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INTERVIEW

Shashidhar KL, CEO, Pivot Path explains to Viveka Roychowdhury Pivot Path’s evolution
from Strides Pharma’s GCC into an independent pharma tech company, bagging INR 100
crore in PE investments, and how speaking the pharma language puts them in a sweet spot to
address both regulatory and competitive pressures through efficiency. Excerpts from a free
flowing discussion

Pivot Path emerged from

Strides Pharma's internal

GCC. Are other pharma

companies also following the

same playbook? And if so,

could you name some

examples?

Pivot Path, previously known as

Arcolab, started in 2019 as a

shared services organisation

within the Strides Group. At

that time, Global Capability

Centre (GCC) was not yet the

commonly used nomenclature.

The idea was to create a

common platform for the

group's multiple

pharmaceutical entities, which

operated across APIs,

injectables, oral dosage and

biologics. They all had common

requirements across IT, digital,

clinical, pharmacovigilance,

finance and HR, but were

operating in silos.

This created inefficiencies

in resource allocation and

limited knowledge sharing. For

example, learnings from an

FDA or regulatory audit at one

unit were not necessarily

reaching another unit. So, the

objective was to allocate

resources efficiently, build a

scalable model and facilitate

knowledge sharing.

Many companies today have

internal shared services or

Centres of Excellence (COEs),

but these are largely

centralised functions operating

within the organisation. We

were ahead of the curve in 2019.

A global example is Novo

Nordisk. Its IT function

eventually spun off as Novo

Nordisk IT (NNIT), which now

provides services to companies

well beyond its former parent.

We are taking a similar path,

with a focus on large Indian and

mid-sized pharma companies

globally.

What are the differentiators?

Six years ago, we were a

process- and operations-

centric organisation. We

consolidated services,

negotiated better rates with

partners and vendors, and

standardised processes. Our

philosophy was COSA:

consolidation, optimisation,

standardisation and

automation.

Unlike many multinational

GCCs, we did not have the

benefit of labour arbitrage. We

had the same people,

infrastructure and location

even as we transitioned into a

standalone entity. So, from day

one, we had to demonstrate

value.

In the third year, we realised

that much of our process

improvement was coming

through technology and digital

transformation. We already had

deep pharma expertise, but we

identified a technology gap. In

2022, we acquired a Bangalore-

based technology company and

began building pharma-centric

solutions.

That is our key

differentiator. We combine

pharma domain expertise with

technology. Technology

companies may have solutions,

but often need to first

understand pharma's nuances

and workflows. We already

understand the problem.

Our approach is to use

technology for business

transformation, not the other

way around. We combine

domain knowledge and

technology to offer integrated

solutions.

For mid-sized pharma

companies, digital

transformation does not have

to be overwhelming or highly

capital-intensive. We also

understand the change-

management challenge. Those

are the differentiators we bring

to the table.

How would Pivot Path

approach a mid-sized client?

What is the value

proposition, and what market

trends are driving these

companies to approach you?

Every company is

experimenting with digital or

IT transformation. But mid-

sized pharma companies

typically have significant legacy

manufacturing processes and

systems. Many initiatives

therefore remain at the process

or use-case level. Some POCs

succeed, while others take too

long and lose momentum.

Legacy systems also need

upgrading, whether in

enterprise applications,

infrastructure or processes.

Our proposition is to look at

digital transformation at the

domain level rather than

digitising individual processes.

Take manufacturing, for

example. Instead of digitising

one process, we look at the

entire manufacturing domain,

including manual, offline,

hybrid and already-digitised

processes.

We can help upgrade

infrastructure and networks to

the cloud, digitise

manufacturing processes, use

no-code or low-code platforms

for workflows and build a

nimble data lake to provide

insights for decision-making.

If a company can address all

these requirements through

one platform, that is the value

proposition.

We are now talking to more

than 300 unique customers

across India and parts of

Europe on quality solutions,

manufacturing digital

transformation,

pharmacovigilance and clinical

operations. These are our three

major solution buckets.

The 70-plus pharmaceutical

companies across five

continents are our existing

customer base, largely through

single-line services,

particularly PV services. The

300-plus companies represent

the new opportunity we are

pursuing.

The benchmark for

regulatory compliance is

increasing. Geopolitical

tensions, tariffs, wars and

other crises also affect supply

chains. How is your solution

relevant to these challenges?

The last 18 months have

demonstrated how geopolitical

developments can directly

affect supply chains.

Companies focused on the US

market are also dealing with

constant regulatory and tariff

developments.

At the same time, the

generic market is shrinking and

price erosion has been

happening for several years.

This creates margin pressure

across both mid-sized and large

pharma companies, driving

consolidation.

Regulatory expectations are

also increasing globally,

particularly around

manufacturing operations, data

management, data integrity

and processes. Surprise audits

are common, creating

additional pressure.

Companies therefore face

price pressure while also

needing to invest in compliance

through technology and

solutions.

Our positioning is to

address the compliance and

regulatory requirements. We

help clients assess processes,

upgrade technology and

undertake transformation. Our

solutions can digitise

processes, improve efficiency

and reduce data-integrity

issues. So, we are in a sweet

spot to address both regulatory

and competitive pressures

through efficiency.

Currently, your company

generates about INR 147

How Pivot Path is in a sweet spot to
address pharma’s pressure points 
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crore in revenue. What are

the projected growth targets

for the next few years? What

are the growth drivers?

We are targeting around INR

450-500 crore in the next four

to five years, with the majority

coming from digital

transformation and technology

solutions.

The opportunity is

abundant, and we want to

capture it.

You're looking at a global

scale, not just India.

India is a major market for

us, particularly for our digital

transformation solutions.

Technology is no longer a

differentiator or competitive

advantage. Hundreds of

startups use the same

platforms.

Our differentiator is

domain-led solutions. We want

to offer them to Indian

companies at a competitive rate

so they don't have to depend on

global platforms.

We also want to approach

Europe and the US with the

same rigor. From a revenue

perspective, we see India

contributing around 40 per

cent, Europe 20-25 per cent and

the US around 40 per cent.

We are working on our US

go-to-market strategy. Having

recently become independent

and raised capital, our focus

now is to build the business.

Are you a pharma company

or an IT company?

We are purely a pharma

company, but we are in a unique

position. We acquired a

Bangalore-based deep-tech

firm in 2022, with 100-120

people. Our solutions are

proprietary and IP-owned.

We want to operate in the

space between large platforms

and the needs of mid-sized

pharma. We have designed

lighter solutions for them. For

example, we have our own

validation management

systems (VMS) and document

management systems (DMS)

and can build lighter versions of

the large enterprise quality

platforms using available

technology.

We also work with the

platform that clients are

already running. We help them

integrate, customise and run

their existing ERP, Quality &

Manufacturing environments. 

The other challenge is that

many startups and AI

companies claim to be pharma-

centric, but they don't

necessarily understand the

industry's problems. We have

worked with several startups

and often ended up teaching

them about pharma.

That was one reason we

established our own technology

arm. Instead of spending time

teaching third-party companies

and then seeing them build

solutions around that

knowledge, we decided to build

for pharma ourselves.

The objective is to make

digital transformation less

difficult and less capital-

intensive for mid-sized pharma

companies. Change

management is equally

important. Companies need the

confidence that transformation

does not mean people losing

their jobs or power. It is a

process.

We speak the pharma

language, and that's where our

conversation begins.

What does Ascent Capital's

investment in Pivot Path

signal to pharma companies? 

Ascent Capital has a strong

track record of investing in the

life sciences sector and

understands the challenges

pharma companies face. Their

investment in Pivot Path

reflects a continued belief in the

sector and in the growing need

for solutions that address

industry-specific operational,

regulatory, and transformation

challenges.

For pharma companies, it

serves as a strong validation of

our approach. Ascent's

familiarity with the industry

gives them a clear perspective

on both the challenges and the

solutions required, and their

investment reinforces

confidence in the value we

bring to the market.

viveka.r@expressindia.com

viveka.roy3@gmail.com
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INTERVIEW

Vaibhavi Shah, Co-founder and Director, Invengene, discusses how reliability, regulatory
predictability, data integrity and co-development will shape the next phase of injectable
pharma in an exclusive interview with Neha Aathavale

The injectable pharma

landscape is becoming

increasingly interconnected,

with pharma companies,

CDMOs, device

manufacturers and

technology partners working

more closely than ever before.

What factors are driving this

shift towards ecosystem-

based collaboration, and how

will it reshape competitive

advantage over the next

decade?

A big shift has been taking

place, and three forces are

pushing in the same direction

at once. The first is the nature

of the work itself. Global

companies are no longer

handing partners discrete

tasks to execute at low cost;

they are setting up global

capability centres and co-

development relationships and

asking teams to help solve hard

development problems. When

the work becomes collaborative

rather than transactional, the

boundaries between pharma

company, CDMO, device maker

and technology partner

naturally dissolve.

The second force is scale

that has matured into

credibility. India's contract

research and development

market has roughly doubled in

recent years and is growing at

almost twice the global rate,

while the contract development

and manufacturing sector is on

a path from around USD 22

billion today toward USD 44

billion by the end of the decade. 

The third is intent backed by

capital: the patent cliff on

biologics - over USD 40 billion

of annual revenue losing

exclusivity between now and

2029 - has opened a window in

biosimilars and complex

products, and public policy has

moved to meet it. The

injectable ecosystem is

developing into a network of

partners because of the

growing alignment of science,

demand and policy. 

Over the next decade this

reshapes competitive

advantage in a fundamental

way. Capacity is now widely

available; what remains scarce

is the assurance that a

programme handed over will be

returned on time, to

specification, and able to

withstand a regulator's

scrutiny. So, advantage will

accrue to those who can be

trusted inside an ecosystem -

who bring regulatory

predictability, the integrity of

their quality and data systems,

and depth of scientific talent.

Price was always a borrowed

advantage, because anyone can

be undercut. The ability to be

relied upon as a co-developer is

an advantage no one can take

away.

As injectable therapies

become more complex,

particularly with the growth

of biologics, GLP-1 therapies,

long-acting injectables and

drug-device combinations,

what operational and

organisational capabilities

will companies need to

prioritise to successfully

scale their businesses while

maintaining quality,

operational efficiency and

regulatory compliance?

In complex injectables - the

field in which I have spent most

of my career and which

Invengene works in - the test is

sharper than anywhere else,

because the margin for error is

smaller. A partner is judged on

sterile and aseptic capability, on

its grasp of stability and the

cold chain, and on whether it

can carry a molecule through

technology transfer and scale-

up without the product quietly

changing character. As

therapies grow more complex,

those capabilities move from

being differentiators to being

the price of entry.

But the capabilities that

actually determine whether a

company can scale are

organisational, not just

technical, and there are three.

The first is data integrity as a

culture rather than a checkbox

- records that are complete,

contemporaneous and

traceable, and systems built so

that the honest result is the

only result that can be

recorded. This is why the move

to digital, paperless

laboratories matters; at

Invengene we treated it not as a

technology upgrade but as a

way to remove ambiguity from

the data a partner is asked to

rely on.

The second is institutional

repeatability. Global partners

are wary of organisations that

depend on a handful of brilliant

individuals, because that talent

is mobile and the result is not

reproducible. What earns long-

term programmes is a

professionally governed,

process-led organisation that

can deliver the same outcome

twice. The third is honest

project management - realistic

timelines, early disclosure of

problems, and the discipline to

take a molecule from concept to

a regulatory-ready dossier. A

partner who flags a deviation

early is worth far more than

one who reports only success.

Companies that prioritise these

three will scale complexity;

those that rely on heroics will

not.

As manufacturing

technologies continue to

evolve and therapeutic

pipelines become more

diverse, how should

organisations balance

investments in capacity,

flexibility and advanced

technologies while managing

commercial and regulatory

risk?

The instinct is to compete on

capacity, but capacity is now

the wrong thing to optimise for.

What global companies are

really buying is confidence, not

capacity - and the factors that

actually decide where they

place their programmes are, in

order: regulatory predictability,

the integrity of a partner's

quality and data systems, the

depth of its scientific talent, its

speed to clinic and to filing, and

only then, cost. Investment

should follow that order of

priorities rather than the order

that is easiest to build.

Practically, that means the

teams that win these mandates

compete on the total cost of

getting a compliant, reliable

product to market - not on the

lowest unit price. Flexibility

matters because pipelines are

diversifying toward biologics,

long-acting injectables and

drug-device combinations, so

the ability to reconfigure a line

or a technology-transfer

process for a new modality

protects an organisation

against betting on a single

therapeutic direction.

Advanced technology -

particularly digital, paperless

quality systems - earns its place

not as a showpiece but because

it removes ambiguity from data

and lowers regulatory risk

directly.

On managing risk, the

honest lesson is that

programmes are usually lost at

the compliance and consistency

layer, not the scientific one. So

the disciplined approach is to

invest first in the systems that

make quality reproducible and

regulatory outcomes

predictable, then in flexible

capacity matched to real

pipeline demand, and to resist

the temptation to over-build

capacity ahead of the credibility

to fill it. Predictability - of

quality, of timelines, of

behaviour - is the product an

organisation is actually selling,

and investment should be

weighted toward protecting it.

The injectable pharma

landscape is evolving beyond

the product itself. How are

innovations in drug delivery,

digital health and supply

chain resilience redefining

patient value and competitive

differentiation?

In injectables, access is very

often an engineering problem

disguised as a pricing one, and

this is where the real

opportunity lies. A medicine

that must be held between two

and eight degrees is effectively

The next injectable pharma race will be won on reliability
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unavailable across large parts

of Africa, Asia and Latin

America however cheaply it is

priced, because the cold chain it

depends on simply is not there.

A vial that must be discarded a

few hours after it is opened

imposes a quiet, daily tax of

waste on every intensive-care

unit that uses it. The barrier in

both cases is design - and

design is precisely what science

is built to solve.

Two examples from our own

work at Invengene make the

point. We re-engineered the

formulation of a critical

antifungal so that it is stable at

room temperature rather than

dependent on cold storage,

which means it can now travel

to, and survive in, places the

cold chain never reached. And

by changing the preservative

system in a fast-acting cardiac

injectable, we extended its in-

use stability after the vial is

punctured from twelve hours to

seventy-two, so a single vial

serves longer and far less is

thrown away. The active

molecule is untouched in both

cases; everything around it is

rebuilt. Same efficacy, a

fundamentally wider reach.

Framed properly, this is not

a product story but a public-

health one. Reformulating for

room-temperature stability and

reducing in-use wastage speaks

directly to UN Sustainable

Development Goal 3 - good

health and well-being, and

universal access to safe,

affordable, essential medicines

- and it does so most powerfully

for remote and under-served

countries, the very places

where a broken cold chain or a

wasted vial decides whether a

patient is treated at all. That is

how delivery innovation,

digital-quality systems and

supply-chain resilience redefine

both patient value and

competitive differentiation: not

the most expensive science, but

the most consequential.

As the injectable

pharmaceutical market

continues to evolve, what

strategic choices made today

will determine which

companies emerge as

industry leaders over the

next decade?

The strategic choice that

matters most is deciding what

you are actually selling. The

world does not, in the end, need

its medicines made a little

cheaper. It needs partners who

can make difficult medicines

reach difficult places and keep

working when they arrive.

Companies that choose to

compete on that higher

standard - designing access

into the molecule and being

trusted while doing it - will lead.

Those that stay in the generics

playbook of lowest unit price

will keep winning a race that

anyone can undercut.

The second choice is to

treat reliability as something

built in the laboratory and the

quality system, not asserted in

a pitch. If programmes are lost,

they are usually lost at the

compliance and consistency

layer. The biggest single source

of hesitation remains quality

and data-integrity findings,

and the damage is never

confined to the firm that is

cited - a handful of weak actors

colours how the whole

ecosystem is perceived. The

leaders will be those who fix

this at the level of governance

and culture, and who manage

talent volatility so that

continuity over a multi-year

programme can be taken for

granted, because continuity is

precisely what co-development

demands.

The third choice is

continuity itself. Every

ecosystem that has successfully

attracted long-term R&D -

Boston, Singapore, South

Korea, Ireland - did the same

unglamorous thing: it made

long, consistent bets and stayed

with them across political and

economic cycles. The building

blocks already exist. What

determines leadership is

execution velocity and

consistency: protecting

intellectual property visibly,

keeping regulatory timelines

predictable, and resisting the

urge to change direction every

few years. Affordability earned

India the trust of the world as

its pharmacy. Re-engineered

science and unwavering

reliability, sustained patiently

over a decade, will earn

something far rarer - a seat at

the table where the world's

medicines are imagined, not

merely manufactured.

neha.aathavale@expressindia.com

nehaaathavale75@gmail.com 
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INTERVIEW

Hari Kiran Chereddi,Founder,Managing Director and Chief Executive Officer,and Sowjanya Varma,
Chief Information Officer,HRVPharma,speak to Kalyani Sharma about using AI to strengthen
pharmaceutical decision-making,predictive compliance and operational intelligence 

The pharmaceutical

industry has invested

heavily in digitisation over

the past few years. What

gaps in existing digital

systems prompted the

development of an

operating system focused

on decision-making rather

than workflow automation?

Most people in this industry

looked at the same landscape

and saw a digitisation

problem. I saw a different

problem entirely. The

industry did not lack

systems. It lacked reasoning.

Every major digital

investment in pharma over

the past decade was built to

answer one question: what

happened? ERP, LIMS, CRM,

extraordinary at recording.

Built to tell you what

occurred after it occurred.

Nobody built something

that answers a different

question: what should we do

next and why?

That gap between

recording and reasoning is

what we saw. And that is

what RIKO™ was built to

close. Not because we

wanted to build technology.

Because we needed it to run

the business. 

RIKO is introduced as an

AI-native pharmaceutical

operating system built on

operational intelligence.

How do you validate the

reliability and consistency

of its recommendations in

regulated environments

where human

accountability remains

critical?

We designed RIKO around

one principle from day one, it

recommends, humans

decide.

Every output RIKO

produces shows its work. Not

just what it recommends but

why, with the specific data

points and their weights

visible to the person making

the decision. That person can

agree, override, or challenge

it. Every override is logged.

Every reason is captured.

That audit trail is not a

compliance afterthought. It

is the point. Over time the

pattern of where humans

override RIKO tells us

exactly where the model

needs to improve. The

human judgment does not

just check RIKO, it trains

RIKO.

On validation - we apply

the same standard we apply

to any analytical method in a

GMP environment. You

retrospectively test the

system against historical

outcomes. You document the

accuracy. You set thresholds.

You review it periodically.

The industry has been doing

this for computerised

systems for decades under

GAMP principles. An AI

recommendation engine is

not fundamentally different.

It requires evidence that it

does what it claims to do,

consistently, within defined

parameters. We treat that as

a design requirement, not a

burden.

With regulators placing

greater emphasis on data

integrity, quality risk

management and supply

chain resilience, how do

you see AI-driven decision

support changing

compliance practices

across the pharmaceutical

industry over the next five

years?

The shift that is coming is

from reactive compliance to

predictive compliance. And

that is significant.

Today compliance in

pharma is almost entirely

retrospective. An inspection

finds something that went

wrong months ago. A

warning letter documents a

pattern that existed for

years. A CAPA closes a

deviation that already

happened. The entire quality

management architecture is

built around responding to

events after they occur.

What changes when you

have continuous intelligence

when a system is monitoring

your supplier's GMP

certificate, inspection

history, deviation patterns

and regulatory alerts in real

time is that you stop being

surprised. You see the

warning letter pattern before

the warning letter arrives.

You see the GMP risk before

the audit.

Over five years I think

three specific things happen.

Regulators begin recognising

continuous monitoring as a

quality indicator in its own

right. A company that can

demonstrate real-time

supply chain surveillance will

be treated differently in an

inspection than one relying

on periodic audits. Second,

data standards will emerge

that allow intelligence to flow

across company boundaries

without compromising

confidentiality. Third and

this is what most people are

not thinking about yet, the

definition of a qualified

supplier will start to include

the supplier's data

connectivity. Can they give

you what you need to monitor

them continuously? If not,

they are a higher-risk

supplier by definition.

The companies investing

in this infrastructure now

will not just be better

positioned. They will have set

the standard everyone else

has to catch up to.

Many pharmaceutical

companies struggle with

fragmented data across

manufacturing, quality,

regulatory and commercial

functions. What are the

biggest barriers to creating

an integrated decision-

making framework, and

how can companies

overcome them?

I will tell you what it is not. It

is not the technology. The

technology to integrate these

systems has existed for

years. The barriers are

entirely human.

The first is data

ownership politics. In most

pharmaceutical

organisations quality owns

quality data, commercial

owns commercial data,

regulatory owns regulatory

data. Each function treats its

data as institutional

territory. An integrated

decision framework requires

that data to cross those

boundaries. That is a culture

and governance problem, and

it can only be solved from the

top. If the CEO does not

personally own the

integration agenda it does

not happen.

The second is what I call

the single version of truth

problem. When three

different teams maintain

three slightly different

versions of the same product

portfolio, different molecule

names, different supplier

codes, different filing

statuses, no AI system can

reason coherently across

them. You have to fix the data

before you can build the

intelligence. That work is

unglamorous and nobody

wants to fund it, but it is the

prerequisite for everything

else.

The third is specific to

regulated industries. People

in pharma are conditioned to

be conservative about

change. An AI system

influencing a compliance

decision feels riskier than a

spreadsheet doing the same

thing, even when the AI is

Why pharma needs smarter decision-making,
not just more digital systems 

Hari Kiran Chereddi Sowjanya Varma
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more accurate. You overcome

that by starting with low-

stakes, high-frequency

decisions where people can

build trust in the system

before applying it to anything

consequential. Trust is

earned incrementally. You

cannot shortcut it.

The platform claims to

predict quality and

compliance risks, including

nitrosamine-related

concerns, at an early stage.

How should the industry

balance predictive

technologies with

established regulatory and

quality assurance

processes to ensure

confidence in such

systems?

Predictive tools should

trigger the regulatory

process, not replace it. That

distinction matters

enormously and the industry

needs to hold it firmly.

ICH M7 does not change

because RIKO exists. What

changes is when the risk is

caught. Before the route is

selected, not after the batch

is manufactured. The

regulatory process stays

intact. It simply starts

earlier.

The confidence question

is straightforward. A model

whose outputs are reviewed

by a qualified person before

any action is taken is a

defensible tool in a regulated

environment. What is not

defensible is using predictive

confidence to skip steps that

exist for good reason. Low

probability in a model is not

the same as tested and

confirmed. That line does not

move.

