
pharmacies in any cluster to
order from two to three
warehouses on average. This
India-first capability gives
pharmacies access to a much
wider assortment while
allowing Ascent to maintain
industry-leading inventory
efficiency.
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Automation, digitalisation, and integrated
workflows are redefining India’s life
sciences landscape

Nandakumar Kalathil, Country General Manager — India, Agilent Technologies, shares insights
into Agilent’s performance, strategic investments, and long-term vision for the Indian market.
He discusses key industry trends, the growing role of automation, digitalisation, and Al, and how
Agilent is strengthening local capabilities through solution centres, innovation hubs, and
sustainability-driven initiatives, in conversation with Swati Rana

How has the year (2025)
been for Agilent in the
pharma sector?

Although we are nearing the
end of the calendar year, we
are at the start of our fiscal
year, as our fiscal closes in
October. From that
perspective, FY2025 has been
a fantastic year for us—not
just in terms of performance,
but also in terms of the
initiatives we have seeded to

fuel long-term growth in India.

We have made multiple
investments aimed at
accelerating innovation in
the country, and these are
paying off. We are seeing
robust growth across
pharma and biopharma,
driven largely by increased
investments in innovation.
Customers are shifting
toward high-value, complex
solutions that require
advanced technologies, and
we have focused our
investments on turning
technology into real
capabilities. This has helped
us expand market share and
capture the right
opportunities. As an
example, our recent
investments in the India
Solution Center and the
Biopharma Center are
strengthening our ability to
address evolving customer
needs.

As we enter FY2026, we
see these growth drivers
continuing, and India is well
prepared to support this
momentum.
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What major market trends
and challenges are you
observing in India’s life
sciences markets, and how
is the company addressing
them?

The Indian life sciences and
analytical market is evolving
faster than ever, driven by
strong macroeconomic
fundamentals and increased
technology adoption across

laboratories. Growth in
pharma and biopharma is
being driven by innovation
and increased investment in
R&D, while applied markets
are seeing growth through
lab modernisation and the
need for advanced analytical
capabilities.

At the same time, supply
chain resilience and the need
for faster innovation—

without compromising
quality—remain key
challenges. This is where
automation, digitalisation,
and integrated workflows
play a critical role. By
accelerating scientific
progress through these
approaches, we help labs
meet growing demands more
efficiently and reliably. Our
India Solution Center further
strengthens this by enabling
end-to-end workflow
demonstrations tailored to
local requirements.

What is Agilent’s long-term
strategy for the Indian
market, and how do recent
investments such as
solution centres support
this vision?

Our intent in India is very
clear—we are here to play the
long term. Innovation is at
the core of our strategy,
whether it’s product
innovation, capability
building, or solution
development. For India
specifically, localisation is a
major focus. Our investments
in FY2025 were aimed at
building local capabilities
while ensuring global-quality
standards.

The India Solutions
Center in Manesar, for
example, is a hub for strategic
innovation and enables us to
deliver tailored solutions
based on what Indian
customers actually need.
Similarly, the Biopharma
Center of Excellence in

Hyderabad allows customers
to experience real lab
scenarios, whether driven by
regulatory requirements or
technology adoption, before
they invest.

How important is R&D and
innovation to the company,
and how are you investing
in this area?

Innovation spans across
every part of our
organisation. We reinvest a
significant portion of our
earnings into research and
development. This has
resulted in the launch of
advanced products such as
our Infinity III LC systems
equipped with InfinityLab
Assist Technology, which
provides predictive feedback
and enhanced
automation.Infinity IIT
Advanced HPLC systems,
which are future-ready and
embedded with Al-driven
predictive capabilities.

We have also introduced
new LCMS platforms and
advanced consumables
designed to deliver more
reliable analysis. Beyond
products, our investments
extend to infrastructure
development, talent
acquisition, and digital
transformation. Innovation is
not just about products—it’s
about converting those
products into end-to-end
solutions for our customers.

What are the key growth
drivers for the pharma and
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biopharma sectors today?
It’s no longer about a single
product—it’s about enabling
the workforce and
integrating end-to-end
workflows. Customers are
looking to automate and
optimize existing workflows
to improve productivity and
reliability. Al plays an
important role here, not as a
buzzword, but as an enabler
that helps manage data,
improve efficiency, and
accelerate scientific
outcomes.

GLP-1therapies are gaining
significant momentum
globally. How is Agilent
contributing in this area,
particularly for the Indian
market?

GLP-1represents a major
growth opportunity for
biopharma labs, and we have
proactively built the
capabilities required to
support this segment. We
offer complete end-to-end
workflows tailored to labs at
different stages—from early

adopters to mature facilities
that need compliance-ready
solutions.

Our approach combines
scientific solutions with
flexible business models,
ensuring startups can scale
quickly while advanced labs
can meet regulatory
expectations. The Biopharma
Center of Experience in
Hyderabad plays a critical
role by allowing customers to
access and experience these
workflows firsthand.

Several centres have been

launched in India recently.
How are these centres
enabling co-innovation,
localisation, and deeper
customer engagement?

In 2025, we made significant
investments to build
capabilities for Indian
customers. The India
Solutions Center enables
integrated workflows from
early research through
production and quality
testing. The Biopharma
Center of Experience serves
as an innovation hub for
advanced biopharma

solutions. We also
inaugurated the India
Refurbishment Center in
Manesar in December, which
delivers Certified Pre-Owned
instruments and supports a
circular economy through
trade-in, buyback, and
sustainable lifecycle
programs.

We also launched India’s
first Agilent Refurbishment
Center, which supports a
circular economy by
extending the life of
instruments while
maintaining global quality

standards. Alongside this, the
India Education Center
focuses on skill development,
hands-on training, and
competency building—for
both customers and our
internal teams.

Talent remains a major
challenge across the
industry. How is Agilent
addressing skill gaps
beyond internal initiatives?
Skill development is both a
challenge and an opportunity.
We work closely with
industry leaders, research
institutions, academia, and
regulators to advance skills
across the ecosystem.
Through initiatives such as
Agilent University, we offer
flexible, self-paced, and lab-
based training programs
tailored to different
competency levels.

As technology evolves,
skill enhancement will
remain an ongoing priority,
and we see it as a shared
responsibility to move the
ecosystem forward.
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Sustainability is becoming
increasingly important
across industries. What role
does it play in Agilent’s
strategy?
Sustainability is embedded
into our overall strategy.
Several of our systems, such
as the 1290 Infinity I1I LC,
have earned sustainability
recognition under the ACT®
ecolabel program, and our
global refurbishment
programs support circular
economy principles.All our
newly launched products are
My Green certified, reflecting
built-in sustainability goals.
Our India Solution Center and
Biopharma Center of
Experience are also Ag-
certified labs, promoting
sustainable practices in daily
operations.

The India Refurbishment

Center further supports
sustainability by enabling a
circular economy—extending
product life cycles and making
advanced technologies more
accessible.

Can you share insights into
Agilent’s investment focus
in India and growth outlook?
Our investments in India are
customer-led. We invest
where our customers need
us—whether in technology,
capabilities, resources, or
geographic reach. All
investments are aligned with
global standards while
ensuring local accessibility.
These investments are
helping deepen customer
partnerships, which in turn
drives sustainable growth. We
are also transforming
internally to become more

market-centric and
responsive to evolving
customer needs.

What will be Agilent India’s
top priorities over the next
five years?

Our priorities remain focused
on innovation, localisation,
and customer partnerships.
We will continue expanding
infrastructure, workflow
capabilities, and
organisational strength. The
goal is to generate meaningful
outcomes—new solutions,
faster innovation, and deeper
collaboration with customers
across pharma, biopharma,
applied markets, and
advanced diagnostics.

How is Agilent
strengthening its presence
in advanced diagnostics?

We offer cutting-edge
technologies and solutions
that support next-generation
diagnostics and cancer
research. Our platforms are
empowering advanced
research and diagnostic
workflows, helping labs move
faster and deliver more
precise outcomes.

Looking ahead, how do you
see Agilent India’s growth
trajectory shaping up over
the next two years amid
evolving pharma and
biopharma demand?
Independent industry
forecasts indicate that India is
poised to remain the fastest-
growing instrumentation
market globally. We also see
companies in India
accelerating capital
investments to build local

manufacturing and analytical
capabilities. This shift is
creating sustained demand
for advanced analytical tools,
quality-control systems, and
bioprocess technologies
across the value chain.

Given these sectoral
tailwinds and India’s
continued infrastructure
investments, we expect India
to remain one of the most
dynamic and strategic growth
engines for Agilent globally.
Our focus will be on
deepening customer
partnerships, expanding local
capabilities, and delivering
lifecycle-driven solutions that
support India’s expanding
scientific and industrial
ecosystem.
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STRATEGY

Advanced excipients: India’s gate to
high-value drug formulation

Excipients are becoming a strategic lever in India’'s move toward high-value, globally competitive
drug formulations. Saransh Chaudhary, President — Global Critical Care, Venus Remedies and
CEQ, Venus Medicine Research Centre (VMRC), explains why regulation and innovation are
pushing excipients to the forefront of pharma strategy

hen the Central
Drugs  Standard
Control Organiza-

tion (CDSCO) revised Good
Manufacturing Practice
norms under Schedule M in
December 2023, it set in mo-
tion one of the most conse-
quential quality upgrades for

Indian pharma in recent
decades. By aligning Schedule
M more closely with WHO
GMP expectations, regulators
signalled that the era of mini-
mal compliance is over. Hun-
dreds of small and mid-sized
manufacturers that were long
accustomed to traditional

batch processes and straight-
forward generics now need to
modernise their facilities and
quality systems if they wish to
remain globally relevant.

At the same time, a quieter
but equally significant shift is
underway. The Drugs Rules
have been amended to require

manufacturers to disclose the
qualitative list of excipients on
labels under Rule 96, with ef-
fect from 31 March 2026. For
the first time, excipients are
moving from the background
to the foreground of regula-
tory scrutiny. Ingredients once
treated as passive “fillers” are

now central to how India will
be judged on transparency,
safety and quality.

In that sense, excipients
are no longer peripheral. They
are becoming one of the levers
that can shape India’s future
competitiveness in complex
formulations.
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STRATEGY

Why excipients matter
more than ever
India’s excipient industry has
significant headroom to grow,
both in scale and sophistica-
tion. For years, formulators
have struggled with poorly
soluble active pharmaceutical
ingredients, sensitive biolog-
ics and the demands of modi-
fied-release dosage forms.
These challenges cannot be
solved by APIs alone. They
require excipients that do
more than just bulk up a
tablet or stabilise a solution.

Across research centres
and development labs, scien-
tists are now examining intelli-
gent polymers, lipid-based sys-
tems and amorphous
stabilisers that can improve
solubility, protect fragile mole-
cules and control drug release
in very specific parts of the
body. Conferences hosted by
IPEC India, CPHI and aca-
demic institutions such as IISc
Bengaluru are increasingly de-
voted to topics like solubility
enhancement, stability im-
provement and patient adher-
ence, underscoring how excip-
ient science is moving closer to
the centre of formulation de-
sign.

Co-processed excipients are
a good example of this shift. By
combining the properties of
two or more materials into a
single engineered system, they
can improve compressibility,
flow and disintegration while
simplifying the manufacturing
process. For many Indian
generic manufacturers, co-
processed excipients offer a
relatively low barrier entry into
more sophisticated formulation
capabilities that would other-
wise require much larger in-
vestments.

Regulation as a catalyst,
not a constraint

The revised Schedule M guide-
lines, together with the broader
quality framework under ICH
Q8, Q9, Q10 and Q12, are re-
shaping how Indian manufac-
turers think about quality by
design. These expectations
come at an important moment.
India is increasing its focus on
complex injectables, biosimi-
lars and controlled-release
dosage forms, while also seek-
ing to reduce dependence on
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Over the next decade, as continuous
manufacturing becomes more common and
biologics gain a larger share of pipelines,
excipients will only grow inimportance. To realise
this opportunity, large companies, smaller
manufacturers and early-stage innovators will
need to work in the same direction: towards
advanced materials, data-informed formulation
design and alignment with international quality

expectations

critical excipients sourced
from outside the country.
Schemes such as Pharma Vi-
sion 2030 and the Production-
Linked Incentive programme
are encouraging investment
into higher-value products and
supporting the build-out of
more advanced manufacturing
infrastructure.

The new excipient labelling
mandate under Rule 96 adds
another layer of discipline. Re-
quiring the qualitative disclo-
sure of excipients on the inner-
most container for relevant
products is more than a la-
belling change. It improves
traceability, strengthens phar-
macovigilance and makes it

easier for regulators, pre-
scribers and patients to under-
stand what goes into a medi-
cine. Over time, this can help
build trust in Indian brands in
both domestic and export mar-
kets.

These policies also open
space for new types of players.
Start-ups, academic spin-outs
and incubation centres can be-
gin to focus on “pharma-ready”
excipients tailored for local
APIs, climate conditions and
therapeutic needs. If India can
develop and validate its own
portfolio of high-quality func-
tional excipients, it will not only
reduce import dependence but
also create an export opportu-

nity in a segment that has tra-
ditionally been dominated by a
few global suppliers.

The next frontier: Digital
and data-driven excipient
design

A parallel transformation is un-
folding in how excipients are
designed, screened and se-
lected. Advances in artificial in-
telligence and molecular mod-
elling are allowing researchers
to simulate drug-excipient in-
teractions before they ever
reach the lab bench. By using
predictive algorithms and in
silico screening, development
teams can narrow down candi-
dates, anticipate compatibility

issues and forecast stability
outcomes in a fraction of the
time that traditional trial-and-
error methods would take.

These tools will be espe-
cially important for continuous
manufacturing, where repro-
ducibility and tight process
control are essential. Data-
driven approaches can help en-
sure that excipient perform-
ance remains consistent across
batches and sites, reducing
variability and unplanned
costs.

For complex molecules such
as peptides, proteins and other
biologics, Al-assisted molecu-
lar design can also help identify
polymer and lipid systems that
protect against degradation or
aggregation. Coupled with ad-
vanced analytics, rheology
mapping and modern charac-
terisation techniques, this can
support the development of a
new generation of engineered
excipients that are designed
around specific therapeutic
and manufacturing needs
rather than adapted from
legacy materials.

The road ahead

India stands at a crossroads
where excipient innovation can
meaningfully reshape its posi-
tion in the global pharmavalue
chain. Moving from commod-
ity-grade materials to engi-
neered, functional excipients is
not just a scientific upgrade; it is
a strategic one. It underpins
manufacturing modernisation,
strengthens regulatory credi-
bility and opens new export av-
enues.

Over the next decade, as con-
tinuous manufacturing becomes
more common and biologics
gain a larger share of pipelines,
excipients will only grow in im-
portance. To realise this oppor-
tunity, large companies, smaller
manufacturers and early-stage
innovators will need to work in
the same direction: towards ad-
vanced materials, data-in-
formed formulation design and
alignment with international
quality expectations.

If India can combine regula-
tory reform, scientific capability
and purposeful investment, ad-
vanced excipients may well be-
come one of its most important
advantages in the next phase of
pharmaceutical growth.
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Can Indian biosimilars and generics restate
accessibility in global underserved markets?

Hari Kiran Chereddi, MD & CEO — HRV Pharma & NHG Pharma highlights that India’s
success in generics is no longer enough, as the world now demands advanced biologics,
biosimilars, and personalised medicines. He further emphasises on the need for stronger
regulation, innovation, and investment so India can lead in next-generation therapies and
expand global access to cutting-edge healthcare

harmacy of the world, a
Pname that India has
earned through the pro-
vision of low-cost, quality
generics to patients geographi-
cally. India now produces close
to 20 per cent of the world’s
generic medicines and more
than 60 per cent of the demand
for vaccines worldwide. The
global healthcare landscape is
evolving with patients no
longer asking for affordable
drugs alone, but are seeking in-
novative biologics, biosimilars,
and personalised medicines.
The conversation is no
longer about India retaining
the position as one of the
world’s largest generics suppli-
ers; it is about establishing
leadership with nextgeneration
therapies and redefining access
to underserved therapeutic
categories.

Generics: The bedrock of
access

Generic medicines have revolu-
tionised the affordability of
healthcare globally. India’s
scale of production, regulatory
capacity, and low-cost supply
chains supported the global
spread of ARVs for HIV/AIDS
in Africa, oncology medicines
in Latin America, and critical
antibiotics in Asia as a few ex-
amples.

But the generics business is
coming of age. Price erosion,
patent cliffs levelling out, and
increasing regulatory pres-
sures are compressing mar-
gins. India needs to approach
generics not as the end game
but as the springboard for in-
novation to continue playing its
role as the pharmacy of the
world.

frontier of access

Treatments using biologics
for oncology, autoimmune dis-
orders, and orphan diseases
amount to almost half of the
worldwide pharma market in
value. At these prices most
low- and middle-income na-
tions get excluded. Biosimi-
lars, the generics equivalent
for biologics, do provide a
great opportunity to expand
access across the board. India
is already a strong player in
this sector; it already has over
100 approved biosimilars and
has established global supply
capacity with players such as
Biocon, Dr. Reddy’s, Intas,
etc., With cost savings of
20-40 per cent relative to in-
novator Dbiologics, Indian
biosimilars have the potential

to repeat the generics revolu-
tion on an even larger scale.
But there are challenges. The
manufacture of biosimilars re-
quires advanced biologics
manufacturing, clinical com-
parability trials, and credibil-
ity with regulators in the US
and EU. To lead the way here,
India will need to invest in ad-
vanced biologics facilities, de-
velop scientific sophistication
in cell line development, and
align regulatory norms with
the most stringent global
norms.