As AI becomes more deeply

embedded in

pharmaceutical

operations, what

governance frameworks

including transparency,

validation, cybersecurity

and data ownership do you

believe will be essential for

wider industry adoption?

Four things. And I will be

direct about why each one

matters.

Transparency first. Every

AI output in a regulated

context needs a visible

reasoning trail: not a black

box recommendation, but a

documented chain from

input to output with sources

and weights visible. If

someone asks why a decision

was made, the answer cannot

be the AI said so. It has to be

the AI said so based on these

specific inputs, reviewed and

approved by this person, on

this date. Design for that

from day one.

Validation second. The

GAMP principles the

industry already uses for

computerised system

validation apply here.

Validation rigor should

match the risk of the decision

being influenced. A

screening tool that identifies

molecules for commercial

consideration needs different

validation than a system

influencing batch release.

Proportionate, documented,

periodically reviewed.

Cybersecurity third and

this one is underestimated.

Supply chain intelligence,

regulatory filing data,

commercial pricing: this data

is valuable and it is

increasingly targeted. The

security architecture needs

to match the commercial

value of what the system

knows.

Data ownership fourth

and this will be the most

contested question in the

industry over the next five

years. The industry needs to

establish those principles

now before the systems are

sophisticated enough that

the answer has large

commercial consequences.

Write the rules before

anyone has broken them.

The principle underneath

all four is simple. Governance

is not there to restrict what

AI can do. It is there to make

what AI does trustworthy

enough that the industry can

rely on it. Restriction

without trustworthiness is

bureaucracy.

Trustworthiness without

governance is recklessness.

You need both.

Kalyani.sharma@expressindia.com

journokalyani@gmail.com
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Jeevan Kasara,Chairman of the Board,STERIS Healthcare,believes India’s next pharma growth
story will be built on trust, innovation and value,not cost alone.He discusses the China+1 opportunity,
the shift towards complex therapies and CDMOs,and how India can grow to become a global hub for
pharma innovation,in an exclusive interaction with Lakshmipriya Nair

What will fuel the next round

of growth, and how can

companies stay ahead in 

this race?

The combination of cost

competitiveness and scale has

brought India into the fold of

the global pharma industry, but

what keeps us here now is our

ability to be consistent in

maintaining the quality of our

drugs and our maturity in

handling regulations and

developing products further up

the value chain. It is not the

companies that are trying to

compete through cost alone

that will succeed, but those who

invest in their research

capability and sophisticated

manufacturing processes.

Reshaping the approach to

growth in light of diversifying

supply chains and heightened

regulatory expectations?

The 'China +1' discussion is

essentially a discussion about

trust. Buyers around the world

don’t just want another supply

source, they want a reliable one.

It's time for Indian pharma to

view compliance as an

investment and not an

obligation. Companies that take

the proactive approach to

incorporate quality by design,

upgrade facilities at an early

stage, and stay ahead of

changing international

regulatory requirements will

turn their diversification into

sustained relationships rather

than sporadic purchases. It's

also time for the sector to

increase backward integration,

given its reliance on external

sourcing of critical raw

materials.

Which of the opportunities –

complex generics, specialty,

biologics, peptides or CDMO –

has the greatest potential for

value creation?

All of them have their own

importance, but complex

generics and CDMO offer the

best opportunity for value

creation for the Indian

pharmaceutical industry

because in both cases our

strengths can be used. We are

familiar with the regulatory

requirements and large scale

production, so we can use that

for complex generics. CDMO is

equally important as Indian

companies can collaborate at

an advanced stage in the

pipeline without taking full

responsibility of development.

Biologics and specialty

products will take more time

because of the investment and

scientific expertise required.

What has to happen for India

to become more than the

'pharmacy of the world'?

The key shift is not just a

function of infrastructure but

also a mind-set one. The Indian

pharma sector has shown its

ability to manufacture

consistently on a large scale.

But now it must show its ability

to innovate. This will require

sustained investment in

research and development, as

well as a policy environment

that recognises the risks

associated with innovation over

the more easily recognised

manufacturing efficiencies.

Intellectual property security,

expedited regulatory approval

of new molecules, and

availability of research funding

are the ingredients needed. But

it will also require that Indian

firms get used to slower

development processes and

less certainty in their early

stages.

Looking at STERIS

Healthcare, where do you see

the biggest opportunities for

growth?

Our most promising growth

vectors are super specialty

therapies in oncology,

cardiology and nephrology,

paired up with our recently

expanded production capacity .

We’re going full steam on

digitising the supply chain so

patient access gets better

across tier 2 and tier 3 cities,

not just the usual metros. Also,

the planned IPO plus greenfield

expansion in South India puts

us in a strong spot to grab both

domestic demand and some

export upside. STERIS is,

honestly, uniquely poised to

lead in complex, high margin

formulations that hit critical

healthcare gaps.

As global pharma companies

look for partners that can

offer quality, reliability and

supply-chain resilience, how

is STERIS positioning itself

to become a more strategic

partner to them?

Because quality is part of

everything we do – right from

where the raw material begins

right up to where the finished

product stops. With zero-defect

at our ISO-certified & WHO-

GMP manufacturing sites, and

nimble logistics that neither

falter, nor stall. With regulatory

intelligence that aligns

seamlessly.

The clear communication

and bespoke development

support we offer for sensitive

and complex molecules are just

part of the equation.

It is this dependable end-to-

end ownership that makes

STERIS feel like the vital

partner of choice for world

leaders seeking enduring global

partnerships.

How important is India to

STERIS’ global growth

plans? Could India become

more than a manufacturing

base and emerge as a larger

global capability hub for the

company?

India is not just the hub of our

global ambition but rather the

hub of our R&D strength,

process innovation and

regulatory excellence. With an

investment of Rs 50 crore in

our expansion and the world-

class talent that supports us,

we will be creating biosimilars

and novel drug delivery

systems for our regulated

markets. The increase in our IP

portfolio and robust, audit

ready facilities is already

transforming India into a

strategic capability hub that

will drive innovation globally

for STERIS.

From a boardroom

perspective, what is the one

big strategic decision Indian

pharma leaders need to make

today to build sustainable

growth over the next five to

ten years?

To India's pharma leaders, my

honest advice is: be prepared to

do a paradigm shift from

volume competition to

innovation led value creation.

By focusing on differentiated

R&D, complex therapies and a

strong regulatory science,

Indian companies will stand on

the threshold of infinite

possibilities globally. Rather

than dilution in resources

everywhere, deploy capital on

patent-protected high value-

driven and needs-filling

portfolio. With such a

transition, India will command

leadership globally.

lakshmipriya.nair@expressindia.com 

laxmipriyanair@gmail.com 

India is the hub of our R&D strength, process
innovation and regulatory excellence
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Global pharma is diversifying
its manufacturing base. Can
India move beyond cost
advantage to win strategic
CDMO partnerships on quality,
technology, speed and scale?

By Lakshmipriya Nair
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F
or years, China+1 has

been the big story in 

India's CDMO opportu-

nity. Now, it is no longer

enough. The shift away from

China is well underway as

global pharma seeks to lessen

their exposure to geopolitics,

and this clearly benefitted 

India.

A BCG-IPSO's report titled,

Unleashing the Tiger: Indian

CRDMO Sector 2025 estimates

that “India's CRDMO industry

could grow from around $3–3.5

billion in 2024 to $22–25 billion

by 2035."

The same report also 

identifies $10-15 billion of 

potential value from global 

supply-chain realignment,

along with opportunities in new

modalities and India's emerg-

ing innovation ecosystem. Its

customer research, a survey of

more than 200 CRDMO cus-

tomers, estimates that around

$5 billion of demand could

move to India, while another

$9-10 billion represents unmet

demand that India could poten-

tially capture.

The opportunity is signifi-

cant. But some of the business

coming to India today is still

risk management, not convic-

tion. Being the alternative is

not the same as being the 

partner of choice.

The harder question is

whether India can turn this 

initial advantage into some-

thing more durable such as

long-term relationships with

global pharma, a deeper posi-

tion inside development

pipelines and a place among

the world's preferred CDMO

destinations.

As competition intensifies,

India will have to earn that posi-

tion on its own merits.

Beyond China+1
The industry is increasingly

questioning whether China+1

can become the foundation of

India's long-term CDMO strat-

egy. Dr Chirag Adatia, Partner-

Health & Life Sciences and Pri-

vate Capital Practices, Oliver

Wyman, thinks India should

stop measuring its CDMO op-

portunity in terms of business

that could move out of China.

"China+1 is a door-opener, not

a moat," Dr Adatia asserts.

Saurabh Agarwal, Director

and CEO, HAB Pharmaceuti-

cals and Research, is direct,

"China's CDMO market is

roughly double India's and built

for volume; India's opportunity,

sharpened by BIOSECURE-

driven derisking away from

Chinese suppliers, is in com-

plexity and trust — hard-to-for-

mulate molecules, drug-device

combinations, regulatory trans-

parency — where scale matters

less than judgment. India 

competing on China's terms is

a losing game; competing on a

different axis is not."

Hari Kiran Chereddi,

Founder, MD & CEO, HRV

Pharma, arrives at the same

conclusion from a different

route, "China achieved its 

position through vertically 

integrated, large-volume chem-

ical manufacturing on a scale

that India won't be able to

match in the short term, so if

India wants to enter that arena

it has to compete against China

on her cost structure while also

facing China's advantage in 

infrastructure. India's more

sustainable approach is to 

compete along a different line:

by building regulatory trust,

through partnership models

based on intellectual property,

and by offering flexibility when it

comes to complex, low-volume,

high-value molecules, since

global sponsors are looking for

a partner who naturally under-

stands FDA and EU-GMP 

requirements rather than one

who is simply focused on 

volume. Global innovators do

not intend to substitute one 

single-source dependency with

another; instead, they are seek-

ing a credible alternative

source, either a second or third

one with genuinely different

risk profiles. That is the oppor-

tunity, and it is not about scale."

Aniel Khubchandani, CEO -

Development & Manufacturing

Solutions, Aragen, frames the

opportunity differently. He says,

"India does not need 

to replicate China's CDMO

model; it needs to build a differ-

entiated proposition of its own.

China has developed significant

For an Indian CDMO, having resilient,
global supply networks is a must.
Building globally integrated asset 
platforms with localised hubs that offer
the 'best of both worlds' in terms of
Eastern and Western advantages can
assure the compressed timelines that
clients value most 

Peter DeYoung
CEO, Piramal Global Pharma

Cost will remain an advantage for India,
but it cannot be the only reason cus-
tomers choose us. The more sustainable
proposition is to combine cost 
competitiveness with scientific depth,
quality, and reliable execution 

Tuneer Ghosh
President - CMC, Sai Life Sciences

It won't be one modality that defines the
next phase - it'll be whichever Indian
players can move fastest from 'can we
make this' to 'can we make this at GMP
scale, reliably, for a global regulator.'
That execution question matters as
much as the science

Suresh Subramanian
National Lifesciences Leader, EY Parthenon India

The Indian CDMOs who are selected
first, rather than being chosen as a
backup, will be the ones who stop 
merely selling capacity and begin 
selling certainty

Hari Kiran Chereddi
Founder, MD & CEO, HRV Pharma
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scale, infrastructure and deep

manufacturing ecosystems

over many years. India's oppor-

tunity lies in combining its es-

tablished strengths in chem-

istry, scientific talent 

and cost competitiveness with

stronger capabilities in inte-

grated drug development, bio-

logics, advanced modalities and

high-quality manufacturing."

Tuneer Ghosh, President -

CMC at Sai Life Sciences, also

shares similar views and looks

at the same idea in operational

terms. He says "China+1 is an

important catalyst. Customers

are looking to diversify their

supply chains because of

geopolitical uncertainty, intel-

lectual property considera-

tions, and the need for greater

resilience. But this is not sim-

ply about moving work from

China to another location. Cus-

tomers are also looking for

partners who can take on more

complex programs."

That shift is not just geo-

graphical. It is also about the

kind of work India is expected

to handle.

Chereddi puts the test more

bluntly. He says, "The reason

India has made it to the short-

list is scale, talent, and cost, but

it won't end up at the top of the

list. Global innovators are not

only moving away from China's

low costs but also from concen-

tration risk that is, relying on a

single geographical location for

critical APIs and intermedi-

ates. India's advantage is struc-

tural, not merely competitive.

Yet having the capacity does

not guarantee reliability, and it

is reliability that determines a

CDMO's decision. The straight-

forward answer is that India

has deserved a place at the

table. Whether or not it wins

the contract will depend on

what happens in the future,

specifically on the consistency

of its quality systems, the speed

of technology transfer, and the

predictability of supply, not on

cost advantages."

Khubchandani outlines how

the role of a CDMO has

evolved. "Indian CDMOs are al-

ready moving beyond a model

defined primarily by cost and

manufacturing scale. The next

phase of the industry will be de-

fined by how effectively CD-

MOs can contribute across the

drug development journey,

from early discovery and

process development to scale-

up, regulatory support and

commercial manufacturing.

Global innovators increasingly

need partners who can under-

stand the science behind a pro-

gramme, anticipate challenges

and help teams make better de-

cisions earlier," he points out. 

However, he doesn't present

the transition as automatic and

points out that it "requires de-

liberate capability investment,

business model evolution, and

willingness to own risk along-

side clients - things most Indian

CDMOs have historically

avoided."

That is where the definition

of a CDMO partnership starts

to change.

Peter DeYoung, CEO, Pira-

mal Global Pharma, says devel-

opment partnership requires a

different level of engagement

with the client.

He explains, "Generally

speaking, acting as a develop-

ment partner requires proactive

regulatory (CMC) strategy, sci-

entific and operational problem-

solving expertise, and a commit-

ment to project management.

Taking a consultative approach

to the clients’ programs helps 

innovators optimise molecules

long before they hit clinical 

manufacturing."

He adds, "Evolving from a

transactional manufacturing

model to a true development

partnership requires owning

the science from early-stage

discovery and route scouting

through to commercialisation.

Piramal Pharma Solutions was

built with this concept in mind;

our cross-functional scientific

expertise integrates discovery,

development and manufactur-

ing. To eliminate vendor hand-

offs, this model requires inte-

grated process development,

advanced analytical services,

and multi-site tech transfer –

all supported by a deep com-

mitment to quality and patient

centricity that spans every

function."

Ghosh sees that evolution

already underway in the kind of

work now coming to India. He

outlines, "Historically, much of

the work coming to India was

discovery- and early-phase-ori-

ented, while late-phase and

manufacturing work was more

tactical. Over the last few

years, however, we have seen

customers increasingly look to

outsource late-phase develop-

ment and manufacturing work

to India. This is an area where

we believe Sai Life Sciences is

well prepared to take on that

challenge."

He predicts, "If we can do

that, China+1 can help India

evolve from an alternative sup-

plier into a more strategic part-

ner for global pharma."

Where the money moves 
The opportunity is also chang-

ing at the molecule level.

Dr Adatia breaks it down by

segment, "Small molecules will

continue to anchor the CDMO

value pool — 75%+ of it. Beyond

that, the highest-value ground is

peptides, ADCs, oligonu-

cleotides and HP-APIs, along

with enabling platforms like flow

chemistry, biocatalysis and con-

tinuous manufacturing. GLP-1

manufacturing alone could be a

$20–25 billion opportunity by

2030, with roughly $5–6 billion

genuinely addressable by CD-

MOs, that's a category India can-

not afford to sit out. Biologics is

attractive but capital-hungry,

and India is still sub-scale there.

Peptides, oligonucleotides and

ADCs are where India's syn-

thetic chemistry heritage trans-

fers most directly, and that's

where I'd expect the fastest

Developed with India' is a far more 
valuable proposition than 'made in India'
and it's within reach

Dr Chirag Adatia
Partner-Health & Life Sciences and Private Capital Practices,
Oliver Wyman

India's opportunity, sharpened by
BIOSECURE-driven derisking away from
Chinese suppliers, is in complexity and
trust — hard-to-formulate molecules,
drug-device combinations, regulatory
transparency — where scale matters
less than judgment

Saurabh Agarwal
Director and CEO, HAB Pharmaceuticals and Research

Global innovators increasingly need
partners who can understand the 
science behind a programme, anticipate
challenges and help teams make better
decisions earlier 

Aniel Khubchandani
CEO - Development & Manufacturing Solutions,
Aragen
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gains," he predicts.

Suresh Subramanian, Na-

tional Lifesciences Leader, EY

Parthenon India, arrives at a

similar shortlist but, in his

opinion, "It won't be one

modality that defines the next

phase - it'll be whichever Indian

players can move fastest from

'can we make this' to 'can we

make this at GMP scale, reli-

ably, for a global regulator.'

That execution question mat-

ters as much as the science."

Ghosh also states, "Biolog-

ics will continue to be impor-

tant, while peptides, ADCs,

oligonucleotides, and other

new modalities are creating

new opportunities. And when

we talk about peptides, it is im-

portant not to think only about

GLP-1s. There are a lot of pep-

tides outside of the realm of

GLP-1s and hence a very inter-

esting opportunity for us."

He believes that what ties

these modalities together isn't

the molecule but the capabili-

ties required to develop and

manufacture. Citing ADCs as

an example, he says, “Support-

ing an ADC program requires

capabilities around payloads,

linkers, conjugation, and ana-

lytical characterisation, as well

as the ability to manufacture

the product. Similarly, peptides

and oligonucleotides require

specialised chemistry, analyt-

ics, and manufacturing infra-

structure."

He emphasises, “That is why

I think the opportunity is in-

creasingly about bringing capa-

bilities together around the mol-

ecule, rather than building a

business around one modality."

Young also points to com-

plex modalities and bioconju-

gates as important growth ar-

eas.

He states, "It’s fair to say

that historically, India has been

associated with cost as its pri-

mary benefit. But in an indus-

try where patients are the end

customers, cost does not su-

persede quality, safety, and

functionality. As such, the real

focus of partnering with an In-

dian CDMO should be on value.

Value creation must be an-

chored in flawless compliance

records, robust data integrity,

sophisticated technical execu-

tion, and delivery."

He adds, "The next wave of

growth engines in pharma rep-

resents additional opportuni-

ties. For example, complex

modalities and bioconjugates

are a segment where Indian

CDMOs are poised to move the

needle. Piramal has made in-

vestments in capabilities and

talent in Antibody-Drug Conju-

gates (ADCs), highly potent ac-

tive pharmaceutical ingredi-

ents (HPAPIs), and complex

peptides for exactly this pur-

pose. Likewise, investing in spe-

cialized processing technolo-

gies and advanced delivery

technologies such as advanced

spray-drying suites for poorly

soluble molecules and biothera-

peutics aligns with where the

market is heading."

For an Indian CDMO, how-

ever, the opportunity is not only

about what it can make. It is

also about how reliably it can

deliver.

Young says, "For an Indian

CDMO, having resilient, global

supply networks is a must.

Building globally integrated as-

set platforms with localized

hubs that offer the 'best of both

worlds' in terms of Eastern and

Western advantages can as-

sure the compressed timelines

that clients value most."

Dr Adatia concurs, "On

large, complex programmes: a

handful of Indian players can

already run them end to end.

For most of the rest, the con-

straint isn't chemistry — it's

scale: reactor capacity, sterile

fill-finish and programme-man-

agement maturity. That's a

solvable problem, but it takes

capital and discipline, not just

ambition."

The complexity test 
The answer from the industry

is increasingly yes, but the dif-

ferentiator is becoming the

ability to execute those pro-

grammes consistently across

development, manufacturing,

technology transfer and supply.

Young says, "Leading Indian

CDMOs have systematically

dismantled the legacy percep-

tion that they are suited only for

mature, generic APIs or simple

packaging projects. Today’s In-

dian CDMOs feature state-of-

the-art facilities and the ability

to handle complicated projects

across both small and large

molecules. Piramal has focused

its most recent capex commit-

ments with support of these

complex programs in mind, in-

cluding major investments in

the areas of bioconjugates, high

potency APIs, and commercial-

scale fill finish."

This brings the discussion

back to one of India's most im-

portant advantages, the capa-

bilities it already has.

What India already has
The case for India does not rest

on geopolitics alone. It also has

several structural strengths.

Subramanian points out

that India already possesses

several advantages. He lists

them out, “The largest pool of

pharma chemistry talent out-

side the West. One of the high-

est numbers of USFDA-ap-

proved manufacturing sites

outside the United States. Deep

expertise in process chemistry,

scale-up and complex generic

development. A growing

biotech ecosystem and increas-

ing biologics capabilities."

Chereddi also says, "When

it comes to quality, India is al-

ready in competition since the

country possesses more US

FDA-approved manufacturing

sites than any other nation out-

side the US"

Agarwal agrees, "On core

quality systems and USFDA-

approved facility counts, India

already competes credibly."

Khubchandani also concurs,

but distinguishes between the

industry's top layer and its av-

erage. He says, "Tier 1 Indian

CDMOs operate with genuinely

embedded quality systems and

have clean regulatory track

records. Global pharma clients

conducting audits are increas-

ingly aware of this bifurcation."

But that bifurcation may be

one of the industry's key chal-

lenges.

India does not have a capa-

bility problem, but it has a con-

sistency problem across the

ecosystem.

As Dr Adatia also high-

lights, "Capability depth also

remains uneven in biologics,

complex peptides, ADCs, high-

potency manufacturing, sterile

drug product and advanced an-

alytics. India has islands of ex-

cellence today. What it doesn't

yet have is ecosystem-wide

depth, and that's the gap to

close."

Cost is no longer the pitch
That also changes the way In-

dian CDMOs need to sell them-

selves.

Global pharma companies

no longer just want a manufac-

turer that can execute a de-

fined process. Increasingly,

they want a partner that can

help move a molecule through

development, end to end.

Asked whether India can

still win on price, Dr Adatia

says, "Yes, but this requires a

different business model.

Global leaders earn 30%+

EBITDA through technology,

reliability and speed, rather

than labour arbitrage. Cost is

table stakes; it gets you into the

conversation, nothing more. In

our conversations with pharma

CXOs globally, technical capa-

bility, dependability, on-time

delivery and problem-solving

consistently rank above price.

That's because a molecule won

at Phase I can convert into

commercial supply a decade

later, customers are choosing a

long-term partner, not shop-

ping for a quote," he says.

He cautions, "India needs to

retire the '30–50 per cent

cheaper' pitch. If a delayed

drug launch can destroy hun-

dreds of millions of dollars of

value, customers will pay a pre-

mium for speed and certainty

every time."

Ghosh shares similar views

and reiterates, "Cost will re-

main an advantage for India,

but it cannot be the only reason

customers choose us. The

more sustainable proposition is

to combine cost competitive-

ness with scientific depth, qual-

ity, and reliable execution."