Precision medicine:
Beyond “one-size-fits-
all”

The future of medicine is in
personalising treatments to
the patient profile—genomics,
proteomics, and Al-driven in-

formation. Precision medicine
is no longer limited to aca-
demic laboratories; it’s about
bringing commercial pipelines
and treatment guidelines glob-
ally to India, thereby present-
ing this as both a challenge
and an opportunity.

The task is obvious: ad-
vanced R&D capacities, large-
scale biobanking, and assured
data governance remain em-
bryonic. The potential is
larger; India has unparalleled
genetic diversity, an acceler-
ant in its digitising healthcare
environment, and computa-
tional science cost advan-
tages. With the combination
of Al and biopharma produc-
tion and clinical studies, India
can bypass into:

@ Strong regulatory ecosys-
tems - Need for establishing
strong regulatory ecosystem
(like USFDA, EMA, PMDA)
through voluntary compli-
ance, quicker DMF/CEP sub-
missions, and implementation
of global GMP/GDP best prac-
tices. Regulatory trust will be
the “currency” of biosimilar
and biologic acceptance.

® Invest in biologics infra-
structure - Support
public-private partnerships
and incentives for cell culture
facilities, fermentation units,
and bioanalytical laboratories.
The Indian PLI schemes
should move toward complex
biologics as well.

® Academia-industry link-
ages - Focus more on transla-
tional research centers where
all parties like universities,
startups, and the pharma indus-
try work together on biosimi-
lars, monoclonal antibodies, and
even on gene therapy.

® Leverage AI and digital
health - Utilise Al for predic-
tive compliance, supply-chain
optimisation, and precision
medicine R&D. India’s IT
backbone naturally enhances
its digital bio-pharma integra-
tion capabilities.

® Develop global market ac-
cess - In addition to the US
and the EU, we need to look at
Africa, Southeast Asia, and
Latin America. Countries
where demand for affordable
biosimilars and precision
therapies is escalating. It will
be important to partner with
local distributors, regulators,
and governments.

® Maintain talent develop-
ment - Specialised pro-
grammes in manufacturing of
biologics, regulatory affairs
and bioinformatics need to be
introduced in universities and
also scaled up to ensure the
workforce is future ready.

A new definition of
accessibility

While the early writings in
the story of India’s pharma
journey was that of making
generics affordable, the next
chapter should be the one to
make innovative medicines
available. We don’t just need
low priced medicines, we
need access to therapies that
can alter the course of au-
toimmune conditions, rare
diseases and cancer. By build-
ing on its established
strengths India can redefine
medicine access for billions.
It will not only solidify our po-
sition as the pharmacy of the
world, but also advance our
position to become a global
health innovator.
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FRIENDSHORING
PHARMA'S NEXT
SUPPLY CHAIN BET?

With friendshoring gaining attention in global supply
chain conversations, this story looks at what it could
mean for the India pharmainc

By Neha Aathavale
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or decades, globalisa-
Ftion has shaped supply
chains around a single
organising principle: produce
where it is cheapest and most
efficient, and move goods
across borders at scale. But in
an increasingly fractured
world marked by geopolitical
tensions, trade restrictions
and policy-driven realign-
ments, that logic is quietly be-
ing reworked. Supply chains
are no longer evaluated solely
on cost and capacity, but in-
creasingly on trust, reliability
and political alignment.
Friendshoring is gaining
momentum, and the pharma
industry is no exception.
However, the question is
whether it is emerging as a
targeted risk management
exercise or it represents a per-
manent shift away from global
supply networks. Equally
important is how India is be-
ing positioned within this

framework by industry stake-
holders.

Setting the context
Friendshoring has moved
from a conceptual strategy to
an actionable consideration
for pharma companies as they
reassess vulnerabilities in
their supply chains. Supply
chains are no longer evaluated
solely on cost efficiency; they
have direct implications for
patient access, regulatory
compliance, and operational
resilience.

Nihar Medh, Global Head of
Supply Chain at Piramal
Pharma, says the pandemic
and geopolitical pressures “ex-
posed the fragility of highly
concentrated sourcing mod-
els, particularly for critical
APIs and key starting materi-
als.” He adds that today, “sup-
ply continuity, resilience, and
predictability carry equal
weight alongside cost effi-

ciency,” highlighting how risk
management has become as
important as cost considera-
tions.

However, rather than sig-
nalling a complete withdrawal
from global networks, friend-
shoring is being adopted as a
targeted approach. Compa-
nies are identifying these vul-
nerable points and diversify-
ing selectively. As Shrikant
Gade, Sr VP Procurement,
FDC notes, “Most pharma
companies are not wholesale
relocating entire supply
chains in the short term, given
capital intensity, regulatory
complexity and established
global networks. Instead,
friendshoring is being adopted
selectively—often focusing on
high-risk nodes such as API
production, critical packaging
materials, or essential drug
manufacturing where geopo-
litical risk or supply fragility is
greatest.” In practice, this

means focusing on areas of
critical risk while maintaining
the advantages of global effi-
ciencies elsewhere.
Regulatory alignment has
also emerged as a major factor
in choosing trusted geogra-
phies. Kaifeel Shaikh, VP - Do-
mestic Distribution & Global
Logistics-EXIM, Indoco
Remedies points out that com-
panies are prioritising coun-
tries with strong IP protec-
tions and harmonised
regulatory standards. He ex-
plains, “Aligning R&D and ad-
vanced manufacturing with
friendly nations with strong,
enforceable IP laws is a major
priority. Sourcing from coun-
tries with regulatory stan-
dards harmonised with the
FDA, EMA, or PMDA drasti-
cally reduces compliance risk
and accelerates time-to-mar-
ket.” Regulatory trust has be-
come central to decisions
about where critical produc-

tion occurs, rather than a
background consideration.

Operational efficiency and
responsiveness are also driv-
ing friendshoring. Diversified
regional supply chains can
shorten lead times, improve
responsiveness to demand
shifts, and reduce logistical
risks. Medh observes, “Re-
gionally diversified supply
chains improve lead times, in-
crease responsiveness to de-
mand shifts, and enable more
efficient inventory and logis-
tics management, while also
reducing the environmental
impact associated with long
distance transportation.” By
spreading operations across
reliable geographies, compa-
nies are building resilience
without abandoning the ad-
vantages of global production
networks.

Geopolitical tensions and
trade disruptions continue to
reinforce these shifts. Neeraj
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India is increasingly being
viewed as a long term
strategic partner rather
than only a China+1
alternative, even though
diversification initially
accelerated engagement

Nihar Medh
Global Head of Supply Chain,
Piramal Pharma

The pharma industry
is undergoing a
fundamental strategic
re-structuring

Kaifeel Shaikh

Vice President - Domestic Distribution
& Global Logistics—EXIM,

Indoco Remedies

Adoption today tends to
be strategic and targeted
rather than sweeping,
with companies
integrating friendshoring
principles as part of
broader diversification,
regionalisation and risk
mitigation efforts

Shrikant Gade
Senior Vice - President Procurement,
FDC Limited

Tariff and trade
uncertainty is already
prompting companies to
change their production
plans and explore new
contracts to relocate
manufacturing

Neeraj Bansal
Partner & Head, India Global,
KPMG India
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Bansal, Partner and Head,
India Global, KPMG in India,
reiterates, “recent survey es-
timates show that pharma
supply chain challenges will
remain the most impactful in-
dustry trend over the next 12
months. This shift has been
accelerated by a fresh wave of
geopolitical disruptions, ex-
port controls and now even
tariffs and trade restrictions,
which are directly disrupting
supply chains.”

Pharma’s special case
While friendshoring strategy
is gaining momentum, it also
comes with its distinct set of
challenges. With pharma sup-
ply chains being tightly regu-
lated, and highly specialised.
Disruptions are not just opera-
tional, they can affect access
to essential medicines.

The sector’s complexity
makes selective risk manage-
ment essential. Shaikh high-
lights that pharma supply
chains are time-sensitive and
intricate, with many critical
components concentrated in a
few regions. He notes that the
areas of highest concern in-
clude “Active pharmaceutical
ingredients (APIs) and key
starting materials, sterile in-
jectables, biologics, mono-
clonal antibodies, vaccines,
cell and gene therapy, and cer-
tain specialty raw materials
and intermediates.” These
nodes are particularly vulnera-
ble because production capac-
ity is limited and alternatives
are scarce.

Beyond  manufacturing
complexity, regulatory compli-
ance and quality standards
play a decisive role in sourcing
decisions. Gade points out that
global clients are increasingly
evaluating geographies based
on regulatory compliance, le-
gal reliability, IP protection,
governance transparency,
data access, and geopolitical
alignment. In pharma, even
minor lapses in regulatory ad-
herence can have outsized
consequences, making trusted
geographies non-negotiable
for critical products.

Operational factors add
another layer of nuance. Medh

AT A GLANGE

@® From cost to continuity: Pharma supply chains are being recalibrated to prioritise
reliability, regulatory trust and geopolitical alignment alongside cost.

@ Selective, not sweeping: Friendshoring in pharma is emerging as a targeted risk-
management tool, focused on critical and vulnerable supply nodes rather than full-scale

relocation.

@® Regulation shapes geography: Alignment with global regulators and strong IP frameworks
isincreasingly influencing where advanced manufacturing and sourcing decisions land.

@ Operational resilience matters: Shorter lead times, regional diversification and supply
predictability are becoming strategic advantages.

@® Implications for India: As global pharma diversifies away from concentrated hubs, India’s
role is evolving from cost-efficient supplier to strategic manufacturing and supply partner.

explains that regionally diver-
sified supply chains help com-
panies “improve lead times,
increase responsiveness to
demand shifts, and enable
more efficient inventory and
logistics management,” while
also mitigating environmental
impact. However, advanced
intermediates, complex
chemistries, and high-com-
plexity manufacturing often
remain globally integrated, as
companies continue to rely on
established hubs where ex-
pertise, scale, and ecosystem
maturity are concentrated.

The high stakes also ex-
tend to data integrity and in-
tellectual property protec-
tion, particularly for biologics
and novel therapies. Shaikh
underscores that aligning
R&D and manufacturing with
nations that uphold strong IP
laws is critical. Clients expect
geographies where IP is re-
spected and data access is se-
cure, ensuring that innova-
tion and quality are
safeguarded throughout the
supply chain.

Taken together, these
factors explain why pharma
companies approach friend-
shoring with caution. It is not
about replacing global net-
works but selectively enhanc-
ing resilience where risk is
highest.

This selective approach
raises the question of how
companies define the geogra-
phies they can rely on most.
Understanding what makes a
country “trusted” sheds light
on India’s evolving role in
global pharma supply chains.

What makes a geography
‘trusted’

As pharma companies evalu-
ate friendshoring strategies,
the concept of trusted geogra-
phies has become central to
decision-making. For global
clients, trust is multi-dimen-
sional, encompassing regula-
tory compliance, intellectual
property protection, opera-
tional transparency, data in-
tegrity, and geopolitical align-
ment. Medh explains,
“Trusted geographies com-
bine regulatory rigor, gover-
nance discipline, data trans-
parency, and geopolitical
stability to support depend-
able, long-term pharmaceuti-
cal supply partnerships.”

Regulatory alignment is
often the starting point. Coun-
tries with consistent inspec-
tion outcomes, harmonised
standards with global regula-
tors, and a robust compliance
culture are considered more
reliable. Shaikh notes that
aligning R&D and manufac-
turing with nations that have
strong, enforceable IP laws
and regulatory standards
“drastically reduces compli-
ance risk and accelerates
time-to-market.” This ensures
that critical production re-
mains uninterrupted while
meeting global quality expec-
tations.

Geopolitical stability and
predictability are equally crit-
ical. Companies increasingly
avoid sourcing from regions
where political tensions or
trade restrictions could
threaten supply continuity.
Gade observes that clients

consider not only regulatory
and operational reliability but
also “alignment with US, EU,
and Japan-led trade and sanc-
tions regimes” and a low prob-
ability of forced supply redi-
rection during crises. These
considerations underpin
strategies such as dual sourc-
ing and China+1 diversifica-
tion.

India’s role in this land-
scape has grown beyond being
a fallback option. Medh points
out that the country is “in-
creasingly being viewed as a
long-term strategic partner
rather than only a China+1 al-
ternative,” thanks to its depth
in chemistry, manufacturing
capabilities, regulatory expe-
rience, and scale of execution.
Shaikh adds that India’s poli-
cies, robust pharma infra-
structure, and high number of
US FDA-approved plants sig-
nal reliability to global clients.

From a market perspec-
tive, Bansal notes that this
shift has created expanded op-
portunities for Indian manu-
facturers. He observes, “The
EU and the UAE are actively
strengthening pharma supply
chains and increasingly engag-
ing India as a trusted partner,
creating expanded opportuni-
ties for Indian API and formu-
lation manufacturers.” At the
same time, India’s dependence
on imported APIs, particularly
from China, underscores the
need for ongoing domestic ca-
pacity building to mitigate
risks and solidify its strategic
position.

In effect, India is transi-
tioning from a tactical diversi-

fication option into a critical
node in global pharma supply
chains. Companies are lever-
aging its regulatory maturity,
skilled workforce, and manu-
facturing scale to anchor es-
sential production while re-
taining flexibility elsewhere.
Trusted geographies like India
allow pharma companies to
combine resilience, compli-
ance, and speed in a world
where geopolitical and trade
uncertainties are increasingly
shaping strategic sourcing de-
cisions.

Sensitive nodes

Even within trusted geogra-
phies, pharma companies are
selective about which parts of
their supply chains are friend-
shored. The focus is on nodes
where disruption could have
the most immediate impact on
patient access, regulatory
compliance, or operational
continuity. Medh explains,
“Client concern is sharpest
where disruption directly
threatens access and patient
outreach. APIs and key start-
ing materials remain the most
sensitive, especially where
supply is geographically con-
centrated or alternatives are
limited.”

Sterile injectables, critical
for hospital medicines and
vaccines, are another priority,
alongside complex biologics
and biosimilars. Shaikh high-
lights that “monoclonal anti-
bodies, vaccines, cell and gene
therapy, and certain specialty
raw materials and intermedi-
ates” are high-risk areas due
to capacity scarcity and chem-
ical complexity. Cold-chain lo-
gistics also remain a vulnera-
bility, given the dependence on
specialised providers and
cross-border transport.

At the same time, not all
parts of the pharma supply
chain are being regionalised.
Finished dosage manufactur-
ing for small molecules, early-
stage R&D, and non-critical
raw materials often continue
to rely on globally integrated
networks.

Operational and economic
considerations influence this
balance. Companies weigh the
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benefits of resilience against
scale, cost, and capability
depth. Medh points out that
friendshoring “is a targeted
strategy focused on critical
vulnerabilities, balancing re-
silience with scale, capability
depth, and economics.” In
practice, this means that while
critical APIs, sterile injecta-
bles, and advanced intermedi-
ates are being regionalised or
dual-sourced, other compo-
nents and manufacturing
processes continue to leverage
established global hubs where
expertise and ecosystem ma-
turity are concentrated.

This selective approach
sets the stage for understand-
ing what capabilities global
clients now expect from In-
dian CDMOs, including scala-
ble capacity, regulatory readi-
ness, data security, and speed,
which will define India’s
strategic role in friendshored
supply chains.

CDMO test

With selective friendshoring
targeting high-risk nodes,
global pharma companies are
increasingly focused on the ca-
pabilities of contract develop-
ment and manufacturing or-
ganisations (CDMOs) in
trusted geographies. Indian
CDMOs, in particular, are un-
der spotlight for their ability
to deliver resilience, regula-
tory compliance, and opera-
tional agility across complex
supply chains.

Medh notes that clients are
seeking CDMOs that can
combine multiple capabilities:
“In the wake of the Biosecure
Act, clients are asking Indian
CDMOs to strengthen capabil-
ities in a balanced way. Capac-
ity scale still matters, but with
an emphasis on flexible and
modular capacity that can
adapt quickly without quality
trade offs.”

“Regulatory readiness
remains fundamental, with
expectations of constant in-
spection readiness, strong
quality systems, and confi-
dence across multiple regula-
tory regimes. Data security
and digital maturity are rising
priorities, covering data in-
tegrity, cybersecurity, and
controlled transparency,” he
adds.

In essence, the expectation
is for CDMOs to deliver scale
with agility, compliance with
confidence, and speed with
discipline.

These requirements align
with the broader trend of risk-
aware global sourcing. Indian
CDMOs benefit from the coun-
try’s established regulatory in-
frastructure, skilled work-
force, and proven track record
in high-volume and complex
manufacturing, which collec-
tively support these client ex-
pectations.

At the same time, geopolit-
ical and trade uncertainties
continue to influence plan-
ning. Bansal states that “tariff

and trade uncertainty is al-
ready prompting companies
to change their production
plans and explore new con-
tracts to relocate manufactur-
ing. CDMOs are reevaluating
reliance on China and increas-
ingly turning to nearshoring
and friendshoring for supply
chain security.” This is creat-
ing opportunities for Indian
manufacturers, particularly in
APIs, essential drugs, and
shortage-prone categories, as
companies look to diversify
and secure supply from reli-
able partners.

India’s positioning is evolv-
ing from a diversification op-
tion to a long-term strategic
partner. As Medh points out,
“Global clients see India as a
dependable base for high-qual-
ity APIs, intermediates, and
finished dosages, backed by a
strong regulatory track
record, skilled talent, and
proven global delivery.” Gov-
ernment incentives, such as
production-linked schemes,
and the country’s growing ca-
pabilities in complex biologics
and advanced therapies fur-
ther strengthen this narrative.

For Indian CDMOs, the
challenge is balancing capac-
ity expansion, regulatory
readiness, and technology up-
grades with speed and flexibil-
ity. Companies that can meet
these multidimensional re-
quirements are positioned
not only to serve existing
markets but also to

anchor new supply chain hubs
as global pharma navigates
friendshoring strategies.

India’s path forward
Selective friendshoring is
reshaping how global pharma
views investment, policy, and
strategic partnerships. Com-
panies are increasingly priori-
tising reliability, regulatory
alignment, and political pre-
dictability over purely cost-
driven decisions.
As Bansal observes, recent
geopolitical disruptions and
trade restrictions “have
exposed critical vulnerabilities
in global drug supply chains,
including overdependence on
concentrated production hubs
and the risk of shortages.”
For India, this creates
opportunities to strengthen its
role beyond being a short-
term China+1 alternative. The
country is recognised for its
manufacturing depth, regula-
tory track record, and skilled
workforce, making it an at-
tractive partner for high-qual-
ity APIs, intermediates, and
finished dosages. Indian CD-
MOs, in particular, are ex-
pected to meet multidimen-

sional demands; scalable
production, regulatory readi-
ness, and operational

flexibility, positioning them as
strategic anchors in global
supply networks.

At the same time, India’s
reliance on imports for nearly
70 per cent of its APIs high-

lights a critical vulnerability.
Bansal notes that reducing
this dependency and expand-
ing

domestic API capacity will be
essential for securing both
domestic supply and export
commitments. Policy incen-
tives, private sector invest-
ment, and innovation-led ini-
tiatives will play a decisive role
in consolidating India’s posi-
tion.

Beyond traditional US and
China linkages, global compa-
nies are increasingly looking
to Western Europe, Japan,
Korea, Singapore, and parts of
North America to build diver-
sified supply chains. This
opens avenues for India to
deepen collaborations while
helping create a more bal-
anced and resilient pharma
ecosystem.

In a world where trust,
compliance, and capability
now define supply chain part-
nerships, India’s challenge will
be to translate its scale and
regulatory strength into a
permanent, long-term strate-
gic role. Building domestic ca-
pacity, fostering innovation,
and strengthening public-pri-
vate collaboration will deter-
mine whether the country be-
comes a cornerstone of
friendshored pharma supply
chains or remains primarily a
diversification fallback.

neha.aathavale@expressindia.com
nehaaathavale75@gmail.com
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PACKAGING

The invisible threat: Why packaging inks are
the next major recall risk for pharma

Jatin Takkar, Head — Product Safety & Regulatory, Siegwerk India argues for a shift from
checkbox compliance to a 'safe-by-design' approach, starting with ink chemistry to protect
patients, brands, and India’s global pharma credibility

or decades, the food &
tharmaceutical indus-

tries have relied on pack-
aging to be the final, infallible
guardian of its products. Yet,
high-profile contamination
events and evolving global stan-
dards have exposed a critical
truth: the protector, if not metic-
ulously controlled, can become
the source of profound risk.
Achieving true compliance and
securing consumer safety de-
mands that the industry moves
beyond simply ticking regula-
tory boxes to embrace a proac-
tive, ‘Safe by Design’ philosophy
that starts with the chemistry of
packaging inks.

The fundamental expecta-
tion of pharmaceutical packag-
ing, be it a blister foil, a folding
carton, or a label, is to protect
the active pharmaceutical ingre-
dient (API) from external fac-
tors like moisture, light, and mi-
crobial ingress. Packaging is
basically the barrier against the
outside world.

However, the raw materials
used in packaging materials,
particularly printing inks, repre-
sent a significant, often unmon-
itored contamination pathway.
The chemicals from the inks, ap-
plied to the outer layer, can mi-
grate into the drug itself, com-
promising patient safety.

The Indian ink industry,
especially in the absence of
explicit, mandatory pharma-
specific guidelines for packaging
inks, has historically
deployed several controversial
chemicals. These include:

@ Toluene: A common solvent,
Toluene is classified as a CMR
(Carcinogenic, Mutagenic, or
Reprotoxic) Category 2 sub-
stance. While the Food Safety
and Standards Authority of In-
dia (FSSAI) and the Bureau of
Indian Standards (BIS) have
banned its use in food packaging

inks, its prevalence elsewhere
poses a critical cross-contamina-
tion risk that contradicts funda-
mental food and drug safety
principles.

® Mineral oils (MOAH/
MOSH): Components of mineral
oils, specifically the Aromatic
Hydrocarbons (MOAH), are
considered potential genotoxic
carcinogens that have been
widely documented to migrate
from packaging (especially recy-
cled board) into products. The
use of mineral oil-based inks un-
dermines the principle of provid-
ing a safe packaging material.

@ Benzophenone and photoini-
tiators: These compounds are
essential for
UV-curing inks, but their unre-
acted residues are highly prone
to migration. Benzophenone, in
particular, has repeatedly
haunted the pharma industry,
resulting in issues due to its dis-
covery in packaging component
where it can permeate the mate-
rial and contaminate the prod-
uct itself.

These are only the most
recognised threats. The future of
packaging safety is already un-
der threat from numerous other
chemicals, including:
® Per- and Polyfluoroalkyl
Substances (PFAS): Often used
for grease resistance, these "for-
ever chemicals" are facing global
bans due to extreme persistence
and health concerns.

@ Synthetic dyes: Many syn-
thetic dyes contain aromatic
amines, which are linked to car-
cinogenicity and mutagenicity,
posing a quiet but severe risk
when used in primary or second-

ary packaging.

The cost of
non-compliance

Packaging safety is no longer
just a technical issue; it is a busi-
ness imperative that impacts:

@ Consumer safety and trust:
The ultimate failure is the
patient/customer-level impact.
High-profile incidents, such as

the Sartan contamination
(where N-nitrosamine carcino-
gens were found in certain blood
pressure tablets, leading to mas-
sive global recalls) and the tragic
Diethylene Glycol (DEG) con-
tamination in
Indian-made cough syrups,
obliterate consumer trust and
permanently scar brands and
nations.

@ Perceived safety: Even the
fear of contamination can de-
stroy consumer confidence
overnight, especially when inter-
national scrutiny is involved.

@ Indian exports and global
Image: When a product is
recalled globally, it severely
restricts international market
access, damaging India’s image
as a reliable global pharmacy
and threatening its export econ-
omy.

Pharma industry needs to
understand what is safe
packaging inks
Given the absence of a specific
mandate, the pharma Industry
must proactively define its
requirements for packaging
safety. True safety begins with
understanding the core concept
of migration-optimised inks.

A migration-optimised ink is

far more than just "Toluene-free
ink”. It is a solution "Safe by De-
sign," meaning every single com-
ponent, from solvents, binders
and pigments to
photoinitiators and additives,
has been carefully selected and
assessed to minimise the risk of
chemical transfer into the drug.

Key considerations for the
pharma industry must include:
1. Strict raw material selec-
tion: The supplier must adhere
to a positive list approach, where
only substances explicitly evalu-
ated for their migration limits
are used, following the highest
global standards.

2. Mitigation of non-intention-
ally added substances (NIAS):
NIAS are chemical compounds
that have not been intentionally
added to the packaging compo-
nent but may be present as im-
purities, reaction by-products,
or degradation products. A truly
safe ink supplier must have
stringent quality control and
supply chain transparency to
identify and mitigate NIAS for-
mation.

3. Debunking marketing gim-
micks: The industry should not
be misled by simple marketing
claims like “Toluene-free inks”
or “Mineral Oil-free inks.”
The replacement of just one haz-
ardous chemical with an unveri-
fied or less-controlled
alternative often results in “re-
grettable substitution,” where
the replacement chemical poses
a new, equally dangerous, or
even unknown risk. Safety is
about the careful selection of all
raw materials, not the mere re-
placement of one.

Addressing the regulatory
gaps

The pharma sector, unlike the
food industry, lacks specific, ded-
icated guidelines for printing

inks used on its packaging. This
regulatory absence creates a
dangerous scenario: Pharma
companies, whose core expert-
ise lies in drug formulation and
manufacturing, are inadver-
tently placed in the role of pack-
aging and ink safety experts - a
field where they inherently lack
deep knowledge.

The closest concept often
adopted by the pharma industry
as a best practice is the Food
Grade Ink concept, which in the
Indian context, translates to the
BIS Standard - IS 15495. While
adopting IS 15495 is a crucial
first step for domestic compli-
ance, it is fundamentally insuffi-
cient for global export markets.

For companies dealing with
exports, particularly in highly
regulated markets like the EU
and the US, a much higher
degree of sensitivity and care is
required. These global markets
demand adherence to global
standards that rigorously con-
sider the chemical migration as-
pects. Therefore, companies
must adopt globally bench-
marked standards.

Securing the future of
pharma

The path to safeguarding the
pharma supply chain runs
directly through the chemistry
of its packaging. The days of
treating packaging as a com-
modity are over. Pharma compa-
nies must recognise the inherent
risks associated with printing
inks and elevate their standards
to global best practices immedi-
ately. This vigilance requires
strong, knowledgeable partners
who not only possess the correct
know-how and expertise in mi-
gration concepts but also deeply
understand the complex, frag-
mented regulatory landscape
and, critically, operate with com-
plete transparency.
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MANUFACTURING

FACTORY OF THE FUTURE

Intelligent, connected, sustainable

As pharma manufacturing accelerates toward a digitally driven future, the industry is
redefining how quality, efficiency, compliance, and sustainability are achieved. From
Pharma 4.0 architectures and Al-powered automation to real-time quality assurance and
autonomous operations, data and intelligence are rapidly becoming the backbone of
modern manufacturing. Yet this transformation is not only about technology adoption—it
Is equally about governance, skills, regulatory alignment, and human accountability.
Industry leaders from across the pharma value chain share their perspectives on how
automation, digitalisation, artificial intelligence, and process analytics are reshaping
manufacturing. They share their perspective on the evolution of digital architectures, the
growing role of Al and robotics, the shift from reactive to proactive quality systems through
PAT, the challenges of cybersecurity and workforce readiness, and the importance of
embedding trust, governance, and human oversight into advanced GMP environments.

Building the digital backbone of Pharma 4.0 manufacturing

harmaceutical manufac-
Pturing is undergoing a

profound transforma-
tion, evolving from traditional
manual and experience-based
operations toward data-driven,
intelligent systems empowered
by Artificial Intelligence (AI)
and advanced digital technolo-
gies. This shift, often referred
to as Pharma 4.0, integrates au-
tomation, real-time data ana-
lytics, and seamless connectiv-
ity to enhance efficiency,
quality, compliance, and sus-
tainability.

Digital Architecture
Framework

A robust Digital Architecture
Framework — commonly
aligned with the ISA-95 (Pur-
due Reference Model) — pro-
vides a hierarchical structure
for system integration. It typi-
cally comprises the following
layers:
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® Level 1- Equipment & Sens-
ing Layer Data generation at
the shop floor through Pro-
grammable Logic Controllers
(PLCs), IoT sensors, Process
Analytical Technology (PAT)
tools, balances, and other in-
strumentation.

® Level 2 - Control Systems
Layer Real-time process moni-
toring and control via Supervi-
sory Control and Data Acquisi-
tion (SCADA), Distributed
Control Systems (DCS), Build-
ing Management Systems
(BMS), and Environmental
Monitoring Systems (EMS).

® Level 3 - Manufacturing Ex-
ecution Layer Execution and
electronic recording of manu-
facturing processes through
Manufacturing Execution Sys-
tems (MES) and Electronic
Batch Recording (EBR).

@ Level 4 - Business & Quality
Management Layer Integration
of quality, manufacturing, and

Sanjay Sharma, Senior VP & Head
Manufacturing Science and
Technology, Zydus
Pharmaceuticals

supply chain systems, includ-
ing Laboratory Information
Management Systems (LIMS),
Quality Management Systems
(QMS), Document Manage-
ment Systems (DMS), and En-

terprise Resource Planning
(ERP).

@ Level 5 - Intelligence & Inte-
gration Layer Advanced ana-
lytics, AI/ML applications, data
lakes/warehouses, visualisation
tools, dashboards, and emerg-
ing technologies such as digital
twins.

The overarching vision of
this architecture is to create a
fully integrated, data-driven
manufacturing ecosystem. It
enables seamless information
flow from the shop floor to the
top floor (and vice versa), deliv-
ering real-time visibility, pre-
dictive quality assurance, and
accelerated, informed decision-
making.

Key elements of
automation in pharma
manufacturing

Automation extends far beyond
isolated robotic applications,
encompassing system-wide

transformation through data
integration, Al, and human-
machine collaboration.

1. Advanced Robotics and
Collaborative Automation Ro-
botics represent one of the
most prominent trends in
pharmaceutical automation:
® Industrial Robots — Ideal
for high-precision, repetitive
tasks such as sorting, inspec-
tion, and packaging; these are
relatively straightforward to
implement.
® Collaborative Robots
(Cobots) — Designed for safe
human-robot interaction, they
excel in assembly lines and
pick-and-place operations.
® Al-Enabled Advanced Ro-
bots — Emerging solutions ca-
pable of independently manag-
ing complex, variable tasks.

2. Al and Machine Learning
Integration AI extends au-
tomation into higher-value,
cognitive domains:



® Predictive Analytics and
Quality Control — Sophisti-
cated algorithms analyse his-
torical and real-time machine
data to detect anomalies, pre-
dict deviations, and recom-
mend proactive interventions
— significantly reducing batch
failures.

Autonomous Process Con-
trol — By establishing "golden
batch" profiles from historical
data, advanced process control
systems can automatically ad-
just Critical Process Parame-
ters (CPPs) in real time
to maintain optimal process

conditions.

Phased adoption strategy
The adoption of these technolo-
gies follows a risk-based ap-
proach, prioritising areas with
lower patient risk, mature solu-
tions, and strong regulatory
alignment.

® Warehouse operations —
First to achieve high levels of
autonomy due to their logisti-
cal nature (material movement,
storage, and inventory manage-
ment). Proven technologies in-
clude Automated Storage and
Retrieval Systems (AS/RS),

Automated Guided Vehicles
(AGVs)/Autonomous Mobile
Robots (AMRs), RFID/barcode
systems, and Al-driven de-
mand forecasting. Many large-
scale pharmaceutical facilities
have already implemented fully
autonomous warehousing.

® Packaging operations —
Next in priority, particularly
secondary packaging, which is
highly repetitive and struc-
tured. With advanced robotics
and vision systems, both pri-
mary and secondary packaging
lines are progressing toward
lights-out (minimal human in-

tervention) operations.

® Core manufacturing
processes — Focus shifts to
continuous processing, sup-
ported by PAT, real-time ad-
vanced data analytics, and au-
tonomous control systems.
This approach has received
strong encouragement from
global regulators (e.g., FDA and
EMA) for its potential to im-
prove consistency, reduce vari-
ability, and enhance quality.

In summary, modern au-
tomation in pharmaceutical
manufacturing transcends in-
dividual robots or isolated

tools. It represents a holistic,
system-wide evolution — un-
derpinned by robust digital in-
tegration, Al-driven intelli-
gence, and collaborative
human-machine workflows.
These advancements deliver
increased throughput, superior
product quality, enhanced regu-
latory compliance, greater op-
erational flexibility, and im-
proved sustainability,
positioning forward-thinking
organisations to meet the
demands of an increasingly
complex and patient-centric
industry.

From end-product testing to real-time quality: The rise of
PAT-driven manufacturing

he pharmaceutical and
Tbiopharmaceutical in-

dustries are undergoing
a fundamental shift from tradi-
tional, end-product quality
testing toward real-time,
process-driven quality assur-
ance. Moreover, regulators be-
lieve that the in- process test-
ing is done to verify that the
process is moving as designed
at various stages of manufac-
turing rather than testing the
quality of the product. Being
destructive testing, only statis-
tical analysis of any sample of a
batch is possible and if done at
the end stage, considerable
time, efforts & resources will
get wasted, in case of any fail-
ure. Thus, there is a major shift
happening in the industry
thought process.

In the centre of this trans-
formation is Process Analytical
Technology (PAT)—a frame-
work that enables continuous
monitoring, automated control,
data-driven decision-making
and optimization of manufac-
turing processes. PAT plays a
critical role in enabling real-
time, autonomous quality as-
surance, reducing reliance on
manual interventions while im-
proving product consistency,
efficiency, quality, regulatory
compliance, and operational
excellence.