He adds, "We are seeing

work move beyond simply

transferring an established

process to India for manufac-

turing. Customers are increas-

ingly bringing development ac-

tivities and earlier-stage work,

which suggests that they are

placing greater confidence in

the scientific capabilities avail-

able here."

Khubchandani captures the

mindset change in a single line

and states, "The firms that sur-

vive and lead will be those that

have moved from execution-

for-hire to genuine scientific

partnership."

The real gaps
The opportunity is clear. The

gaps are becoming clearer too.

Dr Adatia's diagnosis is di-

rect. "India's biggest constraint

today is not manufacturing

competence, it's consistency of

execution. Global customers ex-

pect faster RFQ turnaround,

shorter technology-transfer

timelines, stronger programme

management and near-flawless

delivery. That bar keeps rising,

and India has to rise with it," he

says.

Ghosh makes the same

point from a delivery stand-

point and opines,"I also think

we need to be clear about the

difference between demon-

strating a capability and being

able to deliver it consistently at

scale. Global innovators expect

the same level of quality, relia-

bility and execution whether

the program is being run in In-

dia or anywhere else in the

world."

Chereddi locates the risk

with precision. "Regarding

speed and reliability, however,

the situation is more uneven,

and this unevenness is in fact

the main limiting factor, not a

lack of technical ability. One

warning letter or one missed

delivery deadline can nullify

years of hard-earned reputa-

tion with a global client."

His prescription is opera-

tional, not promotional. He 

advises, "The way to bridge

that gap is not through a mar-

keting effort but by adopting

operational discipline: by mak-

ing audit-ready documentation

a permanent condition rather

than something only done in

anticipation of an inspection,

by ensuring real-time visibility

into a CMO's performance
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rather than relying on reports

at the end of each quarter, and

by treating compliance as a 

design principle rather than as

a mere checkpoint. The Indian

companies that are securing

repeat business from abroad

have made this operational 

discipline a regular part of

their operations rather than

something they only do on an

ad hoc basis."

The talent bottleneck
Underneath the consistency

problem sits a talent problem.

Agarwal names the exact

functions India is short on and

informs, "Talent depth in the

functions that actually decide

whether a global innovator

signs a multi-year contract —

EU-GMP-trained regulatory 

affairs, quality-by-design for-

mulation science, project 

management for tech transfer

— is where India is genuinely

stretched. India adds capacity

faster than it adds qualified

regulatory and quality profes-

sionals, and that gap, not plant

count, is what slows conversion

from enquiry to contract."

He returns to it in market

terms and says, "'Strategic

partner' status is earned deal

by deal, through demonstrated

regulatory judgment during a

tech transfer or an FDA query,

not through capacity an-

nouncements. The industry

has the assets; it hasn't yet

built enough of that decision-

making bench strength across

mid-size players, which is

where most of India's real ca-

pacity actually sits."

Technology remains part of

the same equation. "The honest

gap is technology adoption in

mid-market plants — QMS,

LIMS and MES are still incon-

sistently deployed outside the

top-tier players — and that in-

consistency is what innovators

read as reliability risk. Speed

follows the same pattern: the

best Indian sites move as fast

as anyone; the sector's average

doesn't, because digital matu-

rity and regulatory bench

strength aren't evenly spread."

Khubchandani's numbers

point to progress and a persist-

ent gap sitting side by side. He

says, "AI-linked skill demand in

Indian CDMO grew 180 per

cent in last two years — the in-

tent and the talent pipeline are

real. Yet continuous manufac-

turing, where Lonza and Pfizer

CentreOne are genuinely

ahead, remains India's clearest

technology gap in small mole-

cules. We are catching up fast."

Chereddi adds, "Capacity

utilisation in Indian API manu-

facturing is around 30 to 40 per

cent, considerably lower than

that in China, which shows 

that the industry has more 

untapped potential than it is

currently bringing to market."

Subramanian identifies

three structural gaps.

The first is regulatory

agility, where "approval time-

lines, import clearances for 

research materials, and multi-

agency regulatory processes

remain less predictable than

competing jurisdictions".

The second is innovation

and risk capital, where "India

remains underinvested in

biotech innovation compared

to the US, Europe and China".

The third is talent in emerg-

ing technologies, where "the 

industry needs significantly

larger pools of talent in biolog-

ics, bioprocess engineering, 

automation, data integrity, AI-

enabled quality systems, and

regulatory science."

From vendor to partner
The shift from manufacturing

vendor to development partner

is perhaps the clearest test of

how far India's CDMO industry

has moved.

“Developed with India' is a

far more valuable proposition

than 'made in India' and it's

within reach,” Dr Adatia says.

"We're already seeing several

Indian players move upstream

into discovery chemistry,

DMPK, process development

and clinical supply, with early-

stage molecule counts up 

several-fold over the past two

to three years," he adds.

Chereddi is clear about

what that transition requires. 

In his opinion, "The move

from being a vendor to being a

partner is not about gaining

new capabilities; it's about 

altering the ownership model.

When a vendor receives a 

specification, they carry out

the specification. A strategic

partner, on the other hand,

shares in the regulatory and

technical risks associated with

getting a molecule to market,

from the DMF filing all the way

through to scale-up. This

means that Indian companies

must make investments up-

stream, in regulatory intellec-

tual property, in process devel-

opment, and in having the

ability to enter a partnership

conversation by owning the fil-

ings and the data, not just the

factory floor space. The compa-

nies that close this gap by de-

veloping real development and

filing capabilities rather than

simply running someone else's

process are the ones who will

be asked back for the next mol-

ecule, not just the current one."

Young's view reinforces that

shift. The development partner

has to be involved much earlier,

own the science and remove

handoffs across the develop-

ment and manufacturing jour-

ney.

That is also where BCG-

IPSO reports recommendation

runs parallel.Move from being

a preferred outsourcing desti-

nation to a genuine innovation

partner, by building differenti-

ated capability rather than

stacking commodity capacity,

building end-to-end platforms

across the value chain, locking

in longer-term relationships in-

stead of leaning on spot busi-

ness, treating inspection readi-

ness as a daily discipline, and

building supply-chain re-

silience by localising critical

starting materials.

The opportunity, then, is no

longer simply about attracting

work to India. It is about retain-

ing that work through deeper

relationships.

Execution, not potential
Dr Adatia gives that ambition a

number and a deadline. He

says, "My view is that the am-

bition should be explicit, not

implicit: become a top-three

global CRDMO geography, and

move toward 10–12 per cent of

global outsourced work within

the next decade. That will take

sustained investment in talent,

specialist suppliers, world-

class quality systems and

stronger customer-facing

teams. The opportunity is real.

Whether India captures it is

now a question of execution,

not potential."

Ghosh frames the same am-

bition in terms of complexity.

He states, "I think India should

aspire to be one of the world's

leading CRDMO hubs, but I

would measure that ambition

by the complexity and value of

the work we are able to under-

take, rather than simply by the

size of the industry."

Capturing the larger oppor-

tunity, he explains,  “The real

ambition should be to build an

industry that is globally com-

petitive on science, technology,

quality, and execution, while re-

taining the cost advantage that

India has today. If we can make

that transition, India can move

from being an important out-

sourcing destination to becom-

ing a strategic development

and manufacturing partner for

global pharma."

Agarwal and Chereddi

reach for almost the same con-

clusions. 

Agarwal says "The CDMOs

that get there first won't be the

ones with the most capacity;

they'll be the ones that closed

the talent gap before their com-

petitors noticed it existed."

Chereddi asserts, “The 

Indian CDMOs who are selected

first, rather than being chosen as

a backup, will be the ones who

stop merely selling capacity and

begin selling certainty."

China+1 gave India a strong

push. It also delivered a quiet

warning: diversification cre-

ates options for customers, not

loyalty.

India is no longer just com-

peting with China. It is compet-

ing with every geography try-

ing to become the next trusted

outsourcing destination.

The raw materials for 

success are already on the

table.We have the scale, talent,

cost competitiveness, manufac-

turing experience and a regula-

tory track record that is 

gradually maturing.

What's left is unglamorous

but unavoidable. Do what was

promised, deliver when prom-

ised and get it right, consis-

tently.

India's CDMO opportunity

was helped along by a geopolit-

ical shift. Its future will be 

decided by something far more

basic, whether global pharma

can trust an Indian CDMO with

its molecule for the next ten

years. That's the real test. And

it is how India moves from be-

ing the alternative to becoming

the choice.

lakshmipriya.nair@expressindia.com  

laxmipriyanair@gmail.com 

(With inputs from 

Kalyani Sharma and 

Neha Aathavale)

● $3–3.5 bn — India's CRDMO industry in 2024 
● $22–25 bn — projected size by 2035 
● $10–15 bn — potential value from global supply-chain realignment 
● $5 bn — demand that could move to India 
● $9–10 bn — potential unmet demand India could capture 
● 75%+ — share of CDMO value pool anchored by small molecules 
● $20–25 bn — potential GLP-1 manufacturing opportunity by 2030 
● $5–6 bn — potentially addressable by CDMOs
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MARKET

C
orporate history is re-

plete with examples of

the ‘third generation

curse’, but the Daftary family

seem to be bucking that trend.

Sure, they sold Bharat Serums

& Vaccines (BSV), founded in

1971 by family patriarch Vinod G

Daftary,  to Mankind Pharma in

2024. 

But the family has ambitious

plans for SIRO Clintech, a com-

pany founded in 1996, by the sec-

ond generation, Dr Gautam V

Daftary. The third generation,

Dr Daftary's sons Akshay and

Karan, are firmly in the saddle.

“Divestment of SIRO is not

part of the strategic plan”, says

Founder and Chairman of SIRO

Clintech Dr Daftary. Karan 

Daftary, MD, SIRO Clintech, 

emphasises that “the focus is

much more on growth than on

an exit plan. SIRO Clintech is 

today focused on becoming the

largest and most advanced tech-

nology-enabled CRO in India. ” 

Divestment increased
focus
BSV's divestment to private eq-

uity Advent International in 2019

“was an inflection point for the

family”, reflects Dr Daftary, as it

allowed the family “to focus our

leadership attention on SIRO in a

way that wasn't possible before,

and the past decade has been

the most focused period of

growth in SIRO's history.”

He explains that SIRO's inde-

pendence is deliberate as it 

allows them to invest with a

long-term perspective, some-

thing that is difficult in a private

equity-owned model. “We are

among the very few Indian

CROs to make sustained invest-

ments in R&D, and SIROai is the

result of more than five years of

foundational work. That kind of

commitment is only possible

when you have a long-term 

vision beyond the next business

cycle.”

Daftary concurs, saying “We

remain open to divestment or

strategic options over the longer

term, but right now the priority is

to grow each business, organi-

cally or inorganically, rather

than pursue an exit plan. Across

all businesses, the immediate 

focus is on infusing safe technol-

ogy to reduce manual effort, 

expand the revenue base and

grow the client base and service

portfolio.” 

Agreeing with his father, 

Daftary points out that the 

demerger two years ago was an

important structural change 

because it gave each business

greater focus across its respec-

tive markets, clients and posi-

tioning. “We are now at a point

where we believe the longevity of

companies is highly dependent

on the technology built into

them, as well as on how safely

that technology is implemented.

That has influenced how we

have repositioned the group and

how we approach the business.”

On the other revenue

streams, Daftary says the 

medical writing business has

moved its focus to the UK and

other larger European and US

markets because of the opportu-

nities for standardised service

offerings. SIRO’s staffing busi-

ness is India-centric in terms of

operations, while hiring globally.

The demerger therefore created

focused businesses that can

grow in their own manner.

Making the generational
divide work
As much as the two generations

are in sync on this aspect, 

Dr Daftary admits that “the 

generational difference is real.”

But the family has made this 

difference work, as “differences

resolve through the discipline of

asking each other the harder

version of the question, and

through mutual respect for what

each generation genuinely

brings.”

As Dr Daftary explains, “I

carry the memory of every cycle

SIRO has been through over

three decades. Karan carries the

read on where the industry is

heading next, and the opera-

tional tempo the current market

demands. Neither view is com-

plete on its own. The way it

works in practice is not that one

voice wins. It is that we test each

other. When Karan pushes for

something aggressive on AI or

capability build, the question I

ask in return is whether we have

thought through the downside.

When I am cautious on a market

move, the question Karan asks is

whether the caution reflects the

current market or a market that

has already changed. Both ques-

tions are useful, and neither is

decorative.”

As Daftary puts it,“I would

describe the difference less as

"safe versus aggressive" and

more as “experience versus

youth.” Experienced leaders 

understand not only the oppor-

tunities but also the downstream

consequences of decisions. The

younger generation tends to

have a stronger pulse on how

quickly technology and market

adoption are changing. The 

combination works well: we 

can move quickly while still 

operating in a realistic and safe

manner.”

He emphasises that they are

not trying to build the business

around quick profits, but “to

build a brand and a legacy over

decades. We have seen that

model work within the family

and want to replicate it. In that

sense, the combination of access

to AI and technology, together

with experienced oversight and

guidance around the require-

ments of drug development 

and patient care, is a major 

advantage.”

The past three decades
SIRO has ridden both the crests

and troughs of global and India’s

clinical research sector. 

Looking back over the past

three decades, Dr Daftary

agrees, “The last three decades

of Indian CRO business has not

been a straight line story. Every

five to seven years, the industry

has had to reset, and each of

those resets pushed SIRO to

strengthen a different capability.

That is the discipline of an 

evidence business.”

At each reset, SIRO seems to

have redefined itself, moving to

where the market is.

For instance, as Dr Daftary

points out, “When competition

grew, SIRO moved up the value

chain into strategic services.

Medical writing, biometrics, and

regulatory science were less

commoditised than trial opera-

tions, and quality mattered more

than headcount. The diversifica-

tion from medical writing came

through a deliberate build over

the past decade of what is now

the four-pillar architecture: 

Development clinical trials, 

Post-approval clinical programs,

Real-world evidence, and 

Evidence platforms and intelli-

gence. Medical writing sits 

inside the fourth pillar as one 

capability among several.”

Similarly, “when global

pharma tightened R&D invest-

ment through the 2010s, we

deepened the Indian sponsor

base and the Post-Approval and

RWE offerings, both of which

grew as regulators moved to 

require more local evidence.

And on US client over-depend-

ence, geographic and sponsor 

diversification was a deliberate

multi-year shift. US concentra-

tion was reduced by design, not

by accident, and the Indian

sponsor base has become a 

genuine growth engine over the

past decade.”

Giving his perspective, 

Daftary narrates how as India’s

first CRO in 1996, SIRO was 

involved in building parts of the

Indian CRO ecosystem, includ-

ing work around ethics commit-

tee and site guidelines. Over the

early years, the company devel-

oped large partnerships with

global companies, which made

SIRO Clintech reloaded
As SIRO Clintech completes three decades,founder Dr Gautam V Daftary and son Karan Daftary,
aim to go beyond a traditional CRO’s role,as Lifecycle Evidence Partners throughout the product
lifecycle,reports Viveka Roychowdhury

Founder and Chairman of SIRO Clintech Dr. Gautam V. Daftary with his

two sons, (left) Akshay Daftary, Board Director, SIRO Clinpharm and

Karan Daftary, Managing Director, SIRO Clintech 
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them one of the prominent play-

ers in the Indian clinical 

research market. 

As the clinical trial market in

India reached a peak, SIRO

opened to private equity invest-

ment. 3i Group and Kotak Pri-

vate Equity became part of the

growth story, and a decision was

subsequently made to acquire

Omega, a large European CRO,

in 2008. 

In hindsight, Daftary feels

that that “was the right decision

at the wrong time” as the acquisi-

tion coincided with the reces-

sion, which led to reduced R&D

spending and made the econom-

ics and local operations consid-

erably more difficult. Ultimately,

SIRO wound down those opera-

tions. 

Around 2016–2017, the com-

pany retained the conviction

that clinical research was a busi-

ness they could scale. With the

third generation ready to join the

company, SIRO acquired the

business back.

The group is now 100 per

cent family-owned and com-

pletely debt-free, says Daftary,

with operations funded through

their own cash flows and invest-

ments, “which gives us a lean op-

erating model across the group.”

He reveals that SIRO’s clini-

cal research work today is 

focused primarily on Indian 

patients. The client roster 

comprises large Indian pharma

companies and Indian affiliates

of global companies, as well as

FMCG, medical device and vac-

cine companies. Medical writing

has a global footprint, particu-

larly across Europe, the US,

APAC and the Middle East, 

because it can be delivered as 

a standardised service within

larger development pro-

grammes, reasons Daftary. The

staffing arm is geography-agnos-

tic and works across markets.

Overall, the group remains 

under complete family control.

Revenue wise, across the

group, growth was around 

40 per cent last year and approx-

imately 15–20 per cent the year

before, following some ups and

downs in the earlier period. “The

momentum over the last two to

three years has been strong, and

we are looking to build on it fur-

ther this year. We have also

added around 10–12 new clients

in the six months since January.

The key lesson has been that

systems, people and processes

need to be built first; only then

can the business scale. The last

two years have provided that

launchpad and enabled us to

grow well above industry aver-

ages,” claims Daftary.

All this has positioned SIRO

for the next reset.

From clinical trials to 
clinical evidence
As Dr Daftary puts it, “The shift

from project-based clinical trials

to lifecycle evidence partner-

ships is the single biggest change

in the CRO business model in

the last decade. It reflects a

change in what sponsors actu-

ally need. They need evidence at

every stage of the product lifecy-

cle: before approval, immedi-

ately after approval, and years

into commercialisation.”

While project-based CROs

deliver a trial, Lifecycle Evi-

dence Partners deliver a contin-

uous evidence stream across the

full commercial life of the prod-

uct. According to Dr Daftary,

“SIRO has architected the busi-

ness around this shift. The four

pillars are the operating struc-

ture, not a marketing frame. The

tagline that captures this shift is

clinical trials to clinical evidence,

and it reflects both the direction

the industry is moving in and the

direction SIRO has already

moved to.”

Looking ahead, Dr Daftary

believes that the next chapter is

scaling the model. “The shift 

is not just a business model

change; it also reflects a matur-

ing regulatory environment that

asks for evidence long after ap-

proval, and a maturing scientific

standard that asks for evidence

from the population the drug will

actually treat.”

So, how does a lifecycle 

evidence partnership look like in

practice?

Dr Somesh Bolegave, Head

Biometrics, Regulatory & 

Medical Services, SIRO Clintech

explains with an example, citing

an oral insulin product that had

been approved in the US but

faced challenges around integra-

tion and adoption in India. The

product represented an impor-

tant area of formulation science

because moving insulin away

from injectable delivery has 

long been an important goal in

diabetes care. 

The regulatory challenge in

India was the absence of suffi-

cient local evidence for the prod-

uct. Rather than treating ap-

proval as the end of the process,

the strategy was to develop an

India-specific evidence pathway.

SIRO Clintech partnered with

Cipla to define a route that

would satisfy regulatory require-

ments while also generating con-

fidence in the evidence. SIRO

Clintech conducted the Phase III

trial, which received approval

from the Indian regulator in

2025. The product is now avail-

able in the Indian market. 

However, Dr Bolegave 

emphasises that regulatory 

approval is not the end of the 

evidence journey. Phase III trials

are conducted in selected popula-

tions, so evidence from Phase IV

and post-marketing studies is

important for understanding

performance in a broader, real-

world population. 

He points out that that is the

shift from seeing regulatory ap-

proval as a milestone to building

evidence throughout the prod-

uct lifecycle. “As AI capabilities

expand, patient voice and social

media feedback can also be in-

corporated into the evidence-

generation process, so that deci-

sion-making is informed not only

by developers and companies

but also by patient experience

and needs.”

He cautions that the chal-

lenge is to generate evidence

quickly while ensuring that it re-

mains scientifically robust and

validated, and reasons that this

is where an experienced CRO

can combine its knowledge of

trial conduct and evidence gen-

eration with technology to make

the process more efficient.

Policy support
India’s policy framework and

regulation seems to have finally

caught up with the industry’s

evolution, with long awaited pol-

icy changes closing gaps. 

Both Daftary and Dr Bole-

gave believe that the New Drugs

and Clinical Trial (NDCT) Rules

2019 fundamentally changed the

pace and predictability of clini-

The 5.3 per cent number changes
when we stop pitching cost and start
pitching evidence quality

Dr. Gautam V. Daftary
Founder and Chairman,
SIRO Clintech

Across all businesses, the immediate
focus is on infusing safe technology
to reduce manual effort, expand the
revenue base and grow the client
base and service portfolio. Today, our
focus is much more on growth than
on an exit plan

Karan Daftary
MD,
SIRO Clintech

Evidence from Phase IV and post-
marketing studies is important to
understand performance in a broader,
real-world population. The shift is from
seeing regulatory approval as a 
milestone to building evidence
throughout the product lifecycle

Dr Somesh Bolegave
Head Biometrics, Regulatory & Medical Services,
SIRO Clintech
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cal trial approvals in India. 

The measurable difference

has been in timelines. Approval

cycles that could earlier run six

to nine months now sit within

defined statutory timelines 

that regulators have largely 

honoured. NDCT 2019 delivered

defined timelines, expanded

scope of oversight, and a 

formalised SEC review struc-

ture, creating the foundation for

subsequent reforms.

In their opinion, the 2026

prior intimation pathway is the

clearest recent signal of the di-

rection of travel. It compressed

review timelines from 90 to 45

working days for eligible studies.

They reason that that is a signal

that the regulator is willing to

move fast when the scientific

case is well made and the CRO

track record is established.

Going forward, they both 

believe that the industry would

benefit from faster review time-

lines for standard applications,

clearer guidance on Rule 101

country-waiver criteria for cell

and gene therapies and rare 

diseases, stronger SEC compo-

sition for emerging modalities,

and a risk-based inspection

framework for CROs post-regis-

tration. 

They also point out that 

infrastructure policy support

matters equally: SHAKTI-scale

site expansion beyond the first

thousand, stronger biomarker

testing capacity, patient registry

consolidation across therapeutic

areas, and continued investment

in the digital health infrastruc-

ture that decentralised trials 

depend on.

SIRO has apparently had a

good compliance record. Both

Daftary and Dr Bolegave 

emphasise that the company has

been inspected and audited by

global and national regulatory

agencies, including the US FDA,

European regulators, the WHO,

Indian regulators and Japanese

regulators, with no critical 

observations. 

But quality inspections are

not limited to regulators. 