PAT integration: Various PAT
tools are available in the mar-
ket which can be integrated in
line or online with the process

equipment to chart the course
of manufacturing process. This
integration allows manufactur-
ers to understand process be-
haviour as it happens, forming
the foundation for autonomous
quality assurance.
@ Advanced sensors and analy-
sers (e.g., NIR, Raman, mass
spectrometry)
® Multivariate data analysis
(MVDA) and chemometrics
@ Automation and control sys-
tems
® Data management and real-
time analytics

Through real-time meas-
urement of CPPs and CQAs;

PAT proactively enables au-
tonomous quality systems that
operate with minimal human
oversight.
® Immediate detection of
process deviations
@ Real-time corrective actions
before product quality is com-
promised
® Reduced batch failures and
rework

Regulatory agencies, includ-
ing the FDA and EMA, actively

Naresh Gaur, Executive VP,
Operations, Stallion Laboratories

encourage PAT adoption as
part of modern pharmaceutical
manufacturing. PAT supports
compliance by:

@ Providing traceable, high-fre-
quency data for audits and in-
vestigations

® Reducing operator-depend-
ent variability and manual er-
rors

® Enabling real-time release
testing (RTRT) by demonstrat-
ing process control

By shifting from retrospec-
tive analysis to real-time in-
sight, PAT eliminates delays
between production and qual-
ity decisions, a prerequisite for
autonomous operations and
helps in real time release of
batches.

PAT is especially critical for
continuous manufacturing,
where traditional batch testing
is impractical. In these environ-
ments, PAT ensures uninter-
rupted quality monitoring and
rapid response to disturbances.

In essence, PAT transforms
quality assurance from a reac-
tive checkpoint into an intelli-

gent, self-regulating system—
unlocking the future of
autonomous manufacturing.
Although digitalisation and
automation are not something
very recent with two of the
leading Indian companies hav-
ing their plants certified as
Light Houses by World Eco-
nomic Forum, however it will
not be incorrect to say that
most of the organisations are
still work in progress. Every-

one wants to be there but lacks
clarity & vision. The road map
for creating an autonomous
system is yet to be prepared in
most of the organisation. Some
of the organisations have
started going for Digital Matu-
rity assessment and initiated
actions accordingly to fill up
the gaps.

Having said that, pharma
professionals/ work force with
desired skills are mostly un-
available with most of the lead-
ership believing that some sort
of skill development training is
required in this aspect.

With the rise of Al adoption,
people having knowledge of
various levels of Al its capabil-
ity & usage on the shopfloor are
needed across the entire
pharma ecosystem. Operators
& shopfloor managers will have
to deal in digital processes, the
kind of reports they need from
the massive data being
churned so as to be meaningful
and provide course correction
or action plan. They will need
more digital analytical skills
and knowledge of terminology
used in the digital ecosystem to
adapt and be an agile practi-
tioner.

There exists a huge gap in
supply vs demand of workforce
for managing autonomous sys-
tems and strong need by the
pharma academia to include
this in their curriculum and
start Digital Academies for
Pharma professionals.
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MANUFACTURING

Automation in packaging: Driving consistency, compliance, and
scalable manufacturing

ackaging and manufac-
Ptur'ing are distinct areas,

but both offer significant
opportunities for automation—
particularly in packaging,
where repetitive tasks such as
packing, palletising, sealing, and
labeling can be handled faster,
smarter, and in more sustain-
able ways. Automation enables
high-speed operations with
greater throughput, quicker
changeovers, and optimised use
of materials during setup and
transitions, directly improving
operational efficiency.

A key advantage of automa-
tion is real-time monitoring,
which significantly reduces er-
rors while enhancing quality,
compliance, and traceability. By
maintaining consistency at high

speeds, automation eliminates
the variability associated with
manual processes. Advanced
online inspection systems
equipped with high-resolution
cameras continuously monitor
operations, enabling early de-
fect detection, waste reduction,
and improved product quality.

Automation also plays a crit-
ical role in regulatory compli-
ance. By minimising risks such
as mislabeling, cross-labeling,
or the use of incorrect or mixed
labels, automated systems help
prevent regulatory violations,
product recalls, and market
losses. This not only protects
manufacturers  but  also
strengthens trust in the prod-
uct and the brand.

The value of automation lies

Bhagwan Pandhare,
MS&T - Packaging Development,
Alembic Pharmaceuticals

in a combination of speed, ac-
curacy, cost efficiency, and flex-

ibility—each closely linked to
the other. Increased speed
drives higher productivity,
while accuracy enhances qual-
ity and compliance. Cost effi-
ciencies make products more
affordable for consumers while
improving profitability for
manufacturers. Flexibility al-
lows rapid adaptation to prod-
uct variations and changing
market requirements.
Automation has also trans-
formed the role of MS&T (Man-
ufacturing Science and Tech-
nology) teams, especially in
packaging scale-up and tech-
nology transfer. Traditionally
serving as the bridge between
R&D and commercial manufac-
turing, MS&T teams have
evolved into more data-driven,

proactive, and digitally inte-
grated functions. Today, they
leverage automation and data
analytics to model scale-up sce-
narios, simulate packaging
processes before physical trans-
fer, and reduce dependence on
manual trial-and-error ap-
proaches.

Standardised automated
workflows make it easier to
replicate processes across sites
and product lines, significantly
reducing the risk of failures
during scale-up. Importantly,
automation and data-driven in-
sights help minimise the num-
ber of actual scale-up batches
required—delivering substan-
tial cost savings, particularly
when working with high-value
or costly APIs.

Al, predictive analytics, and the shift toward autonomous pharma operations

ver the next three to
five years, Al-driven
quality  intelligence

combined with predictive ana-
lytics is expected to have the
most significant impact on
pharmaceutical manufactur-
ing. These technologies are
maturing rapidly and are al-
ready delivering measurable
returns on investment, often
faster than robotics or digital
twins. Across the industry, dig-
ital strategies are moving away
from reactive control toward
predictive = management—
leveraging historical and real-
time data to anticipate quality
deviations and process drift
before issues arise.

What makes this combina-
tion particularly powerful is
its scalability. Al models can
be built on existing data infra-
structures such as MES, e-
logs, LIMS, and historian sys-
tems without requiring major
capital investments or plant
redesigns. Digital twins, while
promising, rely heavily on the
maturity of predictive models
and robust data foundations
and are likely to follow once
organisations achieve deeper
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data-driven process under-
standing. Robotics and au-
tonomous mobile robots
(AMRs) are also advancing,
though adoption remains
slower due to validation com-
plexities and high integration
costs. That said, robotics inte-
grated with Al is emerging as
a key enabler for “dark facto-
ries” in pharma, an area
where a few organisations
have already begun making
progress.

As manufacturing environ-
ments become more au-
tonomous and intercon-
nected, cybersecurity has
emerged as a critical pillar of
operational trust. The most
significant risks lie at the con-
vergence of operational tech-
nology (OT) and information
technology (IT), where manu-
facturing equipment, MES
platforms, and cloud-based
analytics systems interact.
Recent ransomware incidents
targeting utilities, HVAC sys-
tems, and isolators have ex-
posed vulnerabilities on pro-
duction floors when digital
defenses fail to keep pace with
connectivity.

Anurag Chauhan, AGM,
Digitalisation & Automation,
Amneal Pharmaceuticals

The increasing use of Al
introduces additional risks re-
lated to model integrity and
data provenance. Since model
outputs directly influence
product quality and compli-
ance, any tampering with Al
models, critical process pa-
rameter data, or audit trails
could lead to regulatory non-
compliance or even product
recalls. Ensuring secure, vali-

dated, and traceable data
flows is therefore becoming as
important as process control
itself.

Robotics and advanced
handling systems are also
transforming operations in
sterile and high-risk manufac-
turing environments. In re-
sponse to tighter regulatory
expectations, particularly un-
der EU Annex 1, robotic isola-
tors and automated material
transfers are increasingly es-
sential. By reducing human
intervention, these systems
significantly lower contamina-
tion risk and particle genera-
tion—areas under growing
regulatory scrutiny.

From a safety perspective,
robotics is redefining how po-
tent APIs and cytotoxic mate-
rials are handled. High-risk
tasks such as aseptic fill-finish
operations and material
transfer in toxic zones are
progressively being auto-
mated, improving operator

safety  while delivering
greater process consistency
and repeatability.

Advances in process ana-
lytical technology (PAT) are

further enabling the shift
from reactive to proactive
quality control. Real-time
NIR, Raman, and imaging
sensors now provide continu-
ous visibility into manufactur-
ing processes, reducing re-
liance on end-batch testing.
For example, in oral solid
dosage manufacturing, online
blend uniformity analysis is
replacing intermittent offline
sampling, with PAT-based in-
sights determining process
endpoints instead of fixed
time assumptions. Similar
transitions are occurring in
tablet manufacturing, where
content uniformity testing is
increasingly supported—or
replaced—by PAT tools.

When combined with Al
and multivariate analytics,
PAT systems can predict de-
viations before they occur.
Seamless integration of PAT
data with MES, LIMS, and
batch review systems enables
manufacturers to move to-
ward continuous verification
and proactive quality over-
sight, fundamentally changing
how quality is managed across
the production lifecycle.
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Designing trustworthy Al for GMP:

with accountability

Tand advanced analytics
are fundamentally re-
haping how quality de-

cisions are made in regulated
manufacturing, but the question
is not whether we can trust au-
tomation of GMP frameworks —
it is how we design systems
where technology enhances
compliance without diluting ac-
countability.

For decades, GMP-driven
quality assurance has relied on
periodic checks, manual re-
views, and retrospective investi-
gations. Today, with real-time
data capture across equipment,
processes, and environments,
and with the advent of agentic
Al a shift from reactive quality
management to predictive and

preventive quality intelligence is
now possible. Advanced analyt-
ics can identify subtle process
deviations long before they man-
ifest as non-conformances, flag
emerging risks in real time, and
recommend corrective actions
based on historical and contex-
tual data. This is not simply au-
tomation — it is a new layer of
decision intelligence that makes
quality systems more proactive,
consistent, and transparent.
However, GMP is ultimately
built on the principle of account-
ability. Regulators expect not
only that the right decisions are
made, but that there is traceabil-
ity of how and why those deci-
sions were made.

Archimedis Digital is at the

Duraisamy Rajan Palani, Founder
& CEO, Archimedis Digital

forefront of this transition in the
Indian pharma ecosystem, lever-
aging its Al-enabled compliance

stack to transform periodic com-
pliance into real-time assurance,
span vast and heterogeneous
datasets, and help organizations
align with an increasingly dy-
namic regulatory landscape. At
Archimedis Digital, we believe
that Al governance and Human-
in-the-Loop (HITL) are the most
fundamental requirements for
compliant implementation of
any advanced Al system in a
GMP environment. Organisa-
tions must invest in governance
frameworks that define how al-
gorithms are validated, how
models are monitored for drift,
and how audit trails are main-
tained. This ensures that every
Al-enabled decision is compliant
and meets regulatory expecta-

Balancing automation

tions. In parallel, any agentic AI-
driven decision-making should
always be anchored by human
accountability through HITL.
The final sign-off by the Human-
In-The-Loop is not a
limitation of technology, but a
necessary safeguard for ac-
countability and responsibility.

Technology adoption in this
space is still evolving, and trust
in Al-driven quality systems will
grow as the industry matures its
validation practices for digital
tools, much as it did for comput-
erised systems over the past two
decades. Those who succeed will
be the companies that embed
governance, explainability, and
human-accountability at every
level of Al-transformation.
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LOGISTICS

Smarter supply chains for a healthier India

Kishan Kumar, MBA Graduate Student, Southern Connecticut State University, US points out
that India’s pharma future will be decided as much by logistics as by manufacturing. He explains
how Al-enabled, intelligent supply chains can make India a more reliable and trusted global

pharma partner

s a nation known for
generations as the
“Pharmacy of the

World,” India’s reputation was
based upon both manufacturing
capability and an established
system of generic drugs. How-
ever, the world of international
pharmaceuticals is undergoing
significant change. Post-pan-
demic  economic  growth,
changes in global geopolitics
due to the “China+1” model and
increasingly stringent interna-
tional regulation are shifting
supply chain management from
a basement function to a high-
level corporate concern. To
meet projections that have the
Indian pharma sector valued at
$130 billion by 2030, the indus-
try will need to evolve beyond
the traditional models of logis-
tics and move toward becoming
what Gartner calls an “Intelli-
gent Enterprise” driven by Al

The geopolitical pivot:
Capitalising on China+1
India has an extraordinary
chance to grow by leveraging
the 'China+1' strategy—used by
multinational pharma compa-
nies that are looking for alterna-
tives to China as they create di-
versified sourcing and
manufacturing models. This will
require more than simply lower
labor costs: India’s pharma in-
dustry needs to develop a sup-
ply chain that matches the same
level of visibility and dependabil-
ity that can be found in the
global marketplace.

Al is a technology that can
close this gap. When India’s
pharma companies use Al-
based systems, they provide the
level of transparency required
by Western partner companies.

Whether it is tracking active
pharma ingredients sourced in-
ternationally or providing a dig-
ital verification of quality and
consistency of final mile delivery
of a biologic product to a remote
village in India, Al creates the

Vi05] EXPRESS PHARMA

February 2026

digital handshake that ensures
the quality and consistency of
products produced in India,
making India the most attrac-
tive “plus one” in the global
market.

Beyond spreadsheets:
Predictive demand
forecasting
The Indian pharma market is
unique in its complexity with
fragmented market conditions
and more than sixty thousand
generic brands available to con-
sumers. Because of these condi-
tions, the “bullwhip” effect has
occurred historically, caused by
minor fluctuations in retail de-
mands that result in large, costly
fluctuations in both production
and inventory levels for the
company providing the product.
The traditional method of fore-
casting is no longer reliable be-
cause it has been based on his-
torical sales patterns and simple
spreadsheet calculations.
Machine learning (ML) of-
fers an alternative solution to
traditional methods of forecast-
ing. Algorithms used in ML are
capable of ingesting nontradi-

tional types of data including:

1. Epidemiological trends of
disease outbreaks

2. Weather patterns to pre-
dict seasonal increases in respi-
ratory or tropical illnesses

3. Macroeconomic trends to
adjust for changes in consumer
purchasing power due to infla-
tion

Pharma companies using
predictive models instead of re-
active models can improve their
forecasting accuracy up to 95
per cent, which can ensure that
products reach customers at
the right location and at the
time of need when a surge oc-

curs, resulting in almost com-
plete elimination of two major
problems faced by all pharma
companies: stock-outs and ex-
pired inventory.

Precision at scale:
ML-driven inventory
optimisation
The logistics of the pharma in-
dustry is limited by only two
things: tight profit margins and
strict expiration dates (shelf
lives). Because of the need to
store pharma inventory in a
highly controlled environment,
the inventory holding costs for
pharma inventory are much
higher than for typical retail in-
ventory. As a result, the “mid-
dle-mile” is transforming to be
more efficient by using Al-
driven smart warehousing.
Unlike traditional warehous-
ing, which often experiences
“dwell time,” (the amount of
time a product spends idle), AT
is used to eliminate dwell time
through dynamic slotting and
picking. The AI analyses the
real-time demand signals and
uses them to automatically de-
termine the best place to put

‘ How Ai Closes the Gap for Indian Manufacturing & Global Expectations ‘
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Figure 1: The Al Digital Handshake. The illustration shows how Al-based transparency systems and digital veri-
fication methods help Indian pharmaceutical logistics companies fulfill Western global partners’ demanding
standards during the “China+1" period

high velocity or sensitive items
(such as biologics) to pick at the
most opportune time possible.
This limits the number of times
that an item is physically han-
dled and ensures that items
with the shortest expiration
date will flow quickly through
the warehouse, thereby limiting
the opportunity for the item to
expire.Beyond the walls of the
warehouse, Al allows for dy-
namic rebalancing to take place
nationally. Because India is
made up of many different
states, stock shortages and sur-
pluses occur regularly. For ex-
ample, if an Al platform verifies
there is an overstock of a partic-
ular antibiotic in a warehouse
located in Maharashtra and de-
termines there will be a short-
age of that same antibiotic in a
warehouse located in Kar-
nataka, it can autonomously is-
sue a transfer order to redistrib-
ute the excess to the area
experiencing a shortage.

As a result of the real-time
rebalancing of stock that takes
place between warehouses in
each state, the supply chain be-
comes a fluid, responsive sys-
tem rather than a collection of
separate silos. Pharma compa-
nies can also reduce the amount
of capital being held in “safety
stock” and assure that life-sav-
ing medications are available
when they are needed, long be-
fore a crisis arises.

The cold chain frontier: loT
and Al integration

Because of India’s tropically
warm environment, maintain-
ing the “golden mean” tempera-
ture for vaccines and other spe-
cialised biologic drugs has been
notoriously challenging. This is
why most of the total lost value
occurs during the cold chain
process. Traditional data log-
gers are merely recording de-
vices that report on a failure
once it has occurred; however,
with the integration of Al and



the Internet of Things (IoT),
thermal integrity for vaccines
and biologic drugs is now evolv-
ing alongside proactive preven-
tative systems.

When utilising a continuous
flow of real-time data on tem-
perature, humidity and light ex-
posure, Al converts the cold
chain from a passive monitoring
mode to an active preventive
mode. As an example, Al can
recognise the slight vibration
patterns of a compressor in a re-
frigerated truck as indicative of
an impending mechanical fail-
ure. Once this information is
identified by the system, the sys-
tem alerts the driver to take ac-
tion to move the shipment to the
closest validated cold storage fa-
cility. The potential risk associ-
ated with the shipment has been
eliminated.

The sophistication of the
monitoring systems used in this
type of process culminates in a
comprehensive digital audit
trail. Although anecdotal assur-
ances may have been sufficient
in the past, global regulatory
bodies such as the US Food and
Drug Administration (FDA) and
the European Union Good Man-
ufacturing Practices (EU GMP)
require a data-driven based ap-
proach to ensure compliance
with environmental regulations.
A digital audit trail creates an
unalterable and verifiable
record of quality for each point
of contact in the supply chain.
Manufacturers can certify their
compliance with regulations;
make audit processes easier;
and, most importantly, they can
ensure that the efficacy of the
drug remains uncompromised
when going from the manufac-
turing site to the patient by
tracking the journey of the fin-
ished product back to the raw
materials used to create it.

The road ahead: Building
the intelligent enterprise
The implementation of Al in lo-
gistics operations requires more
than technological updates be-
cause it stands as a fundamen-
tal requirement for Indian
pharma leaders to achieve suc-
cess in the upcoming 10 years.
The future business model of In-
dian pharma leaders requires
them to establish AI as their
core operational foundation.
Organisations need to
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Figure 2: lllustration of traditional forecasting vs machine learning (ML): By analysing epidemiological and
weather patterns, Al can improve forecasting accuracy to 95 per cent, virtually eliminating stock-outs
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Figure 3: Conceptual illustration that shows the shift from passive monitoring to active prevention. The com-
parison demonstrates that Al and loT integration provides superior protection than basic data recording
because it enables real-time defense systems that stop system threats from happening

achieve three critical develop-
ment stages to transform into
an “intelligent enterprise”:

1. Data democratisation: The
current obstacles that block
manufacturing from sharing

data with sales and logistics de-
partments need to be eliminated.

2. “Pilot scaling” refers to the
method that allows Al testing to
move from limited small-scale
research to complete organiza-

tion-wide implementation of Al
systems.

3. The talent upstreaming
program teaches logistics pro-
fessionals to work with automa-
tion systems through analytical

training, which enables them to
achieve effective system collabo-
ration.

To create a healthier India,
the intelligent capabilities of our
supply chains will determine
whether healthcare will be ac-
cessible to all citizens. The In-
dian pharma industry will main-
tain its position as the Pharmacy
of the World through Al imple-
mentation, which will also estab-
lish the nation as the world’s
leading technologically ad-
vanced and dependable partner.

References

1. EY and Organization of Phar-
maceutical Producers of India.
"Reimagining Pharma and
Healthcare for India@100,"
2023. Available at:
https://www.ey.com/en_in/in-
sights/health/pharma-and-
healthcare-for-india-100-a-cen-
tury-of-change-on-the-horizon

2. Gartner. "Gartner Glossary:
The Intelligent Enterprise," 2024.
Available at: https://www.gart-
ner.com/en/information-technol-
ogy/glossary/intelligent-enter-
prise

3. Indian Pharmaceutical Al-
liance. "Indian Pharma 2030:
From Volume to Value," 2021.
Available at: hitps://www.ipa-
india.org/static-files/pdf/publi-
cations/ipa-mckinsey-report-
2030.pdf

4. McKinsey & Company. "India:
The Promise and Possibilities for
Global Companies,” 2023. Avail-
able

at:https:// www.mckinsey.com/in
dustries/industrials/our-in-
sights/india-the-promise-and-
possibilities-for-global-compa-
nies

5. U.S. Food and Drug Adminis-
tration. "CFR - Code of Federal
Regulations Title 21, Part 11:
Electronic Records," 2024. Avail-
able at: https://www.access-
data.fda.gov/scripts/cdrh/cf-
docs/cfefr/CERSearch.cfim?CFRP
art=I1

6. European Commission. "Eu-
draLex Volume 4: Good Manu-
Sfacturing Practice Guidelines,"
2022. Available at:
https://health.ec.europa.eu/me-
dicinal-products/eudralex/eu-
dralex-volume-4_en

_EXPRESS PHARMA I ¥

February 2026



LOGISTICS

Procurement lessons from India’s pharma sector

Arjit Agarwal, Principal Consultant, Business Consulting, Nexdigm highlights that as pharma
supply chains navigate unprecedented disruption, procurement is emerging as a strategic lever
to build resilience, manage risk and safeguard global medicine supply

has traditionally been

known as the ‘pharmacy of
the world,” exporting cheap
generics and vaccines to the
world. However, over the last
few years, a sequence of dis-
ruptions ranging from border
shutdowns and raw material
supply disruptions to geopolit-
ical tensions and logistics con-
gestion have put the en-
durance of pharma supply
chains to the test. These set-
backs have transformed pro-
curement into a strategic
function that aims not just at
minimising costs but also at
managing risks, ensuring con-
tinuity, and long-term viability.

India‘s pharma industry

Challenges of
procurement in uncertain
times

India's pharma supply chains
are highly reliant on imported
Active pharmaceutical ingre-
dients (APIs), especially from
China, covering almost 70 per
cent of demand. Global trans-
port disruptions, export re-
strictions, and price volatility
tend to equate into value chain
bottlenecks. The procurement
leaders now have to steer
through these uncertainties

and provide seamless supply
of life-saving drugs, ensure
compliance, and keep costs
under control.

Changes in procurement
strategy for enhanced
resilience

In order to create agility and
protect from disruptions, a
few significant changes have
been witnessed across the sec-
tor:

® Supplier diversification
and localisation: Indian com-
panies are cutting dependence
on one-country sourcing by di-
versifying to new geographies
and placing investments in do-
mestic production under the
Production Linked Incentive
(PLI) scheme, which has al-
ready backed the manufacture
of 35 priority APIs.

@ Strategic supplier part-
nerships: Long-term supplier
collaboration is taking over
from transactional relation-
ships. Joint planning, common
risk assessments, and co-inno-
vation are becoming norms.

@ Digital procurement and
visibility: Procurement teams
are implementing e-sourcing,
Al dashboards, and supply
chain control towers. Studies

indicate digital adoption
among Indian pharma is set to
grow at a 19.2 per cent CAGR
from 2024-2029, allowing for
improved forecasting and real-
time risk monitoring.

@ Risk mapping and scenario
planning: Firms are stress-
testing supply chains by creat-
ing second- and third-tier sup-
plier maps, conducting
disruption scenarios, and
making contingency planning
for geopolitical and environ-
mental threats.

@ Sustainability and compli-

ance: As international buyers
insist on ESG compliance, In-
dian pharma is integrating
sustainability into procure-
ment choices through more
sustainable packaging, ethical
sourcing, and tighter supplier
audits.

Industry examples from
India

1. Serum Institute of India di-
versified its supply base for
vials, stoppers, and cold-chain
logistics to prevent single
points of failure in mass-scale
vaccine manufacturing.

2. Dr Reddy's Laboratories ex-
pedited digital procurement,
with increased transparency
and responsiveness in pur-
chasing.

3. Sun Pharma made invest-
ments in backward integration
for key APIs, limiting depend-
ence on external vendors.

4. Cipla has integrated sus-
tainability into procurement
by implementing green pack-
aging and supplier ESG man-
dates.

The road ahead for
pharma procurement
Procurement in the Indian
pharma industry has evolved

into a strategic function inte-
gral to decision-making. The
future will be shaped by flexi-
bility through diversified
sourcing and increased do-
mestic capacity, digital matu-
rity with predictive analytics
and Al-driven insights and
sustainable practices against
global ESG standards.

With 71.7 per cent of bulk
drug imports continuing to
originate from China in FY24,
becoming genuinely resilient
is still a work in progress, but
Indian companies are taking
tangible action to minimise
vulnerabilities and enhance
long-term competitiveness.

Building resilient pharma
supply chains

In a world characterised by
uncertainty, resilience is the
currency of trust. Procure-
ment in India's pharma indus-
try has become a strategic cat-
alyst for cost-effectiveness,
compliance, and supply chain
continuity. By instilling re-
silience in each sourcing ac-
tion, Indian pharma compa-
nies are poised to enhance
their position as predictable
global partners and protect
medicine security globally.
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* Spray pumps

i !netered-dose
. Inhalers

For inhalation, topical,

nasal and oral applications . Material: Stainless steel or
: Aluminium (uncoated and anodised)

ARIHANT INNOCHEM PVT LTD
5th floor, Iconic Tower, Urmi Estate, Ganpatrao Kadam Marg, Lower Parel (West),Mumbai-400013, India
Tel: +91-22-67674895 | Email : enquiry.pharma@arihantinnochem.com, www.arihantinnochem.com
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EXTRUSION

Continuous processing of pharmaceutical masses

Leistritz with its lines in GMP design is the
market leader in the demanding field of
pharmaceutical extrusion

THE EXTRUSION PROCESS IS SUITABLE FOR:

. 7 Integrating an APl into a matrix (e.g.wax,cellulose, starch...)
Pelletizing of a tablet premix
Compounding of antibacterial TPU premixes
Removing volatile components from a formulation
| Coating for transdermal applications
Implementation of various dosage forms

Reactive extrusion

.
| _4R

l NANO 16 16 Q 500 224 1,200 x 800 x 1,100

N ZSE12HP-PH 12 20 1,000 2 1500 x700 x1,200

ZSE1 HP-PH 18 7 1,200 71 2,290 x700x 1,270

ZSE27THP-PH 27 268 50081200 15 3,650 x 1,150 x 1,800
ZSEAOHP-PH 40 830 400 37 4,000 x1,400 x 2,100

ZSES0O HP-PH 50 1,570 400 70 4630 1,800 x 2,120

LEISTRITZ EXTRUSION LINES CAN BE SUPPLIED WITH

PAT (process analytical technology)

identify optimum screw speed.

determine optimum dispersion and
homogeneity.

detect dosage elevations.

identify off-spec batches, waste and
contamination.
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. 86550 15819  email: info@ptepl.com )
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www.ptepl.com
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—Accrediations N —Manufacturing Sections N
9001:2015 14001:2015
Small Volume Small Volume Three Piece
@ Ampoule Vial Ophthalmic Vial
IRQAO /
: : ““ﬂ:m.;,,%%
gty e — Two Piece Preservative Free Prefilled Syringes Sterile medicated
Ophthalmic Vial in Blister pack Swab Sticks
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Our Esteemed Clients w
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Zydus i
ENTOD PHAE?A::'E_UT!‘S&‘_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. Indl. Area,
Near Priyadarshani Cirlce, Sion (East), M.1.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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PROBIO mPROBIO

ZB29P™ ZB23™

Bacillus coagulans Bacillus subtilis natto
Gut Health Probiotic Bone health Probiotic

PROBIO™

Wellness Begins Within

PROBIO @ PROBIO
ZBOE6™ ZBJDRI™

Bacillus subtilis Bacillus clausii
Anti-ageing Probiotic

Probiotic for Antibiotic-
associated diarrhea

PROBIO @ PROBIO

Nourish your inner ecosystem.

Z B RVBTM Z BTM ZTM Discover balanced and natural

Bacillus subtilis Bacillus subtilis health for the whole family
Restores Gut diversity Women’s Wellness with an advanced probiotic formula.

Probiotic

Nattokinase for
Cardiovascular health
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fe X);@(B Zytex Biotech Pvt. Ltd.

702/B, Polaris, Off Marol Maroshi Road, Marol, Andheri (E),
ge“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

Largest Manufacturer of
Pharmaceutical Grade Lactose Monohydrate and
Lactulose in Asia for over 3 decades

“We are in the process of introducing various specialised grades of Lactose”
Spray Dried / Anhydrous / Inhalation

EXCIPIENT API

LACTOSE MONOHYDRATE LACTULOSE CONCENTRATE
IP/BP/EP/USP-NF LACTULOSE SOLUTION IP & USP

FORMULAC® LAXOLAC®

3(+l TRUST
(4 i CERTIFIED.

Unit no 103 & 104, A wing 1st floor, Navbharat Estate , Zakaria Bunder road, Sewri west , mumbai 400015

+9122-46644333 | sales@lactoseindialimited.com S e
www.lactoseindialimited.com

EXPRESS PHARMA February 2026 53



EXPRESS PHARMA

4 (SUNNY)ENTERPRISES}) )
Leaders In Clean Room' Coptamination Control & Preventive Products
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Clean Room Garments Disposable Garments  Sticky Mats ——— Clean Room Mopping Systems
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SAHARA+ Rust Removal Systerﬁ g
L without Acid or Acid Passivation )

\__Autoclavable Non Autoclavable
Clean Room Shoes

Rust Removal System

Sterlie Packaging /
Sterlie Barrier
Systems

\ —— J
Fogger for Fumigation
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9 Self Seal Sterlization Pouches g

s .

\ ) € D @ F (_Dupont’s Tyvek Rolls )

F—

L ‘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
k 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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DKSH India Pvt.Ltd.

Hiranandani Light Hall Business Park, A-Wing

First Floor, Saki Vihar Road, Andheri East

Mumbai 400 072, India

Mobile +91 82 9187 9774, Phone +91 22 6157 7000
lokesh.karkare@dksh.com, www.dksh.in

Market Expansion
Services by
www.dksh.com

The One & On |y For Hair Density wwwi)icnogenol.com
| in@xalf

*For a complete list of scientific research and further information visit our website at www.pycnogenol.com. Pycnogenol®, French maritime pine bark extract, @e
is a registered trademark of Horphag Research and its applications are protected by U.S. patents and other intemational patents, ©2024 Horphag Research. SS a1 ew @
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Coating, Drying and Laminating -
all perfectly coordinated

MATHIS AG develops and manufactures a wide range of systems and plants for
use in clean rooms and normal atmospheres

These naturally comply with all applicable standards, regulations and specific
customer requirements

We will show you how to achieve the optimal performance of our systems
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Market leaders are using Mathis technology —— Mathistm
www.mathisag.com
From Autoclaves to
) Pure Steam and Water
aureole Systems
We are there with you we manufacture end-to-end solutions

for critical process applications

Premium Quality Standards

Each unit is manufactured with strict quality
checks to ensure reliability in every use.

& Built for Safety & Compliance

From installation to operation, every piece supports safe
handling and long-term durability.

B¥ ZED Certified

Our equipment meets global safety and performance
standards. Zero effect zero defect certification

Visit Us

Pharma Tech Expo Chandigarh 2026
09-11Apr2026 | 10Amto6Pm

an
. +918600522240 <} www.aureolegroup.com

=« enquiry@aureolepharmatech.com ]
@ Parade Ground, Sector - 17, Opp. ISBT, Chandigarh

February 2026 EXPRESS PHARMA



EXPRESS PHARMA

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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M. K. Silicone Products Pvt. Ltd.
)

SILICONE TRANSPARENT TUBING

- for the Quality Conscious. ... .

@‘ EXPRESS

1<

To Advertise in

Business Avenues

An ISO 9001-2015

Certified Company

Seérving
Since

208, Hill View Industrial Premises,
Amrut Nagar, Ghatkopar (W), Mumbai - 400 086, India

Mob.: 9321965968 / 9869412342

E-mail : sales@mksilicone.com

Email: rajesh.bhatkal@expressindia.com
rbhatkal@gmail.com
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Cleanroom Bﬁcket/ TrolleV‘Sy‘;tem

« Autoclavable.

.. With & without down press wringer & sli

er.

* Durable stainless steel components. Au%avable at 121°C for.30 mins. -

« Compatible with all common disinfectani solutions and most'pommon solvents.
~+Available locally made & imported.

1
-

SS Flat Mop Slinger

\une®

SS Flat Mop Wringer
@1
+91 22 40787979 | +91 9833474859 SCANTO ety in
; : . DOWNLOAD ¥E; v fiti (@)
info@june4gmp.com | www.june4gmp.com CATALOG 2%,
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Experiment With The Truth

R ol ucts Don't Lic

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

| 200°C To 60.0°C
emperature Accuracy} +0.1°C
L 20% To 95%RH
Humidity Accuracy J +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,

Ambient To l34‘fC7 -

+0.1°C i
 Operating Pressure 3| 0To30PSI
Pressure ‘5"‘?"@ \ Dial Gauge/Digital
 Pressure Resolution 3 [RL S
Our Product Features

Our Products

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
@ Hot Air Oven ® Seed Germinator Web based software
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,
G S+ 1000+ c.pla ) J.B. Nagar, Andheri (East) Mumbai-400 059
Years Of Experience Equipment Sold AUROBINDO % info@osworldindia.com
X & www.osworldindia.com
i 2 MSN®
@ RIE: rm 3L Reliance () For Corporate Office:- @
Life Sci es Research lor Better Medicines
O=2 Countries R CORler e +91-22-28320880 / 28390487/ 66916595
= And Manq More . e For Direct Sales:-
+91 9820255219, +91 9820415498
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i AN ISO 9001:2008
14001:2004

I

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
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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

N EXPRESS

1<

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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We’re pleased to inform you that v\‘ze re <"~ Hiten Techno Products
A Leading Supplier of the followmg w Corporation
Spectroscopy & Chromatography Consumables:
1. D2 Lamps 4. Certified Reference Materials 7. Hollow Cathode Lamps
(1) Hamamatsu Photomies K.K., Japan for Calibrating Spectrophotometers (Heraeus Noblelight GmbI1, Germany)
(i1) Brighthte Co., Ltd., Japan & Spectrofluorometers
(1i1) Heraeus 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 Lid.. UK) (Adam Equipment Co. Ltd., UK)
LLC,USA)
6. FTIR Cells & Windows 10. Short-Arc Xenon lamps (Ushio
3. Spectroscopy Cuvettes (Specac Lid.. UK) Inc.. Japan)

(Starna Scientific Lid., UK)

11. Micropipettes

o
i

F 87 3§33731%

5

Starna

CERTIFIED REFERENCE MATERIAL
RM-1921/38
Mid Irfrared Transmission
W.“«-I-u||1lI\-WJ»r-||;|r|lp:1 Reterendd

9682

Starna sclentific

se0eOOROGOOROOORBROR 912, The Capital, Adjoining Jio Garden, G Block, Bandra Kurla Complex,
(A A X A A A X R A A R A U R R U A J § I . H
soosoencoec00e800e Mum-ba: - 400 05_1, fnd.:a.Te-L +91-22-66268000 (1’00_!mes) L
sPo00Ss0GOOAGORRRROD Email: hemang.jhaveri@hitentechno.com | www.hitentechno.in
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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 ) *
SCISSOR LIF® LT coNveN®
* Audit trail: Preserve unlimited results and events it
* Database backup, protects your data with automatic or manual backup # .
VoL s 5 ORAINTRI®
I:.\,]...[u].‘..ﬁ.ﬂn!:.l.m.ﬂ No. 127, Bussa Udyog Bhavan, Tokershi Jivraj Road, Sewri West, Mumbai-400015, AN'TT E |PM ENT MA HlN E PVT LTD
INSTRUMENTS | Maharashtra, Landline : +91 022 - 24166630 Mobile : +919833286615 S Qu & MAC S ] :

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
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nanomake™-L

The Future of Nanoformulation Manufacturing
Precision Microfluidic Platform for Advanced Nanoparticle Synthesis

nanomake™-L is a next-generation microfividic platform engineered to deliver highly uniform, reproducible, and scalable nanoparticle formulations.
Designed for cutting-edge pharmaceutical and biotech applications, it redefines precision in nano-manufacturing.