Daftary and Dr Bolegave point

out that many global pharma

companies operate quality 

systems that are more stringent

than minimum regulatory 

requirements. They stress that

SIRO has been audited more

than 250 times by such global 

organisations, with no critical

observations, which validates

the company’s quality systems

and data integrity.

Thanks to these regulations,

they point out that the landscape

has evolved on four important

fronts. Firstly, mandatory CRO

registration under the NDCT

Amendment 2024 has raised

quality standards. Secondly,

CDASH-aligned workflows are

now standard rather than op-

tional. Thirdly, risk-based qual-

ity management is being for-

malised in the draft GCP

revision. And lastly, AI gover-

nance frameworks are becoming

part of CRO operating models.

Changing sponsor 
perceptions
But India’s clinical research sec-

tor has not made its global mark

as expected. Though India's

CRO market is expected to

reach $ 4,956.7 million by 2033 at

a 9.5 per cent CAGR, India ac-

counted for only 5.3 per cent of

the global pharma CRO market

in 2025. This clearly points to

major issues that still need to be

addressed. 

As Dr Daftary puts it bluntly,

“The 5.3 per cent number

changes when we stop pitching

cost and start pitching evidence

quality.”

Taking this further, both 

Daftary and Dr Bolegave believe

that the credibility of that propo-

sition will ultimately depend on

whether operational delivery

can withstand global regulatory

scrutiny and inspection. 

They point out that global

sponsors are increasingly seek-

ing high-quality evidence: mean-

ingful, publishable, decision-use-

ful insights from every study run

in India. India has structural 

advantages that remain under-

utilised in the current sponsor

narrative, including diverse 

patient population, a disease

burden across therapeutic ar-

eas, rapidly evolving digital

health infrastructure, and 

English-language regulatory 

operations that make audit trails

accessible to global reviewers.

They agree that the larger

challenge lies in changing spon-

sor perception. India continues

to be viewed as primarily a deliv-

ery venue when it should be

recognised as a strategic hub for

evidence generation. Changing

this narrative will require lead-

ership from Indian CROs sup-

ported by an enabling regulatory

environment.

The road ahead
Daftary and Dr Bolegave caution

that on the regulations front,

while the direction is right and

the pace has been steady, what

the industry needs now is sus-

tained momentum, not new

frameworks every year, cautions

the duo.

Similarly, the Biopharma

SHAKTI programme to estab-

lish 1,000-plus clinical trial sites is

a step in the right direction, as

India has been site-constrained

for several years, particularly in

therapeutic areas beyond the

top three or four, and expanding

the site base is therefore a mean-

ingful structural intervention.

But they once again sound a

cautionary note, pointing out

that this expansion should be

matched by quality. Establishing

a thousand new sites will be

meaningful only if investigator

training, ethics committee readi-

ness, and site infrastructure are

matched to that pace, and early

signals suggest the government

recognises this requirement and

is investing in supporting this

ecosystem.

Operationally, they believe

that the impact is likely to show

up first in post-approval clinical

programmes and post market-

ing surveillance studies (PMS

studies), as these are the cate-

gories where India needs

greater site density. Develop-

ment-stage clinical trials are

likely to follow as investigator

and sponsor confidence at the

newer sites increases. 

The duo point out that data

quality was a legitimate concern

in an earlier era, but it is no

longer the barrier it once was.

Today  global sponsors audit the

strength of the underlying quality

management system, not just

the data produced, and Indian

CROs that have invested in 

that system are winning global

trials on the strength of their 

capabilities .

At SIRO, we operate a glob-

ally aligned quality management

system, supported by ISO-certi-

fied diagnostics AI capabilities

at the parent group level, a for-

mal AI governance framework,

and immutable audit trails for

AI-assisted workflows. These

are operational capabilities, em-

bedded in our processes , not

simply claims made on paper.

On AI, the generational bal-

ance steps into the picture once

again. 

“AI has a role across the drug

and evidence lifecycle, but it is

important to separate real capa-

bility from industry hype. Our

approach is to be clear about

what AI can and cannot do,”

states Dr Daftary.

He agrees that today AI is 

effective in drafting scientific

documents under human review,

extracting insights from com-

pleted clinical study reports,

structuring safety and pharma-

covigilance signal detection, and

capturing patient voice from 

digital sources at scale. 

But he also points out that AI

is not credibly ready for 

autonomous clinical decisions,

independent regulatory submis-

sions, or unsupervised medical

writing.

Therefore Dr Daftary be-

lieves that  AI is a system en-

hancement, it is not a substi-

tute for clinical governance.

“Applied appropriately, AI can

materially strengthen informed

consent quality through multi-

language e-consent, data in-

tegrity through real-time query

resolution, and evidence gener-

ation through capturing pa-

tient voice at scale. SIROai is

built as an internal capability

layer, not a SaaS product sold

to sponsors, and that model

matters. AI works when it is

embedded within a robust

quality system, not when it is

bolted on top. Our governance

principle is simple: AI is a

drafting assistant, not a deci-

sion-maker. Every AI-assisted

output goes through manda-

tory human scientific review

before release, every AI inter-

action is logged, and audit trails

are immutable.”

The case for India’s clinical
research sector
Dr Bolegave is of the firm 

opinion that India's clinical 

research industry has matured

significantly and become in-

creasingly science driven. The

overall trend has been positive,

including during COVID-19

when India played a significant

role in the global development

and testing of COVID-related

products and vaccines, sup-

ported by increasingly robust

mechanisms and a maturing 

policy environment. 

He points out that another

major area of focus is diversity

and the need to understand why

products may perform differ-

ently across populations. It is no

longer sufficient to assume that a

product developed and ap-

proved elsewhere will automati-

cally provide all the evidence re-

quired for another population.

Regulators increasingly recog-

nise the importance of generat-

ing appropriate India-specific

evidence while also avoiding un-

necessary duplication where ro-

bust global evidence already ex-

ists. This represents a more

mature regulatory approach.

Regulators are better able to dis-

tinguish between situations

where India-specific trials are

essential and situations where

existing global evidence can be

leveraged, complemented by 

focused local evidence, analyses

Dr Bolegave.

Both generations of the 

Daftary family agree on the

strategy going forward. To 

attract more global trials, they

believe that India must keep 

investing in quality across the

CRO ecosystem, educate spon-

sors that Indian data quality

has evolved, and increase par-

ticipation of Indian organisa-

tions in global multi-country

trials. 

While the systems are largely

in place, they reiterate that the

bigger challenge now is chang-

ing global perception, and that

requires India’s CRO industry to

communicate its capabilities

more effectively. 

Can SIRO Clintech navigate

scaling up with the same qual-

ity? Will regulatory oversight

continue to keep pace with the

deployment of new technologies

like AI in clinical research and

trials? And when will sponsor

perception change to view India

as more than a delivery venue

but a strategic hub for evidence

generation? India’s clinical re-

search sector needs to convert

potential into reality and the

next few years will be crucial 

toward this goal.

viveka.r@expressindia.com

viveka.roy3@gmail.com
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I
nnovation is often meas-

ured through rankings,

patents and startup suc-

cess stories. While these are

important indicators, they cap-

ture only a part of the picture.

A truly innovation-led economy

is built on a continuous pipeline

that connects STEM educa-

tion, scientific research and in-

dustry. When even one part of

that pipeline weakens, the

country's ability to translate

ideas into real-world impact is

constrained.

Going by the numbers, India

appears to be on the cusp of be-

ing considered as an innova-

tion-driven economy. However,

that deserves a closer look.

India produces around 2.6

million STEM graduates each

year1, including around 1.5 mil-

lion engineers2. Over the past

decade, the country has risen

from 66th 3  to 38th 4 rank in

the Global Innovation Index,

while its startups ecosystem

has grown to more than 0.2 mil-

lion DPIIT-recognised start-

ups5. These achievements re-

flect India's growing ambition

to become an innovation-led

economy, but they also invite a

deeper question: are we

strengthening every part of the

innovation pipeline that makes

such progress sustainable?

These are encouraging

signs that India's innovation

ambitions are gathering mo-

mentum. Yet, innovation can-

not be measured solely by out-

puts such as rankings or

startup numbers. The strength

of any innovation ecosystem

lies in its ability to consistently

generate, nurture and translate

scientific knowledge into mean-

ingful economic and societal

outcomes.

But statistics often hide a
more important story.
The real question is not

whether India is producing tal-

ent, but whether it is creating

the conditions for that talent to

become researchers, innova-

tors and problem-solvers. This

is where the country's innova-

tion pipeline begins to narrow.

Of the 1.5 million people who

graduate with a science degree

each year, about half enrol6 in

post-graduate degrees, and

slightly less than half (365,000)

graduate, according to

AISHE6. The funnel narrows

further: 7,400 candidates are

awarded a PhD in sciences

each year6.

What emerges is a 'missing

middle'- the crucial layer of sci-

entific research that connects

education with industrial inno-

vation.

One number presents the

culmination of all the data

shared above: the number of

full-time equivalent (FTE) re-

searchers per million people.

That figure is just 255 in India,

against a global average of

1,1987. This gap is significant

because research capacity ulti-

mately determines how quickly

ideas move from laboratories

into products, technologies and

scalable solutions. Countries

that consistently lead in inno-

vation invest not only in talent,

but also in creating an environ-

ment where researchers can

thrive.

India’s rise to 38th rank in

the Global Innovation Index is

encouraging. India has been

climbing up the list by one rank

over the last three years. Sus-

taining this trajectory will re-

quire translating scientific re-

search into globally

competitive products, tech-

nologies and companies, if the

country is to join the world's

leading innovation economies.

As experts8 have pointed

out, cutting-edge research is

happening so fast that the

country cannot afford to fall too

far behind.  

The government’s ambi-

tions on innovation are clearly

laid out as part of Viksit Bharat

and Atmanirbhar Bharat. In

this year’s Union Budget, fi-

nance minister Nirmala

Sitharaman announced a Re-

search, Development and Inno-

vation (RDI) fund of Rs 1 tril-

lion (Rs 1 lakh crore), of which

Rs 200 billion (or Rs 20,000

crore) will be allocated in this

financial year itself. This in-

cludes a Deep Tech fund and fi-

nancial resources targeted at

advanced materials, robotics

and artificial intelligence (AI).

These policy measures sig-

nal an important shift in how

India views research and inno-

vation, not as isolated scientific

pursuits, but as strategic driv-

ers of economic growth, tech-

nological self-reliance and

global competitiveness. Fund-

ing is undoubtedly essential,

but its real value lies in creat-

ing an ecosystem where re-

searchers, startups, academia

and industry can work together

with shared purpose. 

In 2023, the government es-

tablished the Anusandhan Na-

tional Research Foundation

(ANRF) through an Act of Par-

liament. One of its main objec-

tives was to promote industry-

academia collaboration in

R&D. 

While India's investment in

R&D (0.64% of GDP)9 remains

below that of many innovation-

led economies, an equally im-

portant challenge is broaden-

ing participation beyond

government funding. Innova-

tion ecosystems are strongest

when public investment is com-

plemented by sustained com-

mitment from industry. Indus-

tries are not simply end-users

of research; they are partners

in shaping research priorities,

investing in translational re-

search, accelerating commer-

cialisation and building future-

ready capabilities. 

India must find ways to ad-

dress this 'missing middle', and

that must start with STEM ed-

ucation. Building research ca-

pacity is not simply about in-

creasing the number of PhD

programmes or research insti-

tutions. It is about creating an

environment where curiosity is

encouraged, interdisciplinary

collaboration is valued and

young researchers see long-

term opportunities to pursue

scientific discovery. A strong

innovation ecosystem is built

over decades, through consis-

tent investment in people as

much as infrastructure.

First, teaching and research

must both be strengthened sig-

nificantly on an accelerated ba-

sis, using financing provided

for in the Union Budget and the

ANRF Fund. Resources from

other initiatives and missions

sponsored by the government

can also play a key role in devel-

oping world-class lab infra-

structure, shared scientific fa-

cilities and faster access to

advanced instrumentation. The

will exists, and ways must be

found.

Second, STEM education

and pedagogy must be inte-

grated into skills, built on foun-

dational education, specialised

education, opportunities, and

innovation. Included in all of

this must be ways of translat-

ing research outputs into ap-

plied science and solutions that

meet industrial and technolog-

ical needs.

Third, drawing from the

two steps outlined above, in-

dustry-academia collaboration

must increase significantly. In

healthcare, climate science and

energy, and advanced materi-

als sciences, such collaboration

can begin with institutions of

national importance like the In-

dian Institute of Technology,

the Indian Institute of Science,

and specialised institutions.

These are already primed to do

this; what is needed is rapid ex-

pansion of such activity.

For private sector corporate

strategy, the goal of R&D is to

create new sources of competi-

tive advantage. Nationwide,

companies haven’t been doing

enough; that can change now.

R&D is a layered phenomenon;

addressing the layers can help

us understand how to go about

maximising what companies

and the country at large can get

out of investing in it. India's as-

piration to become an innova-

tion-led economy cannot be

achieved by government or aca-

demia alone. It requires indus-

try to move from being a con-

sumer of innovation to

becoming a co-creator of it.

Sources
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Unclogging India’s innovation pipeline
Srinath Venkatesh, MD, India & South Asia,Thermo Fisher Scientific opines that strengthening
STEM talent, research capacity and industry-academia collaboration will be critical to turning
India’s innovation potential into sustainable global competitiveness
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A
s pharma compa-

nies accelerate

digital transfor-

mation, lab infor-

matics is emerg-

ing as a strategic enabler of

faster R&D, stronger data in-

tegrity, regulatory compliance,

technology transfer and opera-

tional efficiency. Solutions such

as Laboratory Information

Management Systems (LIMS),

Electronic Laboratory Note-

books (ELNs), Chromatography

Data Systems (CDS), Scientific

Data Management Systems

(SDMS) and AI-powered ana-

lytics are helping labs move

from fragmented, paper-based

processes towards connected,

data-driven operations.

The business case for 
connected laboratories 
The growing focus on lab au-

tomation, data integrity, regula-

tory compliance and AI-driven

analytics is translating into

strong market momentum. 

According to Grand View 

Research1, the global lab infor-

matics market was valued at 

approximately $5.9 billion by

2033, representing a CAGR of

4.9 per cent between 2026 and

2033. LIMS accounted for the

largest product segment, while

cloud-based solutions repre-

sented the largest delivery

mode. The life sciences sector

was the largest end-use seg-

ment in 2025.

India is also emerging as an

important growth market.

Grand View Research estimates

that the Indian lab informatics

market will generate $397.3 mil-

lion by 2033, growing at a CAGR

of 7.8 per cent.

These figures reflect a

broader shift in how pharma

companies view lab informatics.

It is no longer simply an IT sys-

tem for managing lab records; it

is increasingly becoming part of

the digital infrastructure sup-

porting R&D, quality, technol-

ogy transfer and manufacturing.

Linking the lab to the
pharma value chain 
One of the most significant

benefits of lab informatics is

the creation of a single, reliable

digital environment for lab

data. Analytical development

laboratories generate vast

amounts of information from

HPLC, GC, spectroscopy, dis-

solution, stability and microbi-

ological testing. Historically,

this information was often dis-

tributed across instruments,

spreadsheets, paper records

and standalone applications.

Integrated informatics plat-

forms can capture, manage

and connect this information,

reducing manual transcrip-

tion, improving traceability

and enabling faster retrieval

and review. Automated work-

flows, electronic records, audit

trails, electronic signatures

and controlled access further

strengthen data integrity and

support regulatory expecta-

tions, including ALCOA+ prin-

ciples.

The benefits extend well be-

yond the lab. Technology

transfer and scale-up are

emerging as important areas

where connected informatics

can deliver significant value.

Transferring a product or

process from R&D to manufac-

turing involves far more than

exchanging documents. It re-

quires the transfer of process

understanding, analytical

knowledge, historical data and

often tacit expertise.

Data silos, inconsistent doc-

umentation, equipment differ-

ences and communication

gaps can create delays, devia-

tions and costly rework. Inte-

grated LIMS, ELN, MES and

document-management envi-

ronments can provide a com-

mon data ecosystem, ensuring

that development, QC, QA,

technology-transfer and man-

ufacturing teams work from

approved and consistent infor-

mation.

The interoperability
challenge 
Despite the benefits, digital

transformation is not without

challenges. Integration with an-

alytical instruments and legacy

systems remains one of the

biggest barriers. pharma labo-

ratories often operate instru-

ments from multiple vendors

with different data formats,

communication protocols and

software versions. Legacy

equipment and applications can

be particularly difficult to con-

nect to modern platforms.

At the same time, regulatory

expectations around data in-

tegrity, cybersecurity, elec-

tronic records and auditability

continue to evolve. Organisa-

tions therefore need to balance

modernisation with the need to

preserve valuable historical

data and maintain validated

systems.

Industry experts point to-

wards a phased approach to

digitalisation, rather than large-

scale replacement pro-

grammes. Standardising data

sources, using open interfaces,

establishing robust governance

and involving lab, quality, IT

and compliance teams from the

beginning can help organisa-

tions manage integration and

validation challenges more ef-

fectively.

The rise of the intelligent
laboratory
The next phase of lab informat-

ics will increasingly be shaped

by AI, automation and ad-

vanced analytics. AI can help

identify trends in stability data,

detect anomalies in analytical

results, support method optimi-

sation and potentially predict

instrument or process failures

before they affect operations.

Automation can reduce 

routine activities such as sam-

ple tracking, data compilation,

result verification and report

generation, allowing scientists

to focus more on scientific in-

terpretation, problem-solving

and innovation. Real-time ana-

lytics can also enable laborato-

ries and manufacturing teams

to move from reactive investi-

gation 

towards predictive decision-

making.

Concepts such as digital

twins, AI-powered lab assis-

tants and real-time data review

are likely to become increas-

ingly relevant as informatics

platforms mature.

However, successful digital

transformation will depend on

more than technology. Legacy

infrastructure, investment con-

straints, cybersecurity, regula-

tory requirements, workforce

skills and resistance to change

can all slow adoption. Organisa-

tions that demonstrate value

through targeted pilots, secure

executive sponsorship, engage

end users, invest in training and

adopt scalable and interopera-

ble platforms will be better posi-

tioned to realise the benefits.

Ultimately, the future-ready

pharma lab will be connected,

intelligent, standardised and in-

creasingly autonomous. The

convergence of lab informatics,

AI, automation and advanced

analytics can create a continu-

ous flow of trusted data from

discovery and development

through quality control, tech-

nology transfer and manufac-

turing.

For pharma companies

seeking faster development

timelines, stronger compliance,

improved quality and greater

operational agility, lab informat-

ics is increasingly becoming not

just a technology investment,

but a foundation for digital

transformation and the lab of

the future.

What the industry is 
seeing on the ground 
The market trends and technol-

ogy shifts point to a lab environ-

ment that is becoming increas-

ingly connected, automated and

data-driven. 

● But how are these changes

playing out on the ground? 

● What are pharma companies

prioritising, where are they en-

countering challenges

● How do industry leaders 

see the next phase of lab 

digitalisation?

To explore these questions,

Express Pharma spoke with 

industry experts and technol-

ogy leaders on how lab infor-

matics is evolving, its growing

impact on analytical develop-

ment and technology transfer,

and the challenges of integrat-

ing legacy systems. They also

share their perspectives on how

AI and automation can help

build more connected, agile and

future-ready laboratories. The

interviews that follow bring to-

gether their views and insights

on this evolving landscape.

What lies ahead
Their perspectives highlight a

common theme - while technol-

ogy is an important enabler, 

successful digital transforma-

tion also depends on data 

governance, interoperability,

regulatory readiness, process

understanding, workforce 

capabilities and change man-

agement.

The opportunity for pharma

companies lies in moving be-

yond isolated technology de-

ployments towards an inte-

grated digital ecosystem in

which instruments, laboratory

systems, manufacturing plat-

forms and enterprise applica-

tions can exchange trusted data

seamlessly. As AI and automa-

tion mature, the value of infor-

matics will increasingly be

measured not only by how ef-

fectively laboratories store and

manage data, but by how

quickly they can convert that

data into actionable scientific

and operational insight.

swati.rana@expressindia.com

swatirana.express@gmail.com

When the lab talks to the plant
Lab informatics is changing how pharma companies transfer knowledge, control quality and
move from development to commercial manufacturing, writes Swati Rana
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Narotam Kumar Juneja, Technical Advisor, Uniserum Lifesciences discusses how lab
informatics is helping organisations create a connected data environment, strengthen
technology transfer and improve consistency across manufacturing sites
How is lab informatics

improving the efficiency and

reliability of technology

transfer across development

and manufacturing sites?

Data management systems

play a crucial role in the

pharma industry where the

stakes are high and the need

for accurate and efficient data

management systems is

paramount. In an industry that

deals with sensitive patient

information, complex clinical

trial data, and stringent

regulatory requirements,

having a robust data

management system is

essential for ensuring

compliance, efficiency, and

ultimately the success of drug

development and patient care.

Lab informatics systems

improve data reliability,

streamline workflows, and

ensure compliance across R&D

and manufacturing by

centralising information and

eliminating manual errors.

These digital tools connect

instruments, tracking systems,

and secure data from early

discovery through

manufacturing. Their positive

impact extends well beyond the

lab bench.

Shorter development life

cycles mean drug candidates

progress more efficiently.

Consistent and accurate data

management strengthens

regulatory submissions and

reduces the risk of delays or

rework. Enhanced

collaboration between R&D

and manufacturing accelerates

technology transfer, which is

critical during scale-up and

commercialisation.

By capturing all data from

connected labs in a centralised

system, lab informatics

significantly improve reliability

and efficiency during

technology transfer. There are

no typing errors, and verified

results can be shared instantly

among cross-functional teams

across all sites, simplifying

reviews and preventing last-

minute issues.

Lab informatics also

eliminate traceability and data-

integrity concerns through

digital audit trails that record

every change made during an

experiment. No information is

captured in paper notebooks;

all data resides securely in one

unified platform.

These benefits extend to

manufacturing as well. Real-

time process monitoring,

automated alerts, and

centralised data control

improve reliability, efficiency,

and process robustness. Early

detection of test failures

prevents batch-release issues

and strengthens overall

regulatory compliance. Data

analytics further enhances this

framework by predicting and

preventing potential issues

before they occur, resulting in a

more reliable and consistent

manufacturing process.

Standardising data formats

and terminology across

systems ensures data quality,

consistency, and

interoperability. Decentralised

and connected data

environments also facilitate

seamless data sharing and

collaboration among

researchers, clinicians,

regulators, and patients—an

essential requirement for

advancing scientific research

and improving patient care.

Overall, data analytics has

had a transformative impact on

pharma manufacturing,

driving greater efficiency,

quality, and safety in the

production of pharma

products.

What are the biggest

challenges in ensuring

seamless knowledge and data

transfer between R&D and

manufacturing, and how can

digital technologies help?

Tech transfer represents a

critical bridge between

development and commercial

manufacturing. The complex

process of transferring

product and process

knowledge between

development teams and

manufacturing sites requires

precision at every stage. It is

far more than a handover of

documents or equipment; it is

the migration of institutional

knowledge, process

understanding, expertise, and

tacit know-how needed to

reliably replicate and scale

manufacturing.

However, data silos,

fragmented documentation,

and variability across sites

often turn this essential step

into a bottleneck that strains

both timelines and budgets.

Typical hurdles include

incomplete documentation,

unrecorded tacit knowledge,

raw-material variability,

regulatory complexities, and

communication gaps between

R&D and plant teams.

Traditionally, R&D teams

handed over a static package of

documents to manufacturing.

These packages often lacked

essential context—historical

insights, minor operational

nuances, and the rationale

behind key decisions. Many

steps were based on unwritten

habits rather than accurately

documented procedures. As a

result, manufacturing teams

faced missing batch records,

incomplete method validations,

unclear cleaning procedures,

and difficulties in analytical

method transfer. This

frequently forced receiving

sites to reverse-engineer

processes, leading to

deviations, investigations,

product delays, and financial

losses from rejected batches.

To move beyond these

limitations, organisations must

migrate from static

documentation to an

integrated, data-driven

approach. A unified digital data

environment transforms

scattered information into

complete, traceable, and audit-

ready records. However, even

with digital systems, the

biggest challenge in tech

transfer remains ensuring

process robustness and

predictability.

Applying Quality by Design

(QbD) principles is key. QbD

establishes the design space—

the relationship between raw

materials, process parameters,

and critical quality attributes.

Without this deep

understanding, a new

manufacturing site may

struggle to remain in a state of

control, replicate consistent

process parameters, and build

a sustainable quality culture.

Historically, process control

has relied on reactive quality

management—waiting for

deviations and then

investigating them. Today, AI-

driven predictive analytics and

real-time data integration

allow teams to anticipate

deviations before they occur.

This gives receiving sites a

continuous monitoring system

that ensures operations remain

within the validated design

space.

The result is a more

reliable, predictable, and

scientifically robust

technology-transfer process

that reduces quality risks and

builds confidence in long-term

manufacturing performance.

What role do connected lab

informatics systems play in

enabling successful

technology transfer across

multiple manufacturing

locations?

Multi-locational technology

transfer in the pharma

industry involves transferring

manufacturing processes and

analytical methods across

different facilities. These

transfers often face challenges

such as equipment and facility

variations, undocumented

critical know-how that remains

with R&D staff, fragmented

data systems, incomplete

batch histories, and

communication or cultural

barriers. Re-establishing

cleaning procedures, analytical

methods, and process controls

at each site demands

significant time and resources.

Multi-country and multi-

state facilities also encounter

differing regulatory

interpretations,

pharmacopoeia standards, and

audit expectations. These

complexities can be effectively

addressed through connected

laboratory informatics.

Connected lab informatics

link laboratory instruments,

software systems like LIMS,

ELN, CDS, and databases

across all locations to create a

unified digital ecosystem. This

enables seamless data flow

from instruments and

workflows through analysis

and reporting. Instead of

functioning as disconnected

tools, informatics components

operate as an integrated

system that reduces cross-

functional communication

gaps, supports compliance, and

enhances reliability.

During technology transfer

to any location, a connected

informatics platform replaces

paper-based systems and

outdated, siloed electronic

tools with a single, unified

Taking the guesswork out of technology transfer 

Continued on Page 38
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Anurag Chauhan, Assistant GM, Digitalisation, Automation & Analytics (India & Ireland),
Amneal Pharmaceuticals discusses how LIMS, ELN, CDS, AI and automation are transforming
analytical workflows, while also highlighting the challenges of integrating diverse instruments
and legacy systems

Analytical laboratories

generate vast amounts of

complex scientific data. How

has lab informatics changed

the way analytical

development teams manage

data, improve productivity,

and ensure data integrity?

Analytical laboratories today

generate data from multiple

sources including HPLC, GC,

dissolution systems,

spectrometers, stability

studies, and microbial testing

platforms. Historically, much of

this data was managed through

standalone systems and paper-

based records, making

retrieval, review, and

compliance management

challenging.

Lab informatics has

transformed this landscape by

creating a connected digital

ecosystem where instrument

data, test results, methods, and

workflows are managed

seamlessly. Systems such as

LIMS, ELN, and CDS enable

automatic data capture,

electronic review workflows,

and centralised storage,

reducing manual intervention

and the risk of transcription

errors.

For example, instead of

analysts spending hours

compiling chromatographic

results from multiple

instruments and manually

preparing reports, data can

now be collected, reviewed, and

approved digitally within a

controlled workflow. This

significantly improves

laboratory productivity and

shortens turnaround times.

The recent trend is more

towards compliance related

solutions. New AI solutions

focused on audit trail review,

controlled user access, and real

time alert support regulatory

expectations around ALCOA+

principles. Beyond compliance,

these systems enable

laboratories to shift from

simply generating data to

extracting meaningful insights

that support faster and better

decision-making.

What are the key challenges

in integrating laboratory

informatics platforms with

analytical instruments,

legacy systems, and evolving

regulatory requirements,

and how can organisations

overcome them?

While most pharma companies

recognize the value of

laboratory digitalisation,

integration remains one of the

biggest challenges.

Laboratories often contain

instruments from multiple

vendors, each with different

communication protocols, data

formats, and software versions.

In addition to this Legacy

equipment that has been in

service for more than a decade

is very common in the Pharma

landscape. Connecting these

diverse systems into a unified

digital environment can be

complex.

Another challenge is

regulatory evolution.

Expectations around data

integrity, cybersecurity,

electronic records, and

auditability continue to

increase, requiring

organisations to continuously

review and validate their digital

infrastructure.

The most successful

organisations address these

challenges through a phased

digitalisation strategy rather

than attempting large-scale

replacements. Standardizing

data sources, leveraging open

interfaces, establishing robust

governance, and involving

laboratory, quality, IT, and

compliance teams right from

the beginning of any project are

key factors to mitigate

integration challenges.

Looking ahead, what

capabilities do you believe

will define the analytical

laboratory of the future, and

what role will AI,

automation, and digital

workflows play in achieving

that vision?

The analytical laboratory of the

future will be connected,

intelligent, and increasingly

autonomous. Data from

laboratory instruments,

manufacturing systems, quality

platforms, and enterprise

applications will flow

seamlessly across a digital

ecosystem, creating a single

source of truth.

Artificial Intelligence will

help laboratories move from

reactive analysis to predictive

decision-making. For instance,

AI can identify trends in

stability data, detect anomalies

in chromatographic results,

recommend method

optimisations, or predict

potential instrument failures

before they impact operations.

The process of review will be

completely removed from

systems as all systems will be

having inbuilt Realtime review

mechanism.

Automation will continue to

reduce routine manual

activities such as sample

preparation, data compilation,

result verification, and report

generation. This will allow

scientists to focus more on

problem-solving and scientific

innovation rather than

administrative work.

Looking ahead, concepts

such as digital twins, advanced

analytics, and AI-powered

laboratory assistants will

become increasingly relevant.

The laboratories that

embrace AI, automation, and

integrated digital workflows

will be better positioned to

accelerate development

timelines, strengthen

compliance, improve quality,

and ultimately enhance

accessibility.

Turning lab data into the next decision 

application environment.

Centralised data capture

minimises transcription errors

and inconsistencies, while

unified platforms ensure

complete data lineage,

improving reproducibility and

audit readiness. Automated

workflows reduce manual

effort and increase reliability,

efficiency, precision, and

accuracy during tech transfer.

As a result, scientists no

longer need to spend extended

durations at manufacturing

sites. Harmonised and

streamlined tech-transfer

processes significantly

improve productivity, shorten

cycle times, and eliminate

data-integrity issues and

regulatory-compliance risks.

For any organisation aiming

to remain competitive globally,

implementing connected

laboratory informatics is not

optional—it is essential. While

the initial implementation may

seem costly and time-

consuming, the return on

investment is rapid and

substantial.

Taking the guesswork out...
Continued from Page 37
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Dhananjay Dwivedi, Vice President -ARD, Amneal Pharmaceutical examines how connected
informatics platforms can improve data management, productivity, collaboration and data
integrity, while addressing the integration, regulatory and change-management challenges
involved in digital transformation

How does lab informatics

transform analytical

development laboratories in

terms of data management,

productivity, data integrity,

decision-making, and

collaboration?

Analytical development

laboratories generate large

volumes of complex data from

instruments such as HPLC,

GC, spectroscopy, dissolution,

and stability studies. Lab

informatics solutions,

including LIMS, ELN, and

Scientific Data Management

Systems (SDMS), have

transformed how this data is

managed and utilised.

●● Improved data

management: Lab informatics

centralises data from multiple

instruments and experiments

into a single digital platform,

making data storage, retrieval,

and sharing more efficient.

This eliminates data silos and

enables researchers to access

historical information quickly

for method development and

investigations.

●● Enhanced productivity:

Automation of sample

tracking, data capture,

calculations, and report

generation reduces manual

effort and turnaround times.

By minimizing administrative

tasks, scientists can focus

more on data interpretation,

problem-solving, and

innovation.

●● Strengthened data

integrity: Electronic records,

audit trails, electronic

signatures, and controlled

user access ensure that data

remain accurate, traceable,

and secure. Automated data

acquisition also reduces

transcription errors and

supports compliance with

regulatory requirements.

●● Better decision-making:

Advanced analytics and real-

time monitoring tools help

identify trends, deviations, and

potential issues early.

Interactive dashboards and

data visualisation support

faster, evidence-based

decision-making and

continuous process

improvement.

●● Improved collaboration:

Cloud-based and integrated

informatics systems facilitate

seamless data sharing among

analytical, quality,

formulation, and regulatory

teams, enhancing

collaboration and knowledge

management across sites.

What are the major

challenges organisations

face when integrating lab

informatics with analytical

instruments, legacy systems,

data integrity requirements,

evolving regulations,

growing data volumes, and

laboratory workflows—and

what strategies can help

overcome them?

Laboratory informatics

platforms such as LIMS,

ELNs, and LES are essential

for managing laboratory

operations, ensuring data

integrity, and supporting

regulatory compliance.

However, organisations often

face significant challenges

when integrating these

platforms with analytical

instruments, legacy systems,

and evolving regulatory

requirements.

●● Integration with analytical

instruments: Modern

laboratories use instruments

from multiple vendors, each

generating data in different

formats and using proprietary

software. This often results in

manual data transfer,

increasing the risk of

transcription errors, data loss,

and inconsistencies.

Integrating instruments with

LIMS or ELN systems can also

be technically challenging due

to compatibility and validation

requirements. Organisations

should implement

standardised interfaces,

middleware, and automated

data capture solutions that

enable direct transfer of data

from instruments to

informatics platforms. This

reduces human intervention,

improves data accuracy, and

enhances traceability.

●● Legacy system integration:

Many pharma and life sciences

companies continue to rely on

older systems that contain

valuable historical data but

lack modern integration

capabilities. These systems

often create data silos, limiting

visibility across the

organisation and complicating

data sharing and reporting. A

phased modernisation

approach should be adopted,

using integration middleware

and carefully planned data

migration strategies. This

allows organisations to

preserve historical data while

gradually transitioning to

modern, scalable platforms.

●● Maintaining data

integrity: Data integrity is a

critical requirement in

regulated environments.

Laboratory data must remain

accurate, complete, consistent,

and traceable throughout its

lifecycle. Manual data entry

and disconnected systems

increase the likelihood of

errors and regulatory findings

during inspections.

Automated workflows,

electronic records, audit trails,

and strong data governance

practices help ensure

compliance with ALCOA+

principles and improve

confidence in laboratory

results.

●● Meeting evolving

regulatory requirements:

Regulations such as FDA 21

CFR Part 11, EU Annex 11, and

GxP guidelines continuously

evolve, placing additional

demands on laboratory

systems. Every integration,

system upgrade, or process

change may require validation

and compliance assessments.

Organisations should

implement risk-based

validation, establish strong

change-control processes,

conduct regular audits, and

continuously monitor

regulatory updates to ensure

ongoing compliance.

●● Handling large and

complex data volumes:

Advances in analytical

technologies, genomics,

automation, and high-

throughput screening have

resulted in enormous data

generation. Traditional

systems often struggle to

manage and analyze these

growing datasets effectively.

Cloud-based informatics

platforms, advanced analytics,

artificial intelligence, and

machine learning tools

provide the scalability needed

to store, process, and derive

insights from large datasets

while improving decision-

making and research

productivity.

●● User adoption and change

management : Even

technically successful

implementations can fail if

scientists and laboratory

personnel resist adopting new

systems. Common barriers

include workflow disruption,

lack of training, system

complexity, and concerns

about usability. Successful

organisations involve end

users early in system selection

and design, provide

comprehensive training

programs, and ensure that

new systems align with

existing laboratory workflows.

Effective change management

significantly improves

adoption and long-term

success.

Connecting the dots across the laboratory
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How does lab informatics

enable better control,

consistency, and knowledge

management throughout

the technology-transfer

process from development

to manufacturing?

Technology transfer is a

critical stage in the pharma

development lifecycle, where

scientific knowledge,

analytical methods, process

understanding, and quality

requirements must be

transferred accurately from

development to

manufacturing. Lab

informatics plays an

increasingly important role in

making this process more

structured, transparent, and

reliable. By connecting

laboratory data, analytical

workflows, documentation,

and knowledge across sites,

informatics solutions help

reduce manual effort, improve

data integrity, maintain

process consistency, and

provide greater visibility

throughout the transfer

lifecycle. 

Key contributions include:

● Centralised and

standardised data –

Laboratory data, analytical

methods, specifications, test

results, and stability data can

be maintained in integrated

systems such as LIMS/ELN,

reducing dependence on

spreadsheets and manual

records.

● Improved data integrity –

Automated workflows, audit

trails, electronic signatures,

controlled access, and version

control help ensure ALCOA+

principles are maintained

throughout the technology-

transfer lifecycle.

● Better method transfer –

Analytical methods, method

parameters, system suitability

requirements, and

validation/verification data

can be transferred in a

controlled manner, reducing

transcription errors and

interpretation differences

between sites.

● Real-time visibility –

Development, QC, QA,

manufacturing, and

technology-transfer teams

can access the same approved

information, making it easier

to identify gaps and resolve

issues before commercial

manufacturing.

● Process consistency –

Standardised electronic

workflows and templates help

ensure that the same

procedures, specifications,

sampling plans, and

acceptance criteria are

followed at both sending and

receiving sites.

● Trend and comparative

analysis – Historical batch,

analytical, and stability data

can be rapidly compared

between sites. This is

particularly useful for

identifying differences in

assay, dissolution, impurities,

process parameters, or other

critical quality attributes

during site transfer.

● Reduced transfer

timelines – Automated data

capture, approval workflows,

document management, and

electronic review reduce

manual effort and accelerate

activities such as batch-

document review, analytical

transfer, deviation

assessment, and change

control.

● Stronger knowledge

retention – ELNs and

electronic document

repositories preserve

development knowledge,

experimental data, process

understanding, and previous

investigation outcomes,

making this information

readily available during future

site transfers or process

improvements.

What are the main barriers

to transferring scientific

knowledge and data from

R&D to manufacturing, and

how can digital solutions

help overcome them?

The biggest challenges in

transferring knowledge and

data from R&D to

manufacturing are data

fragmentation, inconsistent

documentation, loss of

process knowledge,

differences in equipment and

processes, manual data entry,

and lack of real-time visibility

between sites.

Digital technologies can

address these challenges in

several ways:

● Data silos and fragmented

information – R&D, QC, QA,

and manufacturing may use

different systems. Integrated

platforms such as LIMS, ELN,

MES, and document-

management systems can

create a common data

environment.

● Inconsistent

documentation and version

control – Multiple versions of

MFRs, specifications,

analytical methods, and

development reports can

create confusion. Electronic

document management with

controlled workflows ensures

that teams work with the

latest approved information.

● Loss of tacit process

knowledge – Important

development knowledge may

remain with individual

scientists. ELNs and

structured knowledge-

management systems can

capture process rationale,

development history,

experimental results, and

lessons learned.

● Manual data transfer and

transcription errors – Re-

entering laboratory or process

data into different systems

increases the risk of errors.

System-to-system integration

and automated data transfer

improve accuracy and reduce

manual intervention.

● Differences between

development and

manufacturing equipment –

Scale-up may introduce

differences in equipment

capability and process

parameters. Digital tools can

support process mapping,

historical batch-data analysis,

equipment comparison, and

data-driven scale-up

decisions.

● Limited visibility during

technology transfer – Teams

may not have immediate

visibility of transfer activities,

deviations, analytical results,

or pending actions. Digital

dashboards and workflow

systems provide real-time

status and accountability.

● Data integrity and

traceability – Maintaining

reliable and attributable data

throughout the transfer is

critical. Audit trails,

electronic signatures, role-

based access, and automated

controls strengthen data

integrity and regulatory

compliance.

● Difficulty comparing R&D

and manufacturing data –

Analytics and visualisation

tools can rapidly compare

CPPs, CQAs, assay,

dissolution, impurities, yield,

and stability trends between

development and commercial

batches.

How can connected

laboratory informatics

systems support

standardised and efficient

technology transfer across

Connecting development, transfer and manufacturing 
Technology transfer is increasingly becoming a data-driven process, with laboratory
informatics helping bridge the gap between R&D, quality and manufacturing. Deepak Shinde,
Sr Executive – R&D (Formulations-TT), FDC explores how connected systems can improve
knowledge transfer, standardise processes, strengthen data integrity and accelerate
technology transfer across development and manufacturing sites

Continued on Page 41
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Drawing on his extensive industry experience, Shirish G Belapure, Sr Technical Advisor, IPA
looks at the milestones that have shaped this evolution, the factors slowing adoption, and the
strategic investments pharma companies should prioritise to build future-ready laboratories

Based on your industry

experience, what have been

the biggest milestones in the

evolution of laboratory

informatics, and what

trends are likely to define its

next phase of growth?

The field has transformed

dramatically over the

decades—from manual,

paper-based processes to

robust digital platforms like

LIMS and ELN. Integration

across instruments and

seamless data exchange have

been game-changers, further

enhanced by cloud adoption

for scalability and

collaboration. The rise of AI

and advanced analytics has

taken laboratory operations to

a new level. Going forward, I

expect intelligent automation,

data standardisation following

FAIR principles, support for

precision medicine, and

heightened cybersecurity will

be key trends.

Despite significant

advancements in digital

laboratory technologies,

adoption remains uneven

across the industry. What

factors are slowing

adoption, and how can

organisations accelerate

their digital transformation

journey?

Despite these advances,

digital adoption is uneven

across the industry. Legacy

infrastructure, budgetary

limits, regulatory challenges,

and resistance to change are

common hurdles.

Organisations can accelerate

digital transformation by

securing executive buy-in,

demonstrating ROI through

well-designed pilot projects,

engaging users with thorough

training, and phasing

implementation to build

confidence and momentum.

If you were advising pharma

companies on building

future-ready laboratories,

what strategic investments

and capabilities would you

recommend they prioritize

over the next five years?

My recommendation for

pharma companies is to invest

in scalable cloud platforms,

robust AI and analytics

capabilities, interoperable

systems, advanced

cybersecurity, workforce

upskilling, and sustainable lab

practices. These priorities will

help labs stay agile,

innovative, and competitive in

the fast-evolving landscape.

Drawing on nearly five

decades of experience, I’m

confident that organisations

focusing on these areas will

drive operational excellence

and industry leadership.

Investing in the lab of the future

global manufacturing sites?

As pharma companies expand

globally, connected laboratory

informatics systems play a

critical role in ensuring that

the same scientific knowledge,

data, methods, and quality

standards are consistently

applied across multiple

manufacturing locations.

Key roles include:

● Global data

standardisation – Connected

LIMS, ELN, and other

laboratory systems provide

standardised formats for

analytical methods,

specifications, test results,

and stability data, making

information easier to transfer

between sites.

● Single source of truth –

Centralised or integrated

systems ensure that R&D, QC,

QA, and manufacturing sites

access the same approved and

current information, reducing

discrepancies caused by

multiple local versions of

documents or data.

● Faster technology transfer

– Analytical methods,

specifications, historical

results, validation data, and

process knowledge can be

accessed electronically by

receiving sites, reducing

reliance on manual document

exchange and accelerating

transfer activities.

● Consistent analytical

practices – Controlled

methods, workflows,

calculations, system

suitability requirements, and

specifications help ensure that

laboratories at different

locations perform testing

consistently.

● Real-time visibility across

sites – Global teams can

monitor transfer activities,

analytical results, deviations,

investigations, and stability

trends remotely. This enables

faster identification and

resolution of issues.

● Improved data integrity

and compliance – Electronic

audit trails, access controls,

electronic signatures, and

controlled workflows support

ALCOA+ principles and help

maintain regulatory

compliance across different

regions.

● Cross-site comparison and

trending – Connected

systems allow companies to

compare analytical and

manufacturing data across

locations, helping identify

differences in assay,

dissolution, impurities,

process parameters, yield, and

stability performance.

● Knowledge retention and

continuity – Development

history, process

understanding, analytical

knowledge, and previous

investigations remain digitally

available even when personnel

or manufacturing locations

change.

● Better collaboration and

decision-making – R&D,

technology transfer, QC, QA,

and manufacturing teams can

work from a common data

environment, reducing

communication gaps and

enabling faster, evidence-

based decisions.

Connecting development...
Continued from Page 40

Lab informatics plays an increasingly important
role in making tech transfer processes more
structured, transparent and reliable
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I
ndia’s pharma industry is

at a turning point. Long

defined by its scale and

cost advantage, the sector is

now being reshaped by more

complex forces like biologics,

stricter regulatory expecta-

tions, shifting global supply

chains, and the growing 

importance of innovation-led

growth. The next phase will

demand not just capacity, but

capability.

Recognising this shift, 

Express Pharma is launching

Express Pharma World Expo,

a new industry platform 

designed to bring together the

people, ideas and technologies

that will define the future of

Indian pharma.

Scheduled as a three-day

event (March 3-5, 2027, the

expo is not just a traditional

trade show, but a media-

powered business platform 

built to facilitate high-value

conversations, enable part-

nerships and accelerate deci-

sion-making across the

pharma ecosystem. 