Why nanomake™-L
Solving the limitations of conventional nanoparticle manufacturing

Traditional nanoparticle synthesis often struggles with inconsistent
particle size, batch-to-batch variability, reagent wastage, and poor
scalability. nanomake™-L eliminates these challenges through
advanced microflvidic control, ensuring consistent performance
and superior formulation quality.

How nanomake™-L works

- Controlled microflvidic mixing at micron-scale channels
- Precise control over flow rate and mixing ratios

- Uniform nanoparticle formation with low polydispersity
- Automated sample collection and cleaning

Applications i D000

- Lipid Nanoparticles (LNPs) www.amipolymercom
- mRNA & Gene Therapy Delivery Systems media@amipolymercom
- Drug Encapsulation & Targeted Delivery
- Liposomes & Polymeric Nanoparticles
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LGV RV A THERVAX GROUP COMPANY ]

VAPOR COMPRESSOR

Precision, Efficiency & Consistency all in One System

—

e Operates efficiently at150°C

 Low noise performance (<85 dB)

e Enhanced steam recovery for superior thermal efficiency
» Optimised design that significantly reduces OPEX

» SS 316L contact parts with <0.5 pm Ra finish

» Advanced NCG removal for consistent heat transfer

e Automated steam control for precise operation

e Complete validation package (DS + 0Q) with support during PQ

- www.tsaprocessequipments.com puritysolutions@tsapepl.com +91 22 6754 2299
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Jointly Organized by

I Z

MUNCHEN

The New Trusted
Business Platform for Industry Leaders.

PharmaCore India comes at a crucial turning point for the industry —
where domestic priorities align with global ambition. It will actas a

S KO n‘l‘ catalyst for partnerships that shape the next decade of Indian pharma,
making it a true boon for the sector.
HEALTHCARE Ltd.
Bharat Shah, MD & Promoter, S-KANT Healthcare Ltd.
& National President, IDMA

P — e

This is more than business—it's visibility for the future. A focused
platform where ability, capability, and opportunity come together,
connecting India and global buyers in a true festival of business.

Mehul Shah, Managing Director, Encube Ethicals & Secretary - IDMA

PharmaCore India is not just about closing orders—it's about
showcasing capabilities. It's a platform to create value, collaborate, and
come together. PharmaCore India comes at the perfect time for Indian

pharma to step forward.

Aditi Panandikar, Managing Director, Indoco Remedies Ltd.

ve. PharmaCore | April 22-24, 2026

%+’ India
® Jio World Convention Centre

The only pharma trade fair for
CDMO, CRO, API & Excipients in West India

'Book Your paceNoW'

Mumbai

Scan to Exhibit For more details contact Co-located with

Devanshi Shah
+91 70216 73287 analytica Lab India
devanshi.shah@mme-india.in

pharmacoreindia.in

64 rebruary 2026 EXPRESS PHARMA




EXPRESS PHARMA

BI®SPECTR A

Bulk cGMP Fine Chemical Manufacturer

Our Product Offerings for Biotech and Biopharma:

»» cGMP Bulk Biological Buffers
«» Large Volume Bio-Buffer Solutions

«» CGMP Process Fine Chemicals & Chlorinated
Amino Acids

«» Parenteral-Grade Carbohydrates & Dextran
Polymers

«» Functional, Novel & Compendial Excipients

All products are manufactured in FDA-inspected, ICH Q7-compliant
facilities in the USA with full traceability and regulatory documentation.

Key Products

» BIS-TRIS LBLE, GMP, CAS # 6976-37-0 » MOPS, Free Acid GMP, CAS # 1132-61-2

» Dextran Powder, M.W. 10,000 GMP » Trehalose Dihydrate NF, EP, JP, GMP,
CAS # 9004-54-0 CAS # 6138-23-4

» d-Galactose, Plant Derived LBLE, GMP » Tris/Tromethamine, USP, EP, JP, LBLE,
CAS # 59-23-4 GMP, CAS # 77-86-1CAS # 77-86-1

I RIS FICL I, LEAR i) AR S 00y % Tris HCI LBLE, LE|, GMP, CAS # 1185-53-1

» HEPES, Free Acid LBLE, GMP, CAS # 7365-45-9
» MES Hydrate LBLE, GMP, CAS # 1266615-59-1

» Uridine LBLE, GMP, CAS # 58-96-8
» Uracil LBLE, GMP CAS # 66-22-8

Benefits of Working with Us
E-commerce platform No restriction on pack sizes @ Regulatory Compliance
Sy

&@ Local Technical support @ Reliable supply chain
)

www.biospectra.us/yasham

¢ Head Office: Tel. No.: 022-40639900 Fax No.: 022-40639901
V 401, Satya-Dev, A-6, Veera Industrial Estate, Email Id : yasham@yasham.in Web: www.yasham.in
Off. Veera Desai Road, Andheri (West), Branch Office: New Delhi | Sales Representatives:
YASHAM | Mumbai, Maharashtra - 400053, INDIA Ahmedabad, Chandigarh, Hyderabad & Kolkata
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ConcunentEvent

@a,mg,cﬁ @Te“" CONTRACT

Exhibition on
Pharma Machinery,
Lab & Contract
Manufacturing

a m APRIL 2026
CHANDIGARH

Parade Ground, Sector-17, Chandigarh

An International Exibition
on Pharma Machinery, Lab,

Analytical, Packaging Equipment,

Formulation, Nutraceuticals,
cosmetics, API's, Chemical &
Fragrance

QO +9193772 35673
© expo@pharmatechnologyindex.com
® www.PharmaTechExpo.com
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PACKAGIN

[MATERIAL

300+

EXHIBITORS

6000+

VISITORS

15000+

SQ. METER
AREA

e/

N
(=
Organized By:

. TECHNOLOGYINDEXCOM

A Technological Platform & Market Pla
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BUSINESS AVENUES

Jointly Organized by

A
Connect, Network & Learn

At our pre-networking roadshows

5 Cities. Endless Connections.

Theme: Lab 5.0: Human-Centric Automation & Ethical Al

_____|’|

{30 Januarg fBi“Januargi 13 Februargl

- : : e PharmaCore
*%¢° India
International Trade Fair for Laboratory Technology, The only pharma trade fair for
Analysis, Biotechnology and Diagnostics CDMO, CRO, API & Excipients in West India

April 22-24, 2026 | Jio World Convention Centre, Mumbai

Scan to Register Contact for table space and registration

Leonara Braganza

+91 97737 64118 | leonara.braganza@mm-india.in
analyticalabindia.com
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150 years of Romaco Kilian: The story of an
East-West German company

ilian’s story tells of the
rise, fall and resurgence
of a Berlin company

steeped in tradition, which is
now based in Cologne. It is the
story of the entrepreneur Fritz
Kilian, who turned a small lock-
smith’s workshop in Berlin into
a successful company that is
still a leading manufacturer of
tablet presses today. It is the
story of a visionary whose
legacy has endured the test of
time and continues to this day.

In the beginning: the late
19th century

In a small locksmith’s work-
shop in the Lichtenberg district
of Berlin, 150 years ago, the

r v

-

Kilian nameplate bearing the styl-
ized powder mill logo

foundations were laid for the
tradition-steeped Romaco Kil-
ian company we see today. In
this workshop, which his father
had founded in 1875, the young
Friedrich Franz Otto Kilian
discovered his passion for engi-
neering. Following his appren-
ticeship as a mechanic, in 1886
the young man took over his fa-
ther’s business following the
latter’s untimely death, and de-
veloped a keen interest in com-
pression techniques.

Fritz Kilian was commis-
sioned by pharmacies in Berlin
to develop various compression
devices. These included a man-
ual spindle press for producing
pastilles, for which he obtained
his first patent in 1891. As his
next major goal, he devoted
himself to designing an auto-
matic tablet press. His proto-
type impressed the German
Imperial Military Administra-
tion, and this catapulted his or-
der book to a whole new level.
Fritz Kilian had now made a

Company founder Fritz Kilian Sr. (first on the left, front row) with family

in1914

Company premises of the Fritz Kilian Maschinenfabrik in Berlin-
Hohenschdnhausen, photo taken in 1922
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name for himself as an entre-
preneur. He moved into new
premises and named his com-
pany the “Fabrik pharma-
ceutischer Maschinen und
Geréthschaften” (Factory of
Pharmaceutical Machines and
Apparatus). In 1898, he ob-
tained a patent for his univer-
sal press - the eccentric tablet
press 4D, in which printing of
the finished tablets was also in-
corporated.

Straight to the top
To cope with the rise in incom-
ing orders, Fritz Kilian estab-
lished new company premises
including residential quarters
in Berlin-Lichtenberg and, in
1899, began trading under the
name “Fritz Kilian Maschinen-
fabrik” (Fritz Kilian Machine
Factory). He chose a powder
mill bearing his initials as the
company logo, demonstrating
his expertise in the handling of
the raw materials involved in
tablet production - knowledge
that, even then, was critical for
end product quality. His cus-
tomer-focused, end-to-end ap-
proach and foresight as re-
gards the importance of
compressed products for vari-
ous industries were key to his
entrepreneurial success.

In 1905, a second factory
was built in Berlin-Hohen-
schonhausen, significantly ex-
panding Fritz Kilian’s produc-
tion capacity. This laid the
perfect groundwork for a mod-
ern company with a workforce
of over 100 and numerous

"44-‘
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branches in other countries, in-
cluding in the U.S. and UK. At
the 1913 EXPO in Gent, Bel-
gium, he was awarded the
“Grand Prix” for his automated
machines for the production of
pharmaceutical  products.
Throughout his long career, he
protected many of his inven-
tions with more than 60
patents. Up until his retirement
aged 74, the company contin-
ued to grow steadily in terms of
sales, profits and portfolio ex-
pansion. Fritz Kilian emerged
unscathed from the Wall Street
Crash in the late 1920s, in part
because the pharmaceutical in-
dustry was less affected by the
general downturn. The bitter
turning point only arrived with
the onset of the Second World
War.

Relentless decline

In 1940, Fritz Kilian stepped
back from active involvement
in the company and passed the
business on to his two sons,
Fritz and Hans. In retrospect,
this was the beginning of the
end. In 1941, Fritz Kilian Jr. was
killed when a bomb was
dropped on his night train to
Hanover, where he was heading
on business. A year later, in
1942, Fritz Kilian Sr. died of a
stroke at the age of 76.

His other son Hans Kilian
had taken over his father’s ma-
chine factory in the middle of
wartime and somehow man-
aged to keep the business go-
ing. The good news: the two
production plants in Hohen-

Assembly workshop at the Kilian plant in Berlin-Hohenschénhausen

schonhausen and Lichtenberg
in Berlin survived the end of
the war virtually unscathed,
and Hans Kilian saw a realistic
chance of resuming full pro-
duction with most of the old
workforce. He had purposefully
decided against moving with
his family to Hamburg, thereby
sealing his fate.

In 1946, Hans Kilian was ar-
rested by the Soviet military
administration and initially de-
tained at the prison in Berlin-
Hohenschonhausen.  From
there, he was transported to
the Special Camp Sachsen-
hausen near Oranienburg
where he is thought to have
died, in 1947 already, of tuber-
culosis. The reasons for his ar-
rest were never officially con-
firmed. His wife Eva then
managed to flee with their
three children to her mother’s
home in Delmenhorst.

After the sudden disappear-
ance of Managing Director
Hans Kilian, operations at the
Maschinenfabrik Fritz Kilian
finally ceased. Some employ-
ees, including Head of Produc-
tion Werner Rithe and Head of
Engineering Fritz Greter, man-
aged to flee to the Western Oc-
cupation Zone - carrying nu-
merous company documents
and format drawings with them
in their luggage.

|

Kilian's “Heinzelmannchen” - the
vintage “helpful elf” tablet press
from the year 1918



Resurgence in Cologne

In the same year that her
brother-in-law had died, the
widow of Fritz Kilian Jr. took
the initiative to rebuild the
company and, together with
Riihe and Greter, the two heads
of department who had also
fled the East, contacted the
heirs of Fritz Kilian Sr. They
soon found a production part-
ner, Strunk, and in 1948 the
newly founded Kilian & Co.
GmbH was set up in Ehrenfeld,
Cologne as the official repre-
sentative of the Maschinenfab-
rik Fritz Kilian.

Despite the war years, inter-
national demand for Kilian
products was as high as ever. A
huge need for spare parts and
services meant the company
overcame its initial teething
problems in its new setting and
launched the first fully en-
closed Kilian tablet press made
in Cologne onto the market in
1952.

Back on track for success
Kilian was back. In 1953,
wealthy English manufacturer
James Frank Marshall and his
wife - the widow of Fritz Kilian
Jr. - acquired a majority stake
in Kilian & Co. GmbH. At this
point, production was out-
sourced to the Schmidding-
Werke plant in the Niehl dis-
trict of Cologne. After
Marshall’s death, Kilian was fi-
nally sold in its entirety to
Schmidding-Werke in 1976 and
remained a privately owned
company until 2000. As there
were no suitable successors,
Kilian & Co. GmbH was then
sold to the Italian group IMA
S.p.A. Subsequently, Kilian was
part of the globally active IMA
Group for 13 years. During this
period, the company also
moved into the modern and
spacious company premises
and light-filled assembly work-
shop in Scarlettallee 11 in Niehl,
Cologne. The current owner,
Romaco, took over the tablet-
ing technology manufacturer
in 2013 and incorporated Kilian
in its Processing division.
Today, the successor models
to Fritz Kilian’s original tablet
press machines have joined the
portfolio of Romaco, a one stop
provider with technologies that
cover the entire process chain
for the manufacture and pack-

aging of pharmaceuticals and
non-pharmaceutical products.
Here, alongside processing ma-
chines from Innojet and tablet
coaters from Tecpharm, Kil-
ian’s tablet presses are in good
company. This seems to be in
keeping with the inventor’s in-
tentions. After all, Fritz Kilian
made a stylized powder mill his
company logo way back in 1899,
demonstrating - almost by the
by - his expertise in powder
processing.

Technical achievements
When the young Fritz Kilian
brought his first apparatuses
onto the market, he was by no
means the first. From the mid-
19th century, many manufac-
turers of tablet press machines
were already active in Europe
and the U.S,, all trying to outdo
one another with their latest in-
ventions. It is therefore all the
more remarkable that, with his
inventions, the initially quite
penniless Fritz Kilian managed
to assert himself in this com-
petitive environment, and to
become one of the leading
tablet press suppliers of his
time. Today, Kilian is the oldest
still active manufacturer of
tableting technology in the
market.

Looking back, several of
Fritz Kilian’s technical achieve-
ments were groundbreaking
for modern tableting technol-
ogy, and these deserve a closer
look. In 1900, Kilian designed a
pair of compression rollers for
his rotary presses, so that the
compression force could be
generated by upper and lower
punches. The practice, still
common today, of pre-com-
pressing products before they
enter the main compression
unit, was developed by Kilian.
The company launched a press
with three filling stations for
multilayer tablets way back in
1908. The best-known rotary
tableting system from the early
Kilian years is probably the
“Heinzelminnchen”, named af-
ter the mythical helpful elves of
Cologne because of its user-
friendly design. And in 1919,
Kilian introduced the non-
wearing upper punch guide.

In the mid-1930s, Kilian’s in-
dustrial production of tab-in-
tab applications was another
pioneering invention that grew

in popularity after the war. At
this time, tablets were increas-
ingly becoming the method of
choice for taking antibiotics.
However, the core containing
the active ingredients needed
to be dry-coated to protect the
unstable substances and mask
the bitter taste of the medicine.
Kilian had set the standard for
the tab-in-tab production
process, which helped the com-
pany gain a foothold in Cologne
in the early 1950s and remain
an active player in the interna-
tional market until this day.
The modern successors to
Kilian technologies impres-
sively continue the legacy of
company founder Fritz Kilian:
on show at interpack in Diissel-
dorf, Germany (Hall 16, Booth
D22) from May 7 to 13, 2026.