Why this platform, why
now
As regulatory scrutiny tight-

ens and global competition 

intensifies, Indian pharma

companies are being pushed

to rethink manufacturing

quality, compliance readiness,

and innovation strategies. At

the same time, emerging areas

such as biosimilars, specialty

pharma and digital transfor-

mation are opening new op-

portunities.

What has been missing is a

credible, neutral platform that

can bring all stakeholders 

together, not just to showcase

solutions, but to address the

sector’s most pressing chal-

lenges in a structured, out-

come-driven manner.

This is what Express

Pharma aims to build. A space

where industry dialogue

translates into business ac-

tion.

Who will attend
The expo is expected to at-

tract over 10,000 professionals

from across India’s major

pharma hubs, including Mum-

bai, Hyderabad, Ahmedabad,

Pune, Bengaluru, Chennai,

and Baddi. 

Attendees will include:

● CXOs and business leaders

from pharma and biopharma

companies 

● R&D, manufacturing, plant,

and operations heads 

● Quality, regulatory, and 

compliance leaders 

● Engineering, technical 

services, and project heads 

● Packaging, validation, and

cleanroom specialists 

● EHS and sustainability 

leaders 

● Supply chain and procure-

ment strategists 

● CDMO and contract manu-

facturing leaders 

● Digital and technology

transformation heads 

Alongside them will be 

regulators, policymakers, 

investors, and solution

providers, enabling a cross-

functional, decision-making

ecosystem under one roof. 

The expo floor
The exhibition floor is 

designed to reflect the full

pharma value chain, with 

participation from:

● API, excipients and KSM

manufacturers 

● Processing and manufactur-

ing equipment providers 

●Packaging solution 

companies 

● Quality, validation, and 

analytical technology firms 

● Engineering, project, and 

infrastructure specialists 

● Cleanroom and controlled

environment providers 

● Utilities, water, and waste

management solution c

ompanies 

● EHS and sustainability solu-

tion providers 

● Digital, automation, and

Pharma 4.0 technology com-

panies 

● Supply chain and contract

service organisations 

This breadth ensures that

the expo is not limited to 

one segment, but captures the

interconnected nature of 

modern pharma manufactur-

ing and operations. 

Turning presence into
progress
The focus here is on 

structured engagement, 

ensuring that interactions 

are relevant and outcome-

oriented. 

Attendees can expect to:

● Gain insights into regulatory

trends, global market access,

and emerging technologies 

● Discover cutting-edge solu-

tions across manufacturing,

packaging, and digital trans-

formation 

● Engage directly with 

decision-makers and industry

leaders 

● Identify new partnerships

and business opportunities 

● Benchmark their operations

against industry best 

practices 

● Stay ahead of shifts shaping

the future of pharma 

Conversations that 
matter
At the heart of the event is a

leadership conference curated

to address the most critical is-

sues facing the industry. 

Key themes include:

● Regulatory intelligence and

global compliance readiness 

● Strategies for global market

access 

● Innovation in biosimilars,

specialty pharma, and 

advanced therapies 

● Manufacturing excellence

and scale-up capabilities 

● Pharma 4.0, AI, and digital

transformation 

● Supply chain resilience and

risk management 

● Investment, partnerships,

and growth opportunities 

● The future positioning of 

Indian pharma on the global

stage 

These discussions signal a

broader shift, from volume-

driven growth to quality, 

innovation and reliability as

differentiators. 

Beyond an event:
Building an ecosystem
Backed by Express Pharma’s

editorial, digital, and events

ecosystem, the platform is 

designed to enable year-round

engagement, extending con-

versations, insights, and busi-

ness connections well beyond

the event itself. 

The launch of this platform

is tied to a larger industry

question: how can India move

from being the 'pharmacy of

the world' to becoming a

global hub for innovation,

quality, and advanced manu-

facturing?

By convening the right

stakeholders and focusing on

actionable outcomes, Express

Pharma World Expo seeks to

play a catalytic role in that

transition.

In an industry where the

next leap will be defined by

collaboration as much as com-

petition, the value of such a

platform lies not just in who

attends, but in what emerges

from the conversations it 

enables.

EXPRESS PHARMAWORLD EXPO
The platform for India Pharma Inc's next leap
Scheduled as a three-day event (March 3-5, 2027), the expo is not just a traditional trade show,
but a media-powered business platform built to facilitate high-value conversations, enable
partnerships and accelerate decision-making across the pharma ecosystem



September 2026

EXPRESS PHARMA 43

AHMEDABAD FDD CONCLAVE 2026

T
he Formulation 

Development and Drug

Delivery (FDD) Con-

clave has become a meeting

ground for India's formulation

R&D community. Scientists, 

innovators, and industry lead-

ers gather to exchange ideas

and tackle real challenges in

formulation science and drug

delivery.

However, FR&D is no longer

just about getting a molecule to

market. It is about how well

that molecule scales and

whether the formulation holds

up under real manufacturing

conditions. It is about whether

patients actually benefit.

So, Express Pharma decided

to take the FDD Conclave 

beyond a single annual event,

and into the country's key

pharma hubs.

Ahmedabad was a natural

stop. The city brings together

formulation R&D, manufactur-

ing excellence, and scientific

talent in one ecosystem. It is

home to leading pharma com-

panies, research centres, CD-

MOs, and CROs. That combi-

nation has helped strengthen

India's position in global

pharma markets.

The FDD Conclave: Ahmed-

abad Connect built on that

strength. Its theme, Innovation

at scale: Advancing FR&D for

global markets, set the frame for

everything that followed.

Ahmedabad already has scale,

manufacturing capacity, cost

efficiency, a deep base of

generic drug production. But,

can it also become a city built

on innovation, without giving

up what made it strong in the

first place was the real focus of

the event. 

Rethinking success
The conference opened with a

panel titled, 'Are we measuring

FR&D success the right way?'

Lakshmipriya Nair, Assis-

tant Editor, Express Pharma,

moderated this panel discus-

sion which included other ex-

perts like Dr Parva Purohit, Sr

VP - R&D, Amneal Pharmaceu-

ticals. Dr Amarender Reddy

Donthidi, VP and Head of R&D

for Injectables and Oph-

thalmics, Amneal Pharmaceu-

ticals and Ravikiran Bhabad,

Deputy GM - OSD, FTF

Pharma, a Shilpa Medicare

subsidiary.

The conversation moved

through several layers of the

same question. What actually

defines FR&D success today?

Is it enough to look at ap-

provals and launches, or does

real impact sit somewhere

else? Do the KPIs teams actu-

ally drive the right behaviours,

or do they just reward speed?

The experts agreed that

speed still matters, but it 

cannot come at the cost of qual-

ity. R&D teams need agility too.

Markets shift, regulations

change and teams have to keep

up.

The panel's larger point was

about scope. Success is not just

a launch. It runs from early de-

velopment through to manu-

facturing. A weak link any-

where in that chain puts

patient safety at risk.

That reframing had a prac-

tical implication. If FR&D out-

comes are meant to link to

business growth, the scorecard

used to judge them has to

change too. A metric built only

around timelines will miss

whether a product actually

scales, or whether it holds up

once it leaves the lab. The

panel's conclusion was clear.

The FR&D scorecard of the fu-

ture needs to weigh manufac-

turability, quality, and down-

stream performance alongside

speed, not treat them as sepa-

rate conversations.

The formulation toolbox
The discussion was followed 

by a few informative technical

sessions. 

Jaynil Doshi, Director -

Techno Commercial, Pioma

Chemicals, gave a session titled

Hydrocel: Multi-functional cellu-

lose technologies for modern for-

mulators. Hydrocel is a family

of six functional cellulose excip-

ients, sold under one brand.

Doshi's point was about

control. Hydrocel is built for

tighter parameters than stan-

dard pharmacopeial ranges al-

low. That control lowers devel-

opment risk. It also makes

manufacturing more pre-

dictable.

Krutik Prajapati, Manager

(Techno Commercial), Vikram

Thermo, followed with a pres-

entation on 'Drug release modu-

lation through DRUGCOAT

RSPO/RLPO'. He introduced

DRUGCOAT RL and RS poly-

mers, used as binding agents to

modulate release.

Prajapati explained that

drug release depends on poly-

mer concentration. The right

RL-to-RS ratio has to match

the drug's own solubility and

permeability. Every product

needs its own answer.

Beyond generics
Dr Ajay Jaysingh Khopade, Site

Head R&D and VP, Head of

Formulation and Analytical

R&D, Sun Pharmaceutical In-

dustries, took the discussion in

a different direction with a ses-

sion titled, 'Beyond generics:

Creating a competitive edge

through innovation'.

Volume is no longer enough,

he said. India's generics

strength built the industry's

global position. But the next

phase needs more. Complex

formulations and specialty

products carry stronger mar-

gins and a harder-to-copy edge.

Khopade named three

things that have to work to-

gether, i.e. product innovation,

process excellence, and regula-

tory strategy. He added a cau-

tion too. Innovation only counts

if it improves patient outcomes.

Science for its own sake is not

the goal.

Moving beyond generics is a

long-term bet and the returns

take time.

Proven technology, new
roles
Not every advance means re-

placing what already works.

Dr Abhijit Gothoskar, Tech-

From scale to science: Ahmedabad's
pharma ecosystem at crossroads 
FR&D leaders in Ahmedabad came together to examine how the function is evolving from
development and delivery to digitalisation,differentiation and the next phase of pharma growth 
at the FDD Conclave: Ahmedabad Connect,reports Lakshmipriya Nair

LLaammpp  lliigghhttiinngg  cceerreemmoonnyy: (L-R) Rajesh Bhatkal, Sr GM, Express Pharma; Ravikiran Bhabad, Deputy GM - OSD, FTF

Pharma; Vijay Doshi, MD, Pioma Chemicals; Naresh Gaur, Consultant, Pharma Manufacturing Operations; Dr

Amarender Reddy Donthidi, VP and Head of R&D for Injectables and Ophthalmics, Amneal Pharmaceuticals; Dr

Ajay Jaysingh Khopade, Site Head R&D and VP, Head of Formulation and Analytical R&D, Sun Pharmaceutical

Industries; and Dr Parva Purohit, Sr VP - R&D, Amneal Pharmaceuticals
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nical Expert, Sigachi Indus-

tries, made that case in Matrix

formulation using Ultramod 

systems. Hydrophilic matrix

systems, he said, remain a

proven, commercially viable

route to controlled drug re-

lease.

The company's UltraMod

system, he said, improves their

robustness and predictability.

Gothoskar's session also

pointed to a shift in what for-

mulators expect from suppli-

ers. It is no longer just about

buying an excipient. Compa-

nies want formulation support

and application expertise

alongside it. Sigachi is position-

ing itself as that kind of part-

ner.

Delivery as differentiation
Ritu Laddha, Senior VP and

Cluster Head, Zydus Life-

sciences, closed the morning's

technical sessions with

'Reimagining pain therapy: 

Oral-to-intranasal product 

innovation', a case study on

drug delivery.

Zydus developed an in-

tranasal version of cyclobenza-

prine, a pain medicine usually

taken orally. The goal was

faster relief.

Preclinical and human stud-

ies backed that up. They

showed faster absorption and

higher drug exposure through

the nasal route.

Laddha framed the result

on three fronts i.e. efficacy, tol-

erability, and patent potential.

Her presentation showcased

how changing the route of 

administration can create a

new proposition around an 

existing molecule.

AI in the formulation lab
After the unconference and

lunch, the focus moved to artifi-

cial intelligence, with a panel 

titled, ‘AI, talent and technology:

The new FR&D toolkit’. Dr

Tushar N Mehta, VP - Respira-

tory and Advanced Analytical

R&D, Amneal Pharmaceuti-

cals, moderated this session.

Nilesh Malaviya, Head of

Formulation Development,

Alembic Pharmaceuticals; Dr

Sanju Dhawan, Sr Director

GPRD and Site Leader, Baxter

Pharmaceuticals India; Dr

Dhaval Pethani, Co-Founder

and CTO, Cutyx Research; Dr

Prabhat Shrivastava, Associate

Director and Vertical Head for

Formulation and Packaging De-

velopment, Piramal Pharma

Solutions, Ahmedabad; Dr

Vinod Venkatpurwar, Senior

GM, Formulation Development,

Cadila Pharmaceuticals; Dr

Ajay Vairale, Senior GM, Cadila

Pharmaceuticals; and Dr Sunny

P Desai, Senior Manager and

Site Lead for Technology

Transfer, Zydus Lifesciences

joined him for this discussion.

The panel's central idea was

that AI is shifting formulation

from trial-and-error toward

predict-and-design. It is help-

ing teams shortlist promising

formulations faster. It is flag-

ging manufacturing risks ear-

lier and compressing timelines

that used to run for months.

The panel pointed to high-

impact use cases such as for-

mulation screening, stability

prediction, and early risk-flag-

ging as the areas where AI is al-

ready paying off.

Digital twins, AI models and

electronic lab notebooks came

up as the practical tools behind

that shift. They can cut scale-

up failures, reduce repetitive

work and speed up technology

transfer.

But there was a condition

attached. AI is only as good as

the data behind it. Without a

strong digital foundation, none

of it works. Fragmented sys-

tems and disconnected data

can foil even a well-built model.

The panel was candid about

the barriers still in the way.

L-R: Lakshmipriya Nair, Assistant Editor, Express Pharma (MODERATOR); Dr Parva Purohit, Sr VP – R&D, Amneal

Pharmaceuticals; Dr Amarender Reddy Donthidi, VP & Head R&D (Injectables and Ophthalmics), Amneal

Pharmaceuticals; Ravikiran Bhabad, Deputy GM - OSD, FTF Pharma (Subsidiary of Shilpa Medicare)

Dr Abhijit Gothoskar, Technical Expert, Sigachi Industries

Krutik Prajapati, Manager (Techno Commercial), Vikram Thermo (India) Ritu Laddha, Sr VP & Cluster Head, Zydus Lifescience

Dr Ajay Jaysingh Khopade, Site Head R&D, VP and Head-Formulation and

Analytical R&D, Sun Pharmaceutical Industries

Jaynil Doshi, Director – Techo Commercial, Pioma Chemicals
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They spoke of legacy systems,

siloed data, and teams that

have not yet been trained to

work alongside these tools.

Getting past that is as much an

organisational challenge as a

technical one, pointed out the

panelists. 

The panel also opined that

AI should augment scientists,

not replace them. Human

judgement and accountability

stay central to every decision.

Balancing that human expert-

ise with machine intelligence,

rather than choosing between

them, was the panel's recur-

ring theme. The panel also em-

phasised on governance, par-

ticularly around ethical use and

protecting confidential data.

They opined that emerging

model is the AI-enabled scien-

tist. Someone who understands

both what these tools can do

and where their limits sit.

Complexity moves closer
to the patient
Dr Richa Dayaramani, Scien-

tist Grade F, NIPER Ahmed-

abad, spoke about injectables

and specialty formulations

later in the afternoon, in a ses-

sion titled Injectables and spe-

cialty formulations: Driving the

next wave of growth.

Biologics and GLP-1 thera-

pies are growing. That growth

demands stronger capability in

advanced drug delivery and in-

jectable technology, she said.

Formulation itself is becom-

ing the differentiator. The more

complex it gets, the more value

there is to capture.

Dayaramani also brought the

discussion back to the patient.

Future formulations need to

support self-administration,

through devices like pre-filled

syringes and wearable injectors.

That means formulation,

device compatibility, and manu-

facturing all need to work to-

gether. None of it succeeds in

isolation.

Ahmedabad's own 
opportunity
The last panel of the day was a

session titled Ahmedabad's in-

novation edge: Where science

meets scale.

Naresh Kumar Gaur, Con-

sultant, Pharma Manufacturing

Operations, moderated this dis-

cussion.  The panel included Dr

Madhusudhan Bommagani,

President - FR&D, Cadila Phar-

maceuticals; Dr Mukesh Patel,

MD, QualiHeal Pharmaceuti-

cals; Anshu Rathore, AVP -

Pharma and Regulatory,

Molkem Labs; Gopal Thakur,

Senior Manager, Immacule Life

Sciences; Abhikumar Tu-

rakhiya, Senior GM and Head

of Formulation R&D, Avance

Research and Dr Kashyap Na-

gariya, Assistant Division Head,

Otsuka Pharmaceutical India. 

The discussion opened with

Ahmedabad's role in India's

broader pharma growth story,

then narrowed to specifics.

The city's advantages came

up first. A large pool of skilled

talent from pharmacy universi-

ties across Ahmedabad and

Gujarat. Strong local technical

and digital support. A growing

base of CMOs and CDMOs,

which brings opportunities for

technology transfer and faster

market access. Government-

backed skill-development pro-

grammes reinforcing all of it.

The panel treated manufac-

turing strength as a starting

point, not an end point. The

real question was how to lever-

age that strength to accelerate

innovation. They also discussed

how building development ca-

pabilities that can compete

globally was the next test for

the city's pharma ecosystem.

Complex products and spe-

cialty therapies came up as the

clearest opening. Biologics, ad-

vanced delivery systems, and

value-added formulations offer

margins and differentiation

that conventional generics can-

not match. The city already has

adjacent capability in manufac-

turing and talent. What it

needs is to direct more of that

capability toward development

rather than production alone.

The panelists were em-

phatic that Ahmedabad needs

to move beyond conventional

generics. Complex products,

biologics, and value-added of-

ferings are crucial to the next

phase of growth. Manufactur-

ing strength is not enough on

its own. Quality has to keep

pace. That combination, the

panel said, will decide whether

Ahmedabad becomes a gen-

uine global pharma hub.

The panel closed on an open

question rather than a clear an-

swer. What comes next for

Ahmedabad as a pharma inno-

vation hub depends on whether

the ecosystem i.e. talent, man-

ufacturers, CDMOs, and regu-

lators, can pull in the same di-

rection.

What the day added up to
A strong FR&D organisa-

tion today has to deliver prod-

ucts that are innovative, manu-

facturable,  scalable and

relevant to patients. That takes

earlier attention to scale-up,

wider use of data and AI, more

sophisticated delivery ap-

proaches and tighter coordina-

tion between R&D, manufac-

turing and regulatory teams.

For Ahmedabad, the pieces

are largely in place. Talent,

manufacturing scale, technical

capability, a growing ecosys-

tem.

The task now is to connect

them.

lakshmipriya.nair@expressindia.com

laxmipriyanair@gmail.com 

L-R: Dr Tushar N Mehta, VP - Respiratory and Advanced Analytical R&D, Amneal Pharmaceuticals (MODERATOR);

Nilesh Malaviya, Head - Formulation Development, Alembic Pharmaceuticals; Dr Sanju Dhawan, Sr Director 

GPRD & Site Leader, Baxter Pharmaceuticals India; Dr Dhaval Pethani, Co-Founder and CTO, Cutyx Research LLP; 

Dr Prabhat Shrivastava Associate Director and Vertical Head (Formulation and Packaging Development),

Piramal Pharma Solutions, Ahmedabad; Dr Vinod Venkatpurwar, Sr GM, Formulation Development, Cadila

Pharmaceuticals; Dr Ajay Vairale, Sr GM, Cadila Pharmaceuticals; Dr Sunny P Desai, Sr Manager (Site Lead) –

MS&T (Technology Transfer), Zydus Lifescience

L-R: Naresh Kumar Gaur, Consultant, Pharma Manufacturing Operations (MODERATOR); Dr Madhusudhan

Bommagani, President - FR&D, Cadila Pharmaceuticals; Dr Mukesh Patel, MD, QualiHeal Pharmaceuticals; 

Anshu Rathore, AVP-Pharma & Regulatory, Molkem Labs; Gopal Thakur, Sr Manager, Immacule Life Sciences; 

Abhikumar Turakhiya, Sr GM and Head - Formulation R&D, Avance Research; Dr Kashyap Nagariya, Assistant

Division Head, Otsuka Pharmaceutical India

Dr Richa Dayaramani, Scientist grade F, NIPER Ahmedabad
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PACKAGING

In an exclusive conversation with Sundeep Prabhu, Senior Vice President, Sales & Marketing,
SCHOTT India, discusses the evolving needs of the pharmaceutical industry, the role of
FIOLAX® Pro in addressing future requirements, and what SCHOTT's long-term portfolio
strategy means for pharmaceutical manufacturers in India

Pharmaceutical primary

packaging is undergoing

significant transformation

globally. What trends are

shaping the future of

primary packaging

materials?

The pharmaceutical industry

is experiencing a period of

rapid change. Manufacturers

today are expected to ensure

the highest levels of patient

safety while also improving

manufacturing efficiency,

meeting increasingly

stringent regulatory

requirements, and supporting

sustainability goals.

As a result, pharmaceutical

primary packaging materials

are no longer viewed simply as

components. They are

becoming strategic enablers

of product quality, operational

excellence, regulatory

compliance, and

environmental responsibility.

We see growing interest from

pharmaceutical companies in

solutions that can help them

future-proof their operations

while maintaining the highest

quality standards.

In its recent

communication, SCHOTT

highlighted FIOLAX® Pro as

the future standard for Type

I pharmaceutical glass

tubing within its portfolio.

What led SCHOTT to take

this direction?

At SCHOTT, continuous

innovation has always been

part of our commitment to the

pharmaceutical industry. As

market requirements evolve,

we continuously review and

strengthen our portfolio to

meet future pharmaceutical

glass packaging needs.

FIOLAX® Pro glass tubing

is developed to address three

fundamental industry

requirements – drug safety,

manufacturing efficiency, and

product carbon footprint

reduction with its optional

product line FIOLAX® Pro

OCF. 

The aim is to provide

pharmaceutical companies

with a future-ready glass

solution that helps address

both current and emerging

expectations across the value

chain.

What makes FIOLAX® Pro

different from conventional

FIOLAX® clear?

FIOLAX® Pro combines

advancements in material

composition, manufacturing

technology, and quality

transparency.

From a safety perspective,

it offers a future-proof glass

composition with the absence

of any heavy metals and

supports easy compliance

with ICH Q3D requirements.

It is designed to deliver

minimal drug-container

interactions through superior

extractables and leachables

performance, constant glass

composition, and consistently

high hydrolytic resistance.

From an operational

standpoint, it supports

smooth machinability during

converting and fill-finish

processes through high

cosmetic quality and precise

dimensional accuracy.

Moreover, the transformation

temperature of FIOLAX® Pro

is quite identical to FIOLAX®

clear minimising disruption

and simplifying adoption.

Every product delivery is

supported by a digital quality

data package enabled by

SCHOTT’s perfeXion®

process, providing an

unprecedented level of quality

transparency. 

Sustainability is becoming

increasingly important for

pharmaceutical

manufacturers. How does

FIOLAX® Pro address this?

Sustainability is now a

strategic priority for many

pharmaceutical companies,

and this extends to primary

packaging materials and

supply chains. In fact, nearly

top 20 pharma companies

have set strategic SBTi

climate targets to reduce their

carbon footprint drastically in

the upcoming years.

SCHOTT supports these

ambitions with the optional

FIOLAX® Pro OCF product

line, which will be available

first quarter of 2027 with an

approx. 50 per cent lower

product carbon footprint*.

This is enabled by a new

electric melting tank

technology, powered by 100

per cent of electricity in the

production process covered

by renewable energy

Guarantees of Origin;

natural gas is now only used

in the separate refining unit

and working tank part for

technical reasons any

longer.

We believe innovations like

these can help pharmaceutical

companies advance their

sustainability commitments

without compromising quality

or performance.

*Calculation of greenhouse

gas emissions from cradle-to-

gate per kilogram of saleable

glass tubing compared to the

market average for

borosilicate glass tubing

[average value according to

ecoinvent 3.10; glass tube

production, borosilicate // DE.

The value currently calculated

is based on empirical values

and simulation data]. Relevant

information about the

FIOLAX® Pro OCF product

line and the electrical tank can

be found in the

implementation plan here.

Some pharmaceutical

companies are asking how

FIOLAX® Pro fits within

SCHOTT’s broader

SCHOTT charts long-term roadmap for Type I

pharmaceutical glass with FIOLAX® Pro

I N T E R V I E W
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FIOLAX® portfolio. Can you

clarify?

Certainly. We understand that

the right material makes all

the difference in

pharmaceutical packaging. As

industry requirements rise,

SCHOTT remains dedicated

to advancing innovation and

maintaining quality

leadership, ensuring we are

prepared to meet both current

and future needs. Because

patient safety starts with us. 

The journey of FIOLAX®

Pro clearly demonstrates

SCHOTT’s steadfast

commitment. The

introduction of FIOLAX® Pro

does not change SCHOTT’s

commitment to providing a

reliable supply. Rather, it

further develops our current

portfolio and paves the way for

the future of SCHOTT’s Type

I glass portfolio.

There is considerable

discussion around FIOLAX®

Pro in the market. Should

pharmaceutical companies

view this as a signal that

they need to immediately

transition away from

packaging made out of

FIOLAX® clear?

Not at all. The introduction of

FIOLAX® Pro should be

viewed as the next evolution

step of SCHOTT’s portfolio

and our continued

commitment to innovation in

pharmaceutical primary

packaging.

FIOLAX® Pro is developed

to address emerging industry

priorities around drug safety,

operational efficiency, quality

transparency, and

sustainability. 

At the same time,

FIOLAX® clear remains an

established and trusted

product used by

pharmaceutical

manufacturers around the

world. 

FIOLAX® Pro will be

established as the new

standard Type I clear glass for

all pharmaceutical

applications, gradually

succeeding FIOLAX® clear in

the long term. But we

understand that the

pharmaceutical industry

operates within long product

lifecycles, extensive

qualification requirements,

and is highly regulated.

Therefore, this evolution will

be managed with utmost care

and in close partnership with

converters and

pharmaceutical companies,

ensuring sufficient time for

qualification, regulatory

alignment, and adaptation.

Please be assured that this

transition is designed to

unfold over an extended,

decade-scale period, ensuring

a seamless and well-supported

process that prioritises

pharma community

requirements and the highest

industry standards.

During this time,

pharmaceutical companies

can continue to rely on

FIOLAX® clear with

confidence. FIOLAX® clear

will be available for years to

come, and any transition to

FIOLAX® Pro would naturally

follow global adoption patterns

and will occur gradually over

an extended period.

Our message to the market

is simple – pharmaceutical

companies should choose the

solution that best fits their

business, regulatory

requirements, and

sustainability objectives. For

those interested in the

benefits offered by FIOLAX®

Pro, SCHOTT is ready to

support them with

comprehensive material in

our Technical Dossier now.

For companies continuing

with FIOLAX® clear, SCHOTT

remains fully committed to

ensuring reliable supply and

long-term partnership.

How should pharmaceutical

companies approach

FIOLAX® Pro today?

Like I already mentioned,

FIOLAX® Pro should be

viewed as an attractive option

for companies that are looking

to enhance safety, efficiency,

or sustainability within their

primary packaging strategy

all given by a future-proof

glass.

Every pharmaceutical

company has unique

technical, regulatory, and

commercial requirements.

Therefore, decisions

regarding qualification and

adoption should be driven by

individual business needs and

long-term plans.

Our role is to provide

pharmaceutical companies

with choices on the right basic

glass material, technical

support by knowledge sharing,

and all information necessary

to make the best decision for

their product needs. We

encourage pharmaceutical

companies to use the coming

years to evaluate FIOLAX®

Pro and to define individual

qualification and

implementation roadmaps.

SCHOTT Tubing remains

committed to supporting

pharmaceutical companies

throughout their evaluation

and implementation

processes. 

What assurance would you

like to give pharmaceutical

manufacturers in India or

what would be the key take

aways from this discussion?

India is one of the fastest

growing pharmaceutical

markets globally, and we see

increasing interest from

Indian pharmaceutical

manufacturers in advanced

therapeutic solutions such as

GLP-1 therapies, antibody-

drug conjugates (ADCs), and

biosimilars across various

pharmaceutical container

formats.

As companies evaluate how

to meet rising expectations

around product quality,

operational performance,

regulatory compliance, and

sustainability, FIOLAX® Pro

pharmaceutical glass offers a

compelling path forward. 

I would say that the market

should see FIOLAX® Pro as an

opportunity. It is a future-

oriented solution for

companies seeking additional

benefits in areas such as

safety, efficiency and product

carbon footprint reduction. 

Our commitment is to

provide all partners along the

pharma value chain with

reliable supply, clear

communication and access to

the best technologies

available, today and in the

future.
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India's pharma strength
and its new operating 
reality
The Indian pharmaceutical in-

dustry has evolved into one of

the most globally significant

healthcare sectors. As per the

Economic Survey 2025-26, India

ranks third globally by volume

and eleventh by value in phar-

maceuticals, meeting around 20

per cent of global generics de-

mand, with exports to 191 coun-

tries in FY25 and sector

turnover reaching Rs 4.72 lakh

crore. Over 50 per cent of these

exports are directed to highly

regulated markets such as the

United States and Europe. India

is also a leading global supplier

of low-cost vaccines, including

DPT, BCG and measles vaccines.

IBEF further notes that the

domestic pharmaceutical mar-

ket, valued at around $60 billion

in 2026, is projected to grow to

$130 billion by 2030, supported

by more than 3,000 companies,

10,500 manufacturing units and

government initiatives such as

the PLI scheme, Biopharma

SHAKTI and the API-push an-

nounced in December 2025. Ac-

cording to KPMG's Q1 FY26

pharma sector snapshot, the In-

dian pharmaceutical packaging

market itself is projected to

reach around Rs. 259 billion by

FY30. India's scale, therefore, is

not only industrial; it is deeply

linked to global healthcare ac-

cess.

However, the operating envi-

ronment around this strength is

changing. Geopolitical tensions,

shipping disruptions, energy

volatility, tariff uncertainties and

import dependencies are in-

creasingly influencing daily op-

erations. Express Pharma's June

2026 cover story on "Navigating

a VUCA World" rightly noted

that geopolitics is reshaping the

pharma landscape, and that sup-

ply chain disruption has become

a structural feature, not a pass-

ing crisis.

Recent events around the

Red Sea, the Strait of Hormuz

and the wider Gulf shipping cor-

ridors have made this more vis-

ible. Industry reports have high-

lighted rerouting risks, delays,

doubled freight charges and

shipment surcharges for Indian

pharma exporters. UNCTAD's

June 2026 note observed that,

even after the reopening process

for the Strait of Hormuz, more

than 100 days of disruption had

already affected energy mar-

kets, transport costs and global

trade flows, with an uneven re-

covery for value chains.

For patients, these events are

ultimately about medicine avail-

ability. For packaging profes-

sionals, they translate into a very

practical question: will the right

material reach the right site,

with the right quality documen-

tation, at the right time, so that a

medicine can safely reach the

patient?

Key geopolitical risks 
currently affecting Indian
pharma and their 
implications for 
packaging
The most visible risk is up-

stream dependency. The Gov-

ernment of India has reported

that in FY2024-25 India im-

ported around $4.35 billion

worth of APIs, bulk drugs and

intermediates across 200 cate-

gories, with China accounting

for about 73.7 per cent of these

imports. The government has

identified single-source vulnera-

bility, price volatility and preda-

tory pricing as risks arising from

such dependence.

Packaging carries its own de-

pendency map. Even when con-

version happens in India, many

upstream inputs - aluminium

foil, cold-form laminates, PVC,

PVDC, high-barrier films, spe-

cialty polymers, glass tubing,

elastomeric components, desic-

cants, closures, inks, adhesives,

coatings and machine spares -

are linked to global energy,

chemical and logistics networks.

The Red Sea crisis showed

how quickly this can turn opera-

tional. Industry reports noted

that shipments earlier taking

around 25 days began taking 34

days or more as vessels rerouted

around the Cape of Good Hope,

and that over 65 per cent of In-

dia's pharma exports move by

sea. Key routes such as the Red

Sea, Strait of Hormuz and Gulf

shipping corridors have faced

risks of rerouting and delays, af-

fecting delivery schedules and

increasing logistics costs for In-

dian pharma exporters.

For packaging operations,

such risks appear as delayed in-

bound materials, extended lead

times, supplier allocation, higher

freight cost, production resched-

uling, artwork implementation

delays and pressure to move to

alternates that may not yet be

fully qualified.

Impact on packaging mate-
rial availability, sourcing
dependencies and opera-
tional continuity
Packaging supply chains are of-

ten more complex than they ap-

pear. A local converter may still

depend on imported foil stock,

imported resin, imported coat-

ing chemistry or overseas ma-

chine spares. This creates hid-

den dependency, which becomes

visible only during disruption.

In primary packaging, the

impact is especially critical. Blis-

ter films, aluminium lidding foil,

cold-form laminates, bottles, clo-

sures, glass vials, ampoules, car-

tridges, stoppers and plungers

are not commodity items. They

are product-contact and prod-

uct-protection systems, and any

change can affect stability, com-

patibility, machinability, regula-

tory documentation and patient

safety.

Secondary and tertiary pack-

aging can also become critical.

Cartons, labels, leaflets, shippers

and serialisation components

are closely tied to market re-

lease. A missing leaflet, incorrect

label stock, delayed artwork or

unavailable shipper can hold a

batch even when the formulation

is ready.

Supplier reliability also be-

comes a bigger issue in disrup-

tion. Suppliers may prioritise

larger customers, domestic mar-

kets or high-margin segments

during global stress, leaving

smaller-volume SKUs or niche

pack formats more vulnerable.

Packaging teams therefore need

supplier relationships that go be-

yond transactional purchasing,

with transparency on capacity,

upstream inputs and business-

continuity plans.

Operational continuity de-

pends equally on planning disci-

pline. Standard lead times can-

not be assumed during a crisis.

Transit times extend, port oper-

ations become uncertain, freight

capacity tightens and emer-

gency air freight becomes ex-

pensive. Packaging, procure-

ment, planning, quality, logistics

Geopolitics and pharma packaging: Building
greater security across the supply chain
Bhupesh Kumar Mittal, Technical Packaging Program Lead-APAC, Bayer Pharmaceuticals, looks
at how geopolitical shifts are reshaping pharma packaging supply chains and why greater
visibility, diversification and preparedness are becoming critical to ensure continuity, product
integrity and timely access to medicines
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and manufacturing must work

together to identify materials

that can stop production and

markets that are most exposed.

Emerging challenges: time-
lines, costs, compliance,
sustainability and product
integrity
The first challenge is timeline

uncertainty. Packaging touches

multiple time-sensitive steps -

component procurement, art-

work approval, vendor release,

machine trials, batch packing,

quality release and dispatch.

Even small delays in a critical

component can affect packing

campaigns, sequencing and

market service.

The second is cost escalation.

Industry bodies have flagged

that freight charges for imports

and exports have nearly dou-

bled, with surcharges of $4,000

to $8,000 per shipment, while

rising logistics costs, crude oil

prices and shipping delays con-

tinue to affect inventory cycles.

For packaging, cost pressure ap-

pears through higher raw mate-

rial prices, increased inbound

freight, emergency logistics, cur-

rency volatility, inventory carry-

ing cost and additional qualifica-

tion work - all difficult to pass on

in generic markets.

The third is compliance.

Pharma cannot simply switch a

packaging material because it is

available or cheaper. Depending

on the market, a change may re-

quire change control, stability

data, comparability assessment,

dossier update, notification or

prior variation approval.

The fourth is sustainability.

Pharma companies are moving

toward lower material intensity,

recyclable structures, responsi-

ble sourcing and reduced carbon

impact. But a sustainable mate-

rial with only one qualified sup-

plier can become a vulnerability,

and a lower-carbon option that

cannot protect the product

through longer, disrupted routes

may create quality risk. The an-

swer is not to slow sustainability,

but to design it with resilience

built in.

The fifth is product integrity

during disturbed logistics.

Longer routes, port congestion,

temperature and humidity expo-

sure and additional handling can

affect moisture-sensitive tablets,

cold-chain products, biologics

and injectables. Packaging and

distribution systems must be

validated for real-world stress,

not only for ideal lanes.

Behind each of these chal-

lenges is a human dimension.

When a medicine is delayed, it is

not only a supply chain metric. It

can mean a chronic-therapy pa-

tient waiting for refills, a hospi-

tal managing shortages, or a

public health programme facing

uncertainty. Resilience must

therefore be framed as patient-

access protection, not only as

cost protection.

Strategies to strengthen
resilience across packaging
supply chains
The first strategy is meaningful

dual sourcing. Alternate suppli-

ers must be technically qualified,

quality approved, commercially

ready, operationally trialled and

regulatory assessed. For critical

materials, dual sourcing should

be treated as business-continu-

ity insurance, not only as a nego-

tiation lever.

The second is multi-geogra-

phy and multi-site thinking. If

two suppliers depend on the

same upstream raw material

source or the same shipping cor-

ridor, the resilience benefit is

limited. Companies should en-

sure critical materials can be

produced from different sites,

regions or logistics routes.

The third is Tier 2 and Tier 3

visibility. Packaging teams must

know where key inputs originate

- foil, resin, paper, glass tubing,

elastomers, coatings, adhesives,

specialty chemicals - so that hid-

den single points of failure can

be identified.

The fourth is risk-based in-

ventory. Strategic safety stock

should be based on business im-

pact, material criticality, lead-

time volatility, storage condi-

tions, shelf life, regulatory

complexity and patient critical-

ity. The objective is not excess

everywhere, but protection

where supply can stop.

The fifth is specification har-

monisation. Multiple similar car-

ton sizes, bottle families, foil

structures and shipper formats

increase inventory, reduce flexi-

bility and slow supplier switch-

ing. Harmonisation improves

buying power, simplifies qualifi-

cation and enables faster re-

sponse during disruption.

The sixth is design for supply

continuity. Packaging develop-

ment must balance product pro-

tection, patient convenience and

sustainability with material

availability, supplier base and al-

ternate options. Highly spe-

cialised structures should be jus-

tified by product need, not by

habit.

The seventh is regulatory

preparedness. Packaging, qual-

ity and regulatory teams should

work together before disruption

occurs, so that critical alternates

are documentation-ready and

change categories are pre-as-

sessed.

The eighth is digital visibility.

Dashboards connecting supplier

performance, inventory cover,

lead-time movement, port dis-

ruptions, freight changes, art-

work status and production pri-

orities help teams act earlier. AI

can further support scenario

planning by identifying exposed

SKUs, materials and markets.

The ninth is closer supplier

partnership. Strategic supplier

relationships should include ca-

pacity planning, business-conti-

nuity audits, joint risk reviews,

sustainability roadmaps and

transparent escalation mecha-

nisms.

The tenth is cross-functional

governance. Packaging risk re-

quires procurement, quality, reg-

ulatory, manufacturing, plan-

ning, logistics, finance and

commercial teams working to-

gether, with clear escalation

pathways and defined decision

rights for critical materials.

Long-term measures to
future-proof pharma pack-
aging functions
First, build stronger local and re-

gional packaging ecosystems.

India's pharma growth is in-

creasingly being shaped by clus-

ters such as Hyderabad Pharma

City, Genome Valley, Jawaharlal

Nehru Pharma City and Gu-

jarat's bulk drug park at Jam-

busar. Packaging must be part of

this cluster thinking, with do-

mestic strength in high-barrier

films, pharma-grade polymers,

glass, elastomers, compliant

printing, serialisation, cold-chain

packaging and sustainable ma-

terial platforms.

Second, introduce packaging

resilience scorecards. Each crit-

ical component should be evalu-

ated for supply risk, supplier

concentration, geography expo-

sure, upstream dependency, lead

time, regulatory complexity, al-

ternate readiness, cost volatility

and business impact.

Third, embed packaging in

enterprise risk management. A

company may secure API and

manufacturing capacity, but if

packaging is not available, the

product still cannot reach the

market. Senior leadership

should review packaging risks

for critical brands, export mar-

kets, tender products and pa-

tient-critical therapies.

Fourth, invest in packaging

talent. The future packaging

leader must understand geopol-

itics, trade corridors, regulatory

pathways, supplier economics,

sustainability, digital tools, man-

ufacturing constraints and en-

terprise risk - moving from exe-

cution excellence to strategic

resilience thinking.

Fifth, build distribution re-

silience into packaging valida-

tion. Transport simulation, lane

qualification, temperature and

humidity monitoring and ship-

per robustness must be revisited

for critical products, given how

quickly logistics lanes can

change.

Sixth, connect sustainability

with security of supply. The best

sustainable solution for pharma

will be one that reduces environ-

mental impact without increas-

ing patient risk or supply

fragility.

Seventh, institutionalise sce-

nario planning. Companies

should ask: What if a major corri-

dor is disrupted for three

months? What if freight dou-

bles? What if a key supplier allo-

cates capacity? What if an im-

ported resin becomes

unavailable? Scenario thinking

converts uncertainty into pre-

paredness.

The human dimension: why
this matters beyond indus-
try metrics
Behind every packaging decision

is a patient. A parent seeking a

child's antibiotic, a diabetic pa-

tient depending on regular ther-

apy, a cancer patient waiting for

treatment, a hospital pharmacy

planning inventory, or a public

health programme managing

vaccine supply - each depends

on supply continuity. Packaging

supports that continuity quietly,

protecting the product from

moisture, light, oxygen, contam-

ination, tampering, breakage,

temperature variation and han-

dling stress, while carrying in-

formation that helps patients

and healthcare professionals use

the medicine correctly.

When packaging fails or is

delayed, even the best-manufac-

tured medicine may not reach

the patient on time. In a volatile

world, packaging resilience is

not a back-office topic. It is a

public health enabler, and pack-

aging leaders have a responsibil-

ity to make this visible to boards,

regulators, suppliers and part-

ners.

Conclusion: Preparedness
is the new competitive
advantage
Indian pharma has earned

global trust through scale, qual-

ity, affordability and reliability.

The next phase will test whether

the sector can protect that trust

in a more unstable world. Geopo-

litical uncertainty is no longer an

external event that occasionally

interrupts business. It is becom-

ing a design condition for supply

chains.

For packaging functions, the

message is clear. The future will

not be secured only by better

materials or lower costs. It will

be secured by resilient design,

diversified sourcing, regulatory-

ready alternates, intelligent in-

ventory, specification harmoni-

sation, digital risk visibility,

supplier partnership and

strong cross-functional gover-

nance.

The way forward is not panic.

It is preparedness. Indian

pharma packaging must evolve

from a downstream operational

function to a strategic resilience

function - protecting not only the

product, but the promise behind

the product: that medicines will

reach patients safely, reliably

and on time, even when the

world around the supply chain is

uncertain.

In a geopolitical crossfire,

packaging becomes more than a

container, closure, label or car-

ton. It becomes a strategic shield

for the medicine, the business

and the patient. The organisa-

tions that recognise this early

will be better prepared for what

comes next.
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T
he conversation around

environmental sustain-

ability in the pharma in-

dustry is now expanding be-

yond the traditional boundaries

of the compliance department.

For years, the life sciences sec-

tor treated sustainability

largely as a peripheral function,

focusing primarily on meeting

local waste management rules,

running safety checklists, and

fulfilling regulatory mandates.

Today, industry leaders are

viewing it as a core business

strategy that is central to com-

petitiveness, risk management,

operational resilience, brand

reputation, and long-term

value creation.

This changing industry out-

look is becoming increasingly

important as the sector begins

to confront the scale of its envi-

ronmental footprint. Making

medicines is far more resource-

intensive than most people re-

alise. Data from a recent study

published in The Lancet Plane-

tary Health shows that the

pharma sector’s direct emis-

sions intensity is around 60 per

cent higher than healthcare

services, and nearly 80 per

cent higher when total emis-

sions are considered. At the

same time, the industry’s

greenhouse gas footprint is

growing faster than both

healthcare services and the

global average.

The urgency around this

challenge is only compounding

as the industry continues to ex-

pand. The global pharma mar-

ket is on track to cross $2.8 tril-

lion by 2033, while India’s

pharma sector alone is pro-

jected to surpass $130 billion by

2030. Therefore, the sector has

the responsibility to scale com-

mercial growth in a way that

also reduces its environmental

footprint and preserves the

ecosystems that sustain both

manufacturing operations and

long-term public health.

Many leading pharma com-

panies and contract research,

development, and manufactur-

ing organisations (CRDMOs)

are responding proactively by

accelerating the adoption of

green technologies to align

with changing client and regula-

tory expectations. Manufactur-

ers are actively seeking

greener alternatives for haz-

ardous reagents, solvents, and

chemicals. By overcoming tra-

ditional technical barriers and

embedding the core principles

of reducing, reusing, and recy-

cling directly into waste man-

agement loops, labs and manu-

facturing facilities are

establishing clear actions for

carbon emission reduction.

This includes department-level

self-assessments of carbon

dioxide output and the integra-

tion of rigorous environment,

occupational health, safety, and

sustainability (EHSS) manage-

ment systems, which builds

deeper trust with stakeholders,

including governments, com-

munities, partners, and em-

ployees.