Concluding remarks

This article is based on the
memoirs of Hans-Jiirgen Kilian
(son of Hans Kilian and grand-
son of Fritz Kilian Sr.). The
memories endure, and so do
the stories they inspire.

Summary

Romaco Kilian looks back at its
150-year history. It all began in
1875, in a small locksmith’s
workshop in Berlin, where
Fritz Kilian built his first tablet
press machines. Major con-
tracts from the German Impe-
rial Military Administration
paved the way for the Fritz Kil-
ian Maschinenfabrik to become
a leading supplier of tableting
technology in just a few
decades, with over 100 employ-
ees and several branches
around the world. The inven-
tions of this visionary entrepre-
neur were protected by more
than 60 international patents.
Only World War II abruptly in-
terrupted the company’s suc-
cess story. The years between
1941 and 1947 saw the deaths of
both founder Fritz Kilian Sr.
and his two sons Fritz and
Hans, whom he had trained to
be his successors. The two fac-
tories in Berlin then ceased
their operations.

However, 1948 already her-
alded a new beginning in
Cologne, where Fritz Kilian’s
heirs and some of his closest
employees rebuilt the company
together with partners from
the industry. Global demand for

spare parts and services was
unwavering, which helped the
company to restore its business
relationships. The first tablet
press made in Cologne arrived
on the market in 1952, and Kil-
ian fought its way back onto the
winning track. Kilian was sold
to Schmidding-Werke in the
1970s, and remained in private
ownership until the turn of the
millennium. In 2000, the com-
pany became part of the Italian
IMA Group, until the tradition-
steeped company was acquired
by Romaco in 2013 to expand
its Processing division.

The world has inventor
Fritz Kilian to thank for several
trailblazing  developments,
such as his design of the first
automatic rotary press, which
featured a pair of compression
rollers for generating compres-
sion force with upper and lower
punches. One of the best-
known models of the early Kil-
ian years was the “Heinzelmén-
nchen” - the user-friendly
“helpful elf” rotary tableting
system. Kilian also set the stan-
dard for the industrial produc-
tion of tab-in-tab tablets in
1935. With the widespread use
of antibiotics in tablet form
from the 1950s onwards, this
technology grew in importance
in the post-war years and se-
cured the financial status of
Kilian & Co. GmbH for the fu-
ture.

Romaco Group

Romaco is a leading interna-
tional supplier of processing
and packaging equipment spe-
cializing in engineering tech-
nologies for pharmaceutical
products. The Group provides
individual machines, lines and
turnkey solutions for manufac-
turing, filling and packing pow-
ders, granulates, pellets,
tablets, capsules, syringes, lig-
uids and medical devices. The
company also serves the food
and chemical industries.
Through its various technolo-
gies, Romaco is committed to
sustainable production and to
systematically reducing CO2
emissions.

The Romaco Group has its
headquarters in Karlsruhe
(Germany) and is part of the
Truking Group, a globally oper-
ating 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 machines. Ma-
cofar (Bologna, Italy) markets
technologies for filling sterile
and non-sterile powders and
liquids.  Promatic  (also
Bologna, Italy) specializes in
cartoners, track & trace sys-
tems and case packers. Kilian
(Cologne, Germany) is a lead-
ing manufacturer of tablet
presses. Innojet (Steinen, Ger-
many) is in the business of
granulating and coating fine
solid particles. Tecpharm
(Barcelona, Spain) offers tablet
coating technologies.

More than 930 highly skilled
and committed Romaco em-
ployees are dedicated to the de-
velopment of future product
technologies and to the contin-
uous implementation of inter-
nal improvement processes.
The Romaco Group’s multi-
brand system solutions are sold
worldwide through eight Sales
& Service Centers and a dense
network of local agent organi-
zations. Over 12,000 installa-
tions delivered by Romaco are
currently in use in more than
180 different 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
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Beyond energy efficiency: Air-saving ejectors drive
sustainability and reduce global warming in industry

Rajesh Salunkhe, Industry Segment Manager — Schmalz India points out that sustainability in
manufacturing begins with fixing hidden inefficiencies on the shop floor. He shares how air-
saving vacuum ejectors are helping Indian manufacturers cut energy costs, reduce emissions
and stay globally competitive

share our expertise and

work experience with our
esteemed customers on inno-
vative vacuum automation so-
lutions. As someone who has
spent 18 years across automo-
tive vacuum automation appli-
cations, I've seen how small in-
novations can transform entire
industries. Today, one such in-
novation is reshaping Indian
manufacturing: Air-saving vac-
uum generators.

Walk into any automotive
supplier in India today and
you’ll hear the same refrain:
“Reduce Carbon footprints.”
The industry is under relent-
less pressure to reduce carbon
footprints, and every line must
deliver zero-defect quality. Yet
behind the scenes, many facto-
ries still rely on legacy vacuum
systems that quietly waste
70-90 per cent of compressed
air — the second-largest utility
cost in manufacturing. This
hidden inefficiency drains prof-
its, inflates energy bills, and un-
dermines sustainability goals.

It’s always a pleasure to

Why air-saving matters
Compressed air is expensive.
Every cubic meter wasted is
money lost — and emissions
added. In fact, energy costs for
compressed air have risen
nearly 20 per cent in the past
three years. From Automotive
OEMs to their Tier I and II
supplier, that can mean lakhs of
rupees in avoidable expenses
annually.

Air-saving ejectors directly

tackle this challenge. By con-
suming air only when needed,
they cut energy costs by up to
90 per cent. But the benefits go
far beyond savings:
@ Reliability in harsh Indian
conditions — no electronics to
fail during voltage dips or mon-
soon humidity.
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@ Zero-defect performance —
stable vacuum ensures consis-
tent quality, fewer rejects, and
lower warranty costs.

@ Sustainability impact — each
line can reduce CO2 emissions
by over four tons annually,
equivalent to planting 700
trees.

This isn’t just about ma-
chines. It’s about enabling man-
ufacturers to stay competitive,
meet government incentives,
and align with global carbon
neutrality targets.

Industrial vacuum automa-
tion applications are depending
on compressed air supply.
Schmalz pneumatically and
electrically operated air saving
ejectors ensure 90 per cent
compressed air savings during
vacuum automation cycle time.

Result:

@ Less compressed air usage
@ Less electrical consumption
@ Reduced carbon footprint

Automotive OEM’s produc-
tion process — Press Shop,
BIW (Body in White), paint
shop and assembly lines — ma-
jor vacuum automation com-
pressed air usage is at press
shop, BIW line and assembly
line. Schmalz ensures to pro-
vide right products to all the
vacuum automation applica-
tions, such as our 100 per cent
compressed saving ejectors -

100 per cent pneumatically and
electrically.

Real-world transformation
Consider an automotive
BIW (Body in White) line that
replaced its non-air saving ba-
sic ejectors with air saving
ejectors. The results were dra-
matic:
® Energy costs dropped from
335,000 to 13,300 per month
— a 62 per cent reduction.
® ROI was achieved in just
seven months.

Across India, suppliers are
discovering that air-saving
ejectors don’t just cut costs —
they boost reliability and sus-
tainability. Once reserved for
high-volume OEMs, these sys-
tems are now accessible to
mid-tier suppliers, changing
the economics of small-batch
manufacturing. As I often say:
“Air-saving ejectors don’t just
save air — they change the eco-
nomics of manufacturing.

India’s Paris Agreement
commitments and OEM car-
bon neutrality targets make
sustainability a competitive ad-
vantage. A 10-line facility can
cut 43 tons of CO2 annually —
215 tons over five years — num-
bers that resonate with regula-
tors and customers alike.

Why act now
® OEMs demand aggressive
cost reductions by 2026
® Compressed air costs keep
rising
® Government PLI incentives
reward efficiency

Indian manufacturing
stands at a crossroads. Legacy
systems drain resources, while
air-saving ejectors offer a
proven path to lower costs,
higher reliability, and real sus-
tainability.

At Schmalz India, we invite
manufacturers to schedule a

.
Air saving ejectors solutions - SCPSi 15 M IMP, SMPi 25 IMP, SCPb 25,
SEAC 15 RP ECO series

free energy audit and trans-
form their lines into models of
efficiency and resilience.
Check out how we save com-
pressed air:
https://youtu.be/gIh8B7TQQRmMQ)?
si=XankF9oWSGgsebxa

Contact

Schmalz India

Marketing Department

EL 38, J Block, MIDC, Bhosari,
Pune 411026

T: 020-69115500
marketing@schmalz.co.in
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Turnkey competence with local execution:
OPTIMA India strengthens integrated pharma solution

ptima India combines
O global turnkey expertise

with localized engineer-
ing and service capabilities to
support India’s growing aseptic
manufacturing demand.

The Indian pharmaceutical
industry is undergoing a struc-
tural transformation. Rising in-
vestments in injectables, biolog-
ics, biosimilars and advanced
therapies are increasing de-
mand for high-performance
aseptic processing technologies.
At the same time, stricter regula-
tory expectations, operational
efficiency targets and faster
project timelines are driving
manufacturers toward inte-
grated production concepts. In
this environment, turnkey solu-
tions are gaining strategic im-
portance — particularly when
supported by strong local engi-
neering and service organiza-
tions.

OPTIMA packaging
machines India Pvt. Ltd., a
wholly owned subsidiary of the
Optima Group, is addressing
this need by combining global
turnkey expertise with ex-
panded engineering and serv-
ice capabilities in India. The
company’s approach enables
pharmaceutical manufacturers
to accelerate project imple-
mentation while maintaining
high quality and compliance
standards.

Turnkey solutions in the
Indian pharma context
Turnkey solutions in pharma-
ceutical manufacturing refer to
the delivery of fully integrated,
pre-tested and qualified systems
from a single supplier. In aseptic
fill-and-finish applications, this
typically includes filling ma-
chines, isolators and freeze dry-
ers designed as one coordinated
functional unit. Compared to
conventional multi-vendor proj-
ects, this holistic approach re-
duces interface complexity, min-
imizes project risk and shortens
time-to-production.

For Indian manufacturers ex-
panding injectable and biologics
capacity, turnkey concepts offer

clear advantages. Integrated
system engineering ensures
compatibility across mechanical
components, automation plat-
forms and containment tech-
nologies. Pre-validation strate-
gies and standardized
qualification concepts simplify
regulatory compliance and com-
missioning — a critical factor in
time-sensitive market launches.

Digital engineering as a
foundation for integration
Digital engineering plays a cen-
tral role in modern turnkey proj-
ects. Simulation tools are used
early in the design phase to
model airflow behavior, temper-
ature distribution and deconta-
mination cycles using vaporized
hydrogen peroxide (VHP). These
simulations allow precise opti-
mization of isolator airflow pat-
terns and injector positioning to
meet regulatory requirements
such as EU GMP Annex 1.

The close correlation be-
tween simulation results and
physical smoke studies improves
design reliability and allows po-
tential risks to be identified be-
fore installation. This approach
enhances system stability, re-

duces costly on-site modifica-
tions and strengthens regulatory
conformity.

Expanding engineering
capabilities in India

While global engineering plat-
forms form the backbone of
turnkey delivery, strong local en-
gineering presence is essential
for efficient execution and long-
term customer support. Optima
India has significantly expanded
its engineering footprint with
the establishment of a dedicated
engineering services center in
Pune, one of India’s leading tech-
nology hubs.

The Pune facility supports
global engineering activities
while strengthening local project
coordination, application engi-
neering and documentation ca-
pabilities. Together with the
company’s headquarters in Ban-
galore and regional service loca-
tions, Optima India operates an
integrated sales, service and en-
gineering network.

By combining German engi-
neering standards with Indian
technical expertise, the com-
pany is building a localized
knowledge base that improves

responsiveness, enhances cus-
tomer proximity and supports
faster implementation of com-
plex turnkey projects.

In-house testing, qualifica-
tion and service readiness
Optima’s Comprehensive Scien-
tific Process Engineering
(CSPE) concept enables exten-
sive system testing and qualifi-
cation at the company’s global
facilities before delivery. This in-
cludes verification of safety cir-
cuits, isolator leak testing, au-
tomation  validation and
integrated Factory Acceptance
Testing (iFAT). Qualification
documentation can be partially
leveraged at the customer site,
reducing validation workload
and accelerating commissioning.

After installation, Optima In-
dia’s trained service engineers
provide lifecycle support cover-
ing installation, qualification,
maintenance, operator training
and performance optimization.
Engineers undergo structured
training programs at Optima’s
global headquarters, ensuring
consistent service quality and
technical alignment.

The establishment of a dedi-

cated service hub in Ahmedabad
further strengthens regional
coverage and improves response
times. In parallel, Optima India
has expanded local spare parts
distribution and is developing re-
build and retrofit capabilities,
enabling customers to extend
equipment lifecycles and adapt
installed lines to evolving pro-
duction requirements.

Project coordination and
lifecycle partnership
Dedicated project management
is a key element of turnkey exe-
cution. Coordinated planning
across engineering, automation,
installation and service teams re-
duces interface risks and ensures
smooth project implementation
in cleanroom environments.

Structured operator training
programs — including on-site in-
struction, system-specific quali-
fication training and digital
learning modules — prepare
production teams for efficient
startup and stable long-term op-
eration. This integrated lifecycle
approach reflects Optima’s long-
term partnership strategy
rather than a purely transac-
tional equipment supply model.

As India’s pharmaceutical in-
dustry continues its shift toward
advanced therapies and high-
value injectables, demand for in-
tegrated, flexible and compliant
production platforms will con-
tinue to grow. Turnkey solutions
supported by strong local engi-
neering and service organiza-
tions are becoming a critical suc-
cess factor.

With more than a decade of
presence in India, expanding en-
gineering infrastructure and a
continuously growing service or-
ganization, Optima India is well
positioned to support this trans-
formation. By combining global
technology innovation with lo-
calized execution excellence, the
company is contributing to
faster project realization, im-
proved regulatory readiness and
sustainable manufacturing per-
formance in one of the world’s
most dynamic pharmaceutical
markets.

_EXPRESS PHARMA I |

February 2026



PHARMA PULSE

Lactose India Limited unveils new specialised grades:
Advancing self-reliant pharma manufacturing

By producing these grades locally, Lactose India Limited delivers end-to-end reliability!
Strengthening India’s pharmaceutical backbone with high-performance, globally
benchmarked lactose solutions

dia's pharma sector, Lac-

tose India Limited (LIL) has
launched a new lineup of spe-
cialised lactose grades, marking
a pivotal advancement in the
country’s domestic production
capabilities.

Established in 1991 and
headquartered along the Vado-
dara-Ahmedabad Expressway
in Poicha, LIL is leveraging its
expansive state-of-the-art 5-
acre facility to deliver high-
value high performance lactose
products. This move not only
expands their product portfolio
but also aligns seamlessly with
the national vision of 'Atma
Nirbhar Bharat' (self-reliant In-
dia) and 'Make in India', reduc-
ing the nation’s dependence on
imports for critical pharma ex-
cipients.

In keeping with its commit-
ment to responsible growth,
Lactose India Limited’s focus
on sustainability drives opera-
tional excellence — through op-
timised energy-efficient
processes, reduced emissions,
conscious material sourcing,
waste-water recycling systems
to promote greener practices
across its product lifecycle.
Every batch reflects LILs holis-
tic belief that progress and en-
vironmental governance must
go hand in hand

Lactose India Limited, a
recognised leader in lactose
monohydrate production with
an installed capacity of 12,000
metric tons per annum—is set
to double following a recent ac-
quisition—is a market leader
for its regular grades such as
200 Mesh, 125M, 450M, PHA,
DC2050, DC60, 80M, 100M,
325M, and IMP variants in
milled and sieved forms. These
have served both domestic and
overseas markets effectively.

The introduction of spe-
cialised segments marks a
strategic evolution, targeting
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In a significant boost to In-

niche applications in pharma,
including excipients, APIs, and
formulations—all housed
within a single campus featur-
ing dedicated  production
blocks, warehouses, and quality
assurance offices, ensuring
world class standards in every
batch.

LACT /,S=

INDIA LIMITED

The new specialised
grades: Innovation meets
demand

The newly constructed "Lac-
tose Specialty Segments" facil-
ity is designed to cater to regu-
lated markets in India and
abroad. Samples for several
high-demand grades are now

available, with select variants
undergoing stability studies to
ensure full compliance with
global pharmacopeial stan-
dards.
Key launches include:
® Spray dried lactose: De-
signed for direct compression
in tablet formulations, this
grade offers superior flowability
and compressibility, making it a
preferred choice for high-speed
manufacturing processes.
® Anhydrous lactose: Known
for its exceptional stability in
dry environments, this variant
is essential for moisture-sensi-
tive formulations, enhancing
shelf life and efficacy in phar-
maceutical products.
(] Inhalation grades:
Engineered for respiratory
drug delivery systems, these
grades meet stringent particle
size and purity specification,
supporting the growing de-
mand for inhalable medications
in treatments for asthma,
COPD, and other pulmonary
conditions and Specialised DPI
- Dry Powder Inhalations
® Low endotoxin grades:
Critical for injectable and
sensitive applications, these
ensure

Low endotoxins and TOC

minimal bacterial contamina-
tion, aligning with pharma-
copeial standards like USP and
EP to safeguard patient safety.
® Homoeopathy grades (HP):
Specialised for homeopathic
remedies, providing extra-pure
lactose suitable for dilution
processes in  alternative
medicine.

These grades are available
on demand, with LIL emphasis-
ing their importance as critical
import substitutes. Today, In-
dia's pharma industry relies
heavily on foreign suppliers for
such specialised lactose prod-
ucts, leading to vulnerabilities
in supply chains and higher
costs.

Driving cost
competitiveness and
economic benefits

By producing these grades lo-
cally, Lactose India Limited de-
livers more competitive pric-
ing, enhancing the
cost-effectiveness of pharma
formulations. This initiative di-
rectly contributes to foreign ex-
change conservation, as it re-
places 100 per cent imported
products, thereby reducing
currency outflows and bolster-
ing India's economic stability.
Reduced dependency on inter-
national markets mitigates
risks from global fluctuations,
ensuring consistent availability
and predictable pricing for do-
mestic buyers.

The company's leadership
emphasises that this expansion
strengthens the overall product
portfolio, enabling "single-point
sourcing" for customers who
can now procure a wide range
of lactose grades from one
trusted Indian manufacturer.
With over three decades of
manufacturing expertise,
Lactose India is positioned to
support the growth of local
industries while fostering
innovation and self-reliance.
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Ensuring Clean Room Integrity with Prime Clean Reset
High-Speed Doors: Minimizing Air Permeability and Leakages

igh-speed doors for
clean rooms are spe-
cialized industrial

doors essential for maintaining
controlled environments.
These doors are engineered to
be airtight, creating a reliable
barrier between different areas
of a facility. Their design en-
sures durability and minimal
maintenance, reducing the fre-
quency of repairs and replace-
ments.

High-speed clean room
doors offer a range of critical
benefits essential for maintain-
ing stringent environmental
control. These doors enhance
hygiene by providing an air-
tight seal that effectively iso-
lates clean room environments,
preventing the ingress of dust
and other contaminants. This
capability is especially crucial
in sectors such as pharmaceu-
ticals, biotechnology, and food
production, where maintaining
sterility is non-negotiable.

In the pharmaceutical and
life sciences industries, compli-
ance with rigorous regulatory
standards necessitates the
manufacture of products
within controlled clean room
environments. A high-perform-
ance clean room door is an in-
tegral component in ensuring
the integrity of these spaces,
safeguarding product quality
and patient safety.

Beyond contamination con-
trol, these doors are engi-
neered with advanced safety
mechanisms, including auto-
mated sensors and emergency
stop functions, which mitigate
the risk of operational hazards.
Moreover, high-speed clean
room doors are designed to
maintain precise overpressure
or under pressure conditions
within the environment. This is
vital for preventing cross-con-
tamination and ensuring that
the clean room remains in a
state of controlled integrity,
even under varying operational
demands.

Given the critical role these
doors play in maintaining the
purity and safety of highly spe-

cialized environments, select-
ing the appropriate door sys-
tem is a decision of strategic
importance.

Prime Clean Reset, our
high-speed door is designed
specifically for clean rooms.
This innovative solution is en-
gineered to meet the stringent
requirements of controlled envi-
ronments, ensuring excep-
tional performance and relia-
bility. Designed with precision
to meet the stringent require-
ments of controlled environ-
ments, Prime Clean Reset is

the epitome of performance
and reliability, ensuring that
your clean room operations
consistently meet the highest
standards of regulatory com-
pliance and product integrity.
Prime Clean Reset is suit-
able for clean rooms up to ISO
Class 5, offering an unparalleled
air permeability rate of less
than 12 m3/m? h at ? 50 Pa. This
ensures that even in the most
sensitive environments, the
door effectively maintains the
critical pressure differentials
required to prevent contamina-

tion, thereby safeguarding your
processes and products.

Engineered with cutting-
edge European technology and
innovative design principles,
Prime Clean Reset offers rapid
cycle times for both opening
and closing, making it the opti-
mal solution for medium to
large entrances in clean room
applications. The door's con-
struction is specifically tailored
to minimize air leakage and
particulate infiltration, ensur-
ing that it supports the rigor-
ous cleanliness standards nec-
essary for applications such as
pharmaceutical manufactur-
ing, semiconductor fabrication,
food processing, and other
highly specialized sectors.

With its robust design and
reliable performance, Prime
Clean Reset seamlessly inte-
grates into your clean room in-
frastructure, providing a criti-
cal barrier that preserves the
integrity of controlled environ-
ments. Whether you are oper-
ating in a pharmaceutical,
biotechnology, electronics, or
defence industry, Prime Clean
Reset offers the precision,
durability, and compliance
needed to maintain your com-
petitive edge in highly regu-
lated markets.

Key features of Gandhi Au-

tomations' High-Speed Clean
Room Doors include:
® Low Air Permeability: De-
signed to maintain low air per-
meability in pressurized rooms
with both positive and negative
air pressure.
® Compact Design: The doors
are designed to fit inside the
columns, with a self-supporting
construction that minimizes air
leakage.
® Customizable Trans-
parency: They can be
equipped with transparent
PVC horizontal sections or vi-
sion windows for visibility.
® Specialized Side Guides:
The special side guides ensure a
tight integration of the curtain,
providing high leak tightness.
o Efficient Operation: The
doors offer high efficiency and
low permeability values, com-
pliant with EN 12426 and EN
12427 standards, ensuring < 12
m?/m?h ? 50 PA.
@ Durable Control Device En-
closure: The control device en-
closure is made of Stainless-
Steel SS 316, ensuring
durability and resistance to
corrosion.

These high-speed doors are
meticulously engineered to
minimize air leakage and main-
tain strict environmental con-
trol, making them indispensa-
ble for clean room operations.
Their rapid opening and clos-
ing operation ensure that the
internal facility remains iso-
lated from external conditions,
effectively upholding the clean-
liness and controlled environ-
ment essential for maintaining
the integrity of clean rooms.

For further information on our
high-speed doors offering,
contact:

Gandhi Automations Pvt Ltd
Chawda Commercial Centre
Link Road, Malad (W),
Mumbai-400064, India.

Off: +9122 66720200 /
66720300 (200 lines)

Fax: +9122 66720201

Email : sales@geapl.com
Website: www.geapl.com
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Microfluidic Technology: An Advanced Synthesizing
Platform for Nano formulations

Dr. Danish Eqbal, Dr. Alazhar Colombowala, Dr. Ganesh Gaikwad, Amar Biosystems Pvt. Ltd.
A unit of Ami Polymer

section of nanotechnology

and microfluidics has
emerged as one of the most
promising frontiers in the ad-
vanced manufacturing of
nanocarriers for drug delivery
and vaccine development.
This convergence is now driv-
ing innovation across health-
care and biopharma, estab-
lishing microfluidic systems
as a powerful platform for
both translational research
and industrial-scale manufac-
turing.

In recent years, the inter-

The Need for Advanced
Nanoparticle
Manufacturing:
Nano-delivery systems have
revolutionized the biopharma-
ceutical sector, by enabling
targeted, efficient, and con-
trolled delivery of therapeutic
agents. Advanced nano-sys-
tems such as lipid nanoparti-
cles (LNPs), liposomes and
polymeric nanoparticles have
become key components of
modern drug delivery, and
gene therapy. The clinical suc-
cess of RNA-based vaccines,
along with the rapid progress
in cell and gene therapies, has
emphasized the critical need
for a robust, reproducible, and
scalable manufacturing plat-
form for nanoformulations.

Microfluidics: Precise
synthesis of NPs at
microscale:

Microfluidics involves manip-
ulating fluids within channels
typically micrometres in size.
This controlled environment
makes it possible to finely
tune parameters such as flow
rate and mixing ratio directly
influencing nanoparticle size,
polydispersity and encapsula-
tion efficiency. Microfluidic
platforms are remarkably ver-
satile, enabling the fabrication
of a wide range of nanomate-
rials tailored for diverse bio-
medical applications such as
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Organic Phase

Aqueous Phase

Microfluidic Device

Nanoparticles

Figure 1. A schematic illustration of nanoparticle synthesis using a microfluidic chip
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Figure 2. Schematic representation of various types of nanoparticles commonly used for drug encapsulation
and nanoformulation. A. lipid nanoparticles, B. emulsions /double emulsions, C. polymeric nanoparticles, D.

liposomes / hybrid nanoparticles

Lipid nanoparticles, lipo-
somes and polymeric
nanoparticles. This broad ca-
pability highlights the poten-
tial of microfluidics as a uni-
versal manufacturing
platform for nanoparticles
and nanoformulations, posi-
tioning it as the “factory of the
future” for nanomedicine.

Engineering and
Manufacturing
Advantages:

From a manufacturing stand-
point, microfluidic systems
enable precise control over
nanoparticle size and unifor-
mity, driving their adoption
over conventional bulk meth-
ods. Scalability is achieved
through increased chip di-
mensions and throughput

Control Size

©

Continous

Microfluidic
System

Figure 3. Schematic representation of the key advantages of microfiu-
idic systems in nanoparticle manufacturing

without loss of quality. Inte-
grated automation, real-time
monitoring and process con-
trol enhance efficiency and re-
producibility, while low
reagent consumption and
minimal waste support sus-
tainable manufacturing. To-
gether, these advantages posi-
tion microfluidics as a
powerful platform for next-
generation nanomedicine pro-
duction.

Future Outlook: Toward
Translational
Manufacturing:

The global demand for
nanoparticle-based therapeu-
tics is rapidly increasing. To
meet this demand, the future
lies in fully automated, mi-
crofluidic platforms capable
of seamless integration into
industrial pipelines. In India,
Amar Biosystem Pvt. Ltd. has
taken the lead in launching
the fully automated microflu-
idic platform Nanomake-L,
aiming to leverage the Make-
in-India initiative, make a sig-
nificant impact in the bio-
pharma sector, and position
India prominently on the
global stage. Salient features
of Nanomake-L include fully a
automated system, a reusable
chip, wide operating flow-rate
range, three configurable pre-
cursor pumps, a built-in wash-
ing program, and flexible sam-
ple collection options.

As the field matures, the
integration of engineering, bi-
ology, and materials science
will unlock even greater po-
tential, transforming mi-
crofluidics from a niche tech-
nology into a  global
manufacturing standard for
nanoparticle and nano-formu-
lation production.

Author

- Dr. Ganesh Gaikwad

& TeamAmar Bio systems
Pvt Ltd

(A Unit of Ami Polymer)
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EMDEX®-A Multifunctional Binder and Filler

EMDEX® s designed for a variety of tablets and lactose-free applications

MDEX® (Dextrates, NF)
E is a directly compressi-

ble, water-soluble tablet
binder and filler. Its unique
composition of 95 per cent glu-
cose monohydrate and differ-
ent oligosaccharides derived
from starch is monographed
under Dextrates in the NF, with
use levels ranging from one per
cent to 99 per cent. EMDEX® is
designed for a variety of tablets
& lactose free applications'.

@ Superior flow, compaction,
and tablet robustness in direct
compression applications

@ Does not require a glidant,
due to superior flow properties
€ Exhibits excellent mixing
properties

@ Easy to handle - does not
stick to punches

@ Non-dusting

@ Results in smooth and shiny
tablets

@ Tablets demonstrate very

mouth feel or a clear solution is
required.

¢ EMDEX® has excellent
flowability and non-dustiness
makes it appropriate to be used
as flow improvement aid in sa-
chets and stickpacks.

¢ EMDEX® exhibits narrow
particle size distribution with
an average particle size of 200
Hm. Along with its spherical
particle shape and high bulk
density, this ensures supreme

Bulk Density 0.70g/m3
Tapped Density 0.75g/m3
Hausner Ratio 1.07
Angle of Repose 300

Loss on Drying

7.8-9.2 (glucose monohydrate, the assay includes crystal water)

Dextrose Equivalent 93-99%
Heat of Solution -105J/g
Median Particle size 190-220pm
Physical Properties™: low friability flow properties.
& Made from corn starch ¢ Metabolis es fully without os- @ EMDEX® is a porous mate-

(GMO-free EMDEX® available)
@ Natural sweet taste of dex-
trose

@ Freely and rapidly water-sol-
uble (1000g/L)

@ Excellent flowability

@ Spherical, porous particles
@ Directly compressible filler-
binder

@ High bulk density

@ Narrow particle size distri-
bution

@ Calorie content- 4.0-5.0Kcal/
gram

SEM of EMDEX®I

EMDEX® Benefits and Appli-
cations""":

Benefits:

Spherical -prticle shape and
porous structure - EMDEX®

motic laxative effect

€ Provides patients with a
pleasant, sweet taste and a cool
mouth feel

@ Does not cause dry mouth
feel when compared to sugar
alcohols

@ Particle porosity improves
EMDEX® solubility and flavour
absorption capacity- a key ad-
vantage for tablet taste en-
hancement

@ Compendial (NF), eliminat-
ing regulatory hurdles

Emdex is designed for variety
of tablet types and dosage
forms:

@ Chewable tablets

# Orodispersible tablets

@ Effervescents

@ Sachets

@ Multi-layer tablets

# As areplacement for lactose

Applications:

¢ EMDEX® is 100 per cent wa-
ter-soluble, it is also perfect for
applications in which a good

rial that absorbs fluids, allow-
ing chewable formulation de-
velopment and manufacture
using liquid APIs.

@ The porous structure of the
sparay-dried EMDEX® parti-
cles enables excellent content
uniformity even for low dose,
micronised APIs.

@ Oily APIs are readily ab-
sorbed by the sponge-like
structure of EMDEX®.

@ Highly suited for veterinary
products, due to its pleasant
taste.

Comparison of powder char-
acteristics of EMDEX® and
spray dried lactose "*":

A comparision of EMDEX® and
spray dried lactose with regard
to their powder characterstics
demonstrated the similarility
of the two materials. Both are
water-soluble,  crystallised
powders with a porous struc-
ture and a spherical particle
shape. The particle shape, in
combination with the high bulk

Parameter EMDEX® Spray-Dried Lactose
Particle Size d50 (um) |190-220 130-160

Bulk Density (g/L) 600-700  |600-700

Tapped Density (g/L) | 700-800 | 700-800

Flodex Index (mm) 4 4

Water Solubility (g/L) [1000 220

Powder Characteristics of EMDEX® and spray dried
lactose.

Compactability

In this study, the effect of different soluble binder on tablet hardness
was evaluated.

2,40 |—m— EMDEX® (Dextrates)

220 Glucose
2,00

—f— Spray-dried lactose
1,80
1,60
1,40

1.20

Tensile Strength [MPa]

_—

s

6 7 & 9 10 11 12 13 14 15 16 17 18 1920 21 20
Compression Force [kN]

Observation: The kind of diluent used had a significant influence
on the hardness of the tablets. While tablet manufactured with
EMDEX® resulted in the highest compactability, those made from
glucose and spray-dried lactose exhibited the lowest compactabil-
ity. Spray drying of EMDEX® as well as the presence of oligosaccha-
rides leads to massive increase in tablet strength.

Flowability

In this study, the flowability of different soluble binders was evalu-
ated.

Bl empexe

l I Spray-dried lactose

Anhydrous lactose

30

Observation: Due to its high bulk density and spherical
particle shape, EMDEX® exhibits excellent flowability. This func-
tional advantage can be utilised in pre-form or for flow enhance-
ment in tableting blends and stickpacks. Angle of repose found to
be a 300.

Angle of Repose []
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density, leads to excellent
powder flow of EMDEX®
and spray-dried lactose.
Furthermore, both excipients
are appropriate for direct com-
pression applications and de-
form mainly by brittle fracture.
Hardness vs flowability:

In this study, the effect on hard-
ness and flowability was evalu-
ated.

35
30

Flowability [g/sec]

0 10 20 30 40 50

Observation: The flowability
of DC-grade micro-crystalline
cellulose (VIVAPUR® 102) can
be further improved by
adding increasing amounts of
EMDEX®

EMDEX® is a promising
substitute for spray dried lac-

tose as it has similar powder
and tableting properties.
Spray-dried lactose is widely
used as filler and binder in the
pharma industry, but many
adults are not able to digest
lactose. Lactose is absorbed
from the gastrointestinal tract
once it is hydrolyzed by the
enzyme “lactase” into glucose
and galactose. Hence, children

— Hardness , 300
40 — Flowability

z
200 @
I
=
=
-
==
]
2100 5§
=
50
0
80 70 80 90 100 9, EMDEX®
40 30 20 w0 o % MCC

deficient in “lactase,” are un-
able to absorb lactose (due to
congenital defect or lack of
the enzyme) and develop flatu-
lence, diarrhoea, gastroin-
testinal bloating following in-
gestion of milk due to the
build-up of lactic acid, hydro-

gen and carbon dioxide. Lac-
tose intolerance in infants and
children can lead to prolonged
episodes of bloating, diar-
rhoea, dehydration and meta-
bolic acidosis. Therefore, it is
indispensable to provide al-
ternatives to lactose-contain-
ing drugs in order to make
them suitable for lactose-in-
tolerant patients"?.

Conclusion:

¢ EMDEX® is a water -solu-
ble filler binder with brittle
fracture as the main binding
mechansim.

¢ EMDEX® and spray dried
lactose show great similarity
in terms of particle morphol-
ogy, bulk density and flowabil-
ity. EMDEX® was, therefore,
ideally suited as a substitute
for spray dried lactose in or-
der to make them suitable for
lactose-intolerant people.

¢ EMDEX?® is well-suited for
chewable tablets, effervescent
tablets, oro-dispersible
tablets, multi-layer tablets
and sachet kind of formula-
tion.
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