Beyond materials and chem-

istry, energy utilisation has

emerged as a critical area where

sustainability directly dictates

business performance. Because

pharma manufacturing plants

run on continuous, 24-hour op-

erating cycles, they are acutely

vulnerable to rising power tar-

iffs and grid instability. However,

by investing in captive power

capabilities, particularly green

energy assets, companies are

securing both supply continuity

and cost insulation. This estab-

lishes a clear, undeniable busi-

ness case: sustainability is not

merely an exercise in corporate

altruism, but a powerful lever

for profitability. Across the

broader pharma value chain,

locking in long-term renewable

energy contracts allows manu-

facturers to mitigate emissions

while simultaneously stabilising

operating expenditures. This

operational predictability is

what ultimately protects pro-

duction timelines, safeguards

supply continuity and stabilises

pricing.

A similar business impact is

playing out in the realm of wa-

ter management, where re-

source conservation has rap-

idly evolved into a high-stakes

risk-management issue. High-

purity water is the absolute

lifeblood of medicine formula-

tion and sterile equipment

cleaning; yet a significant por-

tion of global manufacturing

capacity is concentrated in re-

gions already grappling with

acute water scarcity. At Syn-

gene, we recognise that re-

source depletion poses a risk to

operational continuity. We are

investing in zero-liquid dis-

charge (ZLD) technologies and

closed-loop water purification

infrastructure to enhance wa-

ter security and sustainability

across our operations. By recy-

cling and reusing industrial

wastewater on-site, these sys-

tems significantly reduce de-

pendence on municipal fresh-

water sources, helping ensure

uninterrupted manufacturing

operations even during periods

of water scarcity.

As organisations globally re-

alise that sustainability yields

broader business resilience,

they are looking beyond their

own factory walls to audit their

entire value chain. Global

pharma innovators are leading

this charge, committing to

greenhouse gas reductions that

explicitly include their supplier

networks under Science Based

Targets initiative (SBTi) Scope

3 mandates. Because indirect

emissions from raw material

sourcing, outsourced manufac-

turing, and logistics often rep-

resent the lion's share of a

pharma multinational's total

carbon footprint, environmen-

tal transparency is no longer an

optional procurement metric.

Instead, sustainability has be-

come a decisive factor in ven-

dor selection, weighted along-

side traditional benchmarks

like scientific capability, regu-

latory track records, delivery

reliability, and cost. This para-

digm shift creates a powerful

cascading effect: suppliers

must adopt rigorous, sustain-

able operating models simply

to qualify as preferred partners

for global drug innovators.

This rigorous corporate

scrutiny is being mirrored

closely in the capital markets,

where institutional investors

have stopped treating environ-

mental reporting as an optional

footnote in the annual report.

Today, climate risks, resource

dependencies, and carbon lia-

bilities are analysed as leading

indicators of a company’s long-

term financial viability. To com-

mand premium valuations and

optimise their cost of capital,

pharma boards are bringing

sustainability directly into cor-

porate governance. This capi-

tal market pressure is accelerat-

ing the adoption of strict,

auditable reporting frame-

works, ensuring that environ-

mental performance data is

processed with the same accu-

racy, granularity, and trustwor-

thiness as traditional financial

accounting.

The Indian pharma sector

has been at the forefront of the

sustainability transition, adopt-

ing best practices to align its

production capacity with global

eco-standards. This green

transition is creating competi-

tive advantage for India’s con-

tract manufacturing sector,

which has developed a global

reputation for scientific talent,

scale, and cost efficiencies. By

embedding sustainable engi-

neering, transparent life-cycle

tracking, and low-emission pro-

duction into their core value

proposition, Indian contract

manufacturers are strengthen-

ing their positioning, transi-

tioning from service providers

to long-term strategic partners

for global innovators. Over the

coming decade, leadership in

the life sciences world will be

redefined by the ability to scale

responsibly through resilient,

circular operations. For India’s

pharma ecosystem, this trans-

formation offers an opportu-

nity to move beyond its identity

as a high-volume manufactur-

ing hub and emerge as a global

model for sustainable, high-

value pharma production.

How pharma is charting a greener path to growth
Pramuch Goel, Head of Corporate Affairs, Syngene International explores how greener energy,
water management, supply chains and responsible manufacturing can strengthen India’s
competitiveness and reshape the industry’s path to long-term value creation
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or much of the past two

decades, global biotech

leadership has clustered

around a handful of hubs, each

anchored by patient capital, deep

research infrastructure and insti-

tutions capable of turning early

science into approved medicines.

That map is being redrawn. Reg-

ulators are rethinking what

counts as valid preclinical evi-

dence, global supply chains for re-

search services are shifting, and

the definition of a valuable

biotech asset is expanding to in-

clude the data and platforms be-

hind a drug, not only the drug it-

self.

India sits at the center of this

redrawing, with a genuine chance

to build real strength in oncology

innovation rather than simply

supply services to hubs built else-

where. This opportunity comes at

a time when India's bio economy

has grown from around US$10

billion in 2014 to US$195.3 billion in

2025, contributing nearly 4.8 per

cent to the country's GDP, with

the government targeting a $300

billion bio economy by 2030. On-

cology, given the scale of unmet

need, is where that opportunity is

sharpest. Realising it will mean

learning deliberately from the

hubs that came before while

building an approach suited to In-

dia's own strengths.

What global biotech leaders
have done right
The world's leading biotech

ecosystems did not emerge

overnight. They were built

through sustained investment,

supportive regulation, and close

collaboration between research

institutions, healthcare systems

and industry.

For example, the US built its

biotech ecosystem through sus-

tained public investment in basic

research, supported by institu-

tions such as the NIH, alongside

venture capital willing to back sci-

ence-led companies through long

development cycles. Innovation

clusters such as Boston-Cam-

bridge illustrate the advantages

of bringing universities, hospitals,

startups and pharmaceutical

companies together. Regulatory

evolution has reinforced this

ecosystem, with the FDA increas-

ingly recognising New Approach

Methodologies (NAMs) as valid

evidence for investigational new

drug (IND)-enabling studies.

China followed a different but

equally deliberate path. By treat-

ing biotechnology as a strategic

national priority, it rapidly ex-

panded manufacturing, contract

research and translational capa-

bilities while creating an environ-

ment that encouraged companies

to move beyond service delivery

and develop original therapies.

Although India cannot replicate

either model, both underline the

importance of patient capital,

regulatory support and sustained

collaboration across the innova-

tion ecosystem.

Why this is India's moment 
These lessons are becoming par-

ticularly relevant as several global

developments converge in India's

favor. The FDA's growing accept-

ance of NAMs is encouraging

wider adoption of human-rele-

vant preclinical models, while the

newly enacted US BIOSECURE

Act - signed into law in December

2025 - is prompting pharmaceu-

tical companies to actively re-

assess portions of their research

supply chains across Asia. To-

gether, these shifts are creating

demand for trusted research

partners capable of delivering

compliant, high-quality preclini-

cal evidence.

This evolving landscape pres-

ents India with a significant op-

portunity to strengthen its role in

the global preclinical research

ecosystem. The country already

has many of the essential building

blocks in place, including scien-

tific talent, ICMR-compliant eth-

ical frameworks, FDA-aligned

quality standards, and an exten-

sive network of hospitals and re-

search institutions capable of

generating high-quality, con-

sented biological data at compet-

itive costs. This foundation is fur-

ther reinforced by a rapidly

expanding biotechnology ecosys-

tem, with 11,800 registered

biotech startups in 2025. The con-

tinued growth of this ecosystem

reflects stronger support from re-

search institutions, incubators

and industry partnerships, creat-

ing an environment that is in-

creasingly conducive to scientific

innovation and commercialisa-

tion.

Building indigenous 
AI-driven oncology
innovation 
Having the right scientific ecosys-

tem, however, is only the starting

point. The next challenge is con-

verting these strengths into dif-

ferentiated innovation, and artifi-

cial intelligence is becoming

central to that effort. The quality

of AI-driven oncology research

depends increasingly on the bio-

logical data used to train it. While

traditional models such as two-di-

mensional cell lines, animal stud-

ies and archived tumour samples

have advanced cancer research

significantly, they are increas-

ingly being complemented by

more human-relevant evidence

that better reflects the complex-

ity of disease.

India has an opportunity to

build a differentiated approach

centered on fresh human tumour

tissue that preserves native tu-

mour architecture and immune

interactions. Emerging platforms

can generate fresh tissue, three-

dimensional tumour models and

multi-modal molecular analysis

from a single patient sample for

around $950 to $1,500, compared

with $20,000-30,000 for a compa-

rable package in Western mar-

kets. Combined with India's clini-

cal diversity, scientific expertise

and cost-efficient research

ecosystem, this creates the po-

tential to build high-quality bio-

logical datasets at scale, strength-

ening both AI-driven drug

discovery and global research

partnerships.

Translational research and
collaboration must go
together 
Scientific discovery creates value

only when it reaches patients.

Translational research bridges

this gap by connecting laboratory

findings with clinical application.

India already has important foun-

dations through institutions such

as the Centre for Cellular and

Molecular Platforms, the Na-

tional Centre for Biological Sci-

ences and an expanding network

of hospitals capable of supporting

ethically governed fresh-tissue

research.

Scaling this ecosystem will re-

quire stronger collaboration

across academia, healthcare, in-

dustry and government. Shared

standards for tissue procure-

ment, chain of custody and data

governance, alongside initiatives

such as BIRAC's BioE3 Bio-AI

Hub, the Government of India's

Research, Development and In-

novation (RDI) Fund and interna-

tional collaborations, can acceler-

ate the movement of discoveries

from research laboratories to

clinical development while

strengthening India's long-term

innovation capacity. Building

these capabilities is not simply a

scientific objective. Increasingly,

it is also becoming a commercial

advantage.

Rewarding innovation 
platforms
Recent transactions demonstrate

that global pharmaceutical com-

panies increasingly value the

technologies behind drug discov-

ery as much as the therapies

themselves. Deals involving AI

foundation models, proprietary

datasets and computational dis-

covery platforms, including

transactions by GSK, Takeda and

Eli Lilly, show that platform capa-

bilities have become commer-

cially valuable assets in their own

right. GSK's January 2026 part-

nership with Noetik, for example,

committed $50 million upfront

plus recurring annual licensing

fees to access AI foundation mod-

els trained on large-scale human

tumour data - a five-year agree-

ment that treats the model itself,

rather than any single molecule,

as the licensed asset.

For India, this represents an

important strategic shift. The op-

portunity extends beyond discov-

ering individual drug candidates

to building proprietary datasets,

AI-enabled platforms and trans-

lational capabilities that attract

global partnerships while sup-

porting home-grown innovation.

Equally important, scientific

credibility must continue to be

built through rigorous validation,

transparent reporting and evi-

dence-based progress.

Looking ahead
India stands at an important in-

flection point. Regulatory change,

geopolitical realignment and ad-

vances in AI are reshaping where

oncology innovation can emerge.

Combined with India's scientific

talent, clinical depth and growing

research infrastructure, these de-

velopments create an opportu-

nity to move beyond being a

global research services provider

towards becoming a center for

original biomedical innovation.

The path is not without real

obstacles. Chronic shortages of

patient capital, and still-maturing

standards for data governance

and tissue chain-of-custody, re-

main genuine constraints on

turning these building blocks into

sustained innovation. Realising

that ambition will require sus-

tained investment in indigenous

R&D, stronger translational re-

search capabilities and deeper

alignment between researchers,

clinicians, industry and policy-

makers. If these elements come

together, India will not simply

participate in the next generation

of oncology innovation but help

define it.

India's biotech self-reliance moment
Dr Arun Asaithambi, Founder, CEO and Chief Scientist, Katamaran Industries, outlines how
global shifts could help India build a stronger position in oncology innovation 



Continuous extrusion process for Pharmaceuticals

PHARMACEUTICAL EXTRUSION from 50gm/hour to 100kG/hour

HOTMELT EXTRUSION (HME) SOLID LIPID EXTRUSION FILM EXTRUSION GRANULATION

WET EXTRUSION, WET GRANULATION

MELT GRANULATION

Advantages of twin screw extrusion compared to conventional manufaturing techniques:
integration of several process steps in one machine small footprint, even for high throughput rates
excellent mixing capabilities (distributive and dispersive) short processing time
scale-up of results from R&D to production machines adjustment of process conditions via flexible screw

geometry and other process parameters
reproducability of process parameters rapid execution of Design of Experiment (DoE)
Inline Process Monitoring via application of Process Analytical Techology (PAT)
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100+
COUNTRIES
WORLDWIDE

TRUSTED BY
TRUSTED BY

100+
COUNTRIES
WORLDWIDE

Low Nitrite Grades Offered With Nitrite
Content Measured For Every Production Lot
Consistent Batch-To-Batch Quality
Excellent Flowability And Compactibility

ARIHANTINNOCHEM PVT LTDWHY CHOOSE MEGGLE?

YOUR TRUSTED SOURCE FOR
MEGGLE PHARMACEUTICAL

EXCIPIENTS IN INDIA

+91-22-67674895 enquiry.pharma@arihantinnochem.com www.arihantinnochem.com

MEGGLE PHARMACEUTICAL LACTOSE RANGE

PrismaLac®, CapsuLac®
SpheroLac®, SacheLac®

DuraLac® H

GranuLac®
SorboLac®

Cellactose®, MicroceLac®,
CombiLac®

RetaLac®

Tablettose®

InhaLac®

Lactose Monohydrate LE

FlowLac®

ANHYDROUS
LACTOSE

SIEVED LACTOSE

CO-PROCESSED
EXCIPIENTS

MILLED LACTOSE AGGLOMERATED
LACTOSE

SUSTAINED RELEASE
CPE EXCIPIENTS

SPECIAL APPLICATION

SPRAY-DRIED
LACTOSE

DRY POWDER
INHALATION (DPI)

Arihant Innochem
Offers MEGGLE
Portfolio of Excipients
Combining German quality with more than
135 years of expertise, MEGGLE Excipients
provides one of the industry’s most
comprehensive pharmaceutical-grade lactose
portfolios - helping you turn formulations into
success.

For More Information, Please Contact
Arihant Innochem Pvt Ltd
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Integrity & Leak Testing Solutions

Infinity Automation Systems Pvt. Ltd.

LT 5000 CCIT

Detects Leaks Up to 1 Micron
Non-Destructive & Deterministic Testing
USP <1207> & 21 CFR Part 11 Compliant
Ultra-Sensitive Pressure/Vacuum Decay
Technology
Compatible with Vials, Ampoules, PFS, BFS
& IV Bags
Remote Connectivity Available

APPLICATIONS

CONTAINER CLOSURE
INTEGRITY TESTER

LT-5000 CCIT

Vials

LT 5000 FLIT

Bubble Point, Diffusion Flow & Water
Intrusion Testing
Fully Automated & Non-Destructive
Testing
USP <1207>, GMP & 21 CFR Part 11
Compliant
High-Accuracy (0.075%) Pressure & Flow
Measurement
Compatible with Hydrophobic &
Hydrophilic Membrane Filters

APPLICATIONS

Ampoules PFS BFS

FILTER INTEGRITY TESTER

LT-5000 FLIT

Capsule
Filter

LT 5000 FlexiTest

Non-Destructive & Deterministic Leak
Detection
Ultra-Sensitive Pressure Decay
Technology
Compatible with 1 L to 5000 L+ Bioprocess
Bags
Compliant with ASTM F2095-01, USP
<1207>, GMP & 21 CFR Part 11
Fast, Reliable Testing with Windows-
Based Touch HMI

APPLICATIONS

Filter
Cartridge Syringe Filter Membrane

Filter

SINGLE USE BAG
LEAK TESTER

LT-5000 FlexiTest

Blood bag

Infinity Automation Systems Pvt. Ltd.

S No, 80/2A, Mumbai Bangalore Bypass
Highway, near JSPM Engg. College,
Ashok Nagar, Tathawade, Pune, Pimpri-
Chinchwad, Maharashtra 411033

sales@infinityautomations.com

www.infinityautomations.com

+91-74474-24963 / +91-93256-40287

Bio-
container

Thoracic
Drainage Bag

Fluid Transfer
System
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The One & Only For Circulation
& Heart Health

www.pycnogenol.com

Veins

Blood
Pressure

Heart

Endothelial
Function

Cholesterol

*For a complete list of scientific research and further information visit our website at www.pycnogenol.com. Pycnogenol®, French
maritime pine bark extract, is a registered trademark of Horphag Research and its applications are protected by U.S. patents and
other international patents. ©2026 Horphag Research.

50059 PycHeartHealth_India190x250.31626.indd 1 3/17/26 8:21AM

Market Expansion
Services by
www.dksh.com

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
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Continuous Coating

Coating, Drying and Laminating -
the basic functions of the «KTF-S»

The use of a production machine is not financially
viable for research and development purposes
The most economical solution is our continuous coating
system of modular design for various materials such as
paper, textile, copper, aluminum and plastic foils

Market leaders are using Mathis technology

The system is available in a powder-coated steel
or full stainless steel version depending on
customer requirements
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Head Office:
401, Satya-Dev, A-6, Veera Industrial Estate,
Off. Veera Desai Road, Andheri (West),
Mumbai, Maharashtra – 400053, INDIA

Tel. No.: 022-40639900 Fax No.: 022-40639901
Email Id : yasham@yasham.inWeb: www.yasham.in
Branch Office: New Delhi | Sales Representatives:
Ahmedabad, Chandigarh, Hyderabad & Kolkata

Beyond Chemicals Building Partnership

/yashamspeciality /yashamspeciality @yashamspeciality yasham.in/yashamspec

A Multifunctional Excipient for Superior Drug Delivery

Florite® is a next-generation pharmaceutical excipient designed to overcome complex
formulation challenges. With exceptional oil absorbency, excellent API compatibility,
and superior compressibility, Florite® enables stable, high-quality solid dosage forms.

Key Features & Benefits
Superior Liquid Absorption – Absorbs up to 5x its weight (~4.0 ml/g)
Multifunctional – Acts as diluent, solidifier, stabilizer and binder
Direct Compression Ready – Excellent flowability and compressibility
API Stability – Alkaline nature (pH ~8.9) protects acid-sensitive drugs
Improved Tablet Hardness – High strength at lower compression force
Excellent Content Uniformity – Ensures precise dosage

Applications
Tablets | Capsules | Solid Dispersions | Dry Syrups | Oily & Hygroscopic Drugs

Compatible APIs
Atorvastatin | Metformin | Telmisartan | Vitamins | Nutraceutical Actives

Revolutionize Your Pharma Formulations with Florite®

FLORITE®
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S I L I C O N E T R A N S P A R E N T T U B I N G

M. K. Silicone Products Pvt. Ltd.

for the Quality Conscious….

Bl
ue
He
av
en

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

Mob.: 9321965968 / 9869412342
E-mail : sales@mksilicone.com

An ISO 9001-2015
Certified Company

Quality
Products

Since

1997
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- Electro polishing
- Piping Installation
- Orbital Welding
- Boroscopy
- Instrumentation & Automation

PURIFIED WATER / WFI
GENERATION SYSTEMS
PW/WFI DISTRIBUTION SYSTEMS
MCDP / PSG SYSTEMS
STORAGE / MIXING TANKS
WFI TANKS
HOSES, DRAIN TRAPS
SANITARY PUMPS

OFFERS

SERVICES

purewaterengineers3@gmail.com

BUSINESS AVENUES EXPRESS PHARMA

EXPRESS PHARMA September 2026 73



OsmoTECH® XT Single
- SampleMicro-Osmometer

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

Now available!

HIGHLIGHTED FEATURES:

No. 127, Bussa Udyog Bhavan, Tokershi Jivraj Road, SewriWest, Mumbai-400015,

Maharashtra, Landline : +91 022 - 24166630 Mobile : +91 9833286615

Offers the widest range of osmolality testing (0 – 4000 mOsm/kg H2O)
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
Audit trail: Preserve unlimited results and events
Database backup, protects your data with automatic or manual backup
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A
chieving beautiful and

healthy legs requires a

mix of good blood flow,

strong muscles, and smooth

skin. Key factors for attractive

and fit legs include staying ac-

tive, keeping the skin soft, and

improving circulation, to pre-

vent swelling and other un-

wanted conditions.

Swelling of the legs or ankles

can affect everyone, and it fs typ-

ically increased on hot days, at

the end of the day or after long

times of reduced mobility, like

during flights or prolonged

standing. But edema can also be

one of the first symptoms of

chronic venous insufficiency

(CVI) (1). Other symptoms of

CVI include heavy or tired legs,

visible varicose or spider veins

and skin discoloration. Chronic

venous disease affects roughly

one out of five adults globally,

while the prevalence of venous

disorders in India varies be-

tween 7 and 25% (2). When in-

cluding early, asymptomatic, or

mild clinical signs, like spider

veins and varicose veins, up to

84% of the global population is

affected by CVI (3).

An ever-increasing number

of clinical studies demonstrate

the efficacy of PycnogenolR

French maritime pine bark ex-

tract against leg swelling in

healthy and particularly in CVI

(risk-) patients (4-19). Pyc-

nogenolR has been shown to

counteract venous insufficiency

and prevent thrombosis by im-

proving microcirculation (19-24),

blood flow (25-27) and platelet

function (28, 29).

A very common cosmetic

skin condition of the legs is cel-

lulite, affecting 80-90% of

women around the world, in-

cluding Indian women (30). It is

linked to dermal structure and

vascular changes, causing sub-

cutaneous fat within connective

tissue to push up the skin lead-

ing to dimpled and bumpy skin

on the thighs, hips, buttocks and

abdomen (30). A recent study

demonstrated PycnogenolR fs

beneficial effects on cellulite

severity and skin smoothness

(31).

Another condition that can

affect physical appearance and

general health of the legs im-

mensely is lipedema. Lipedema

is a chronic disorder causing an

abnormal build-up of subcuta-

neous fat in the legs that is not

caused by obesity and is resist-

ant to traditional diet and exer-

cise (32). The condition can be

painful and depending on the

severity, can greatly affect mental

wellbeing and daily life. A re-

cently published study showed

that PycnogenolR supports the

reduction of lipedema symp-

toms (33).

The results of many clinical

studies indicate that Pyc-

nogenolR as part of a healthy

lifestyle can improve the health

and appearance of the legs.

Efficacy for cellulite
A 2025 study revealed that Pyc-

nogenolR significantly decreases

cellulite severity (31). The dou-

ble-blind placebo-controlled

study included 60 women who

took either PycnogenolR or

placebo for 3 months. Cellulite

severity was significantly re-

duced by 13.6% in the Pyc-

nogenolR group, according to

the Hexsel cellulite severity

score, a clinically validated tool,

assessing five key morphological

features of cellulite, such as skin

surface alterations or sagging

skin. In addition, the study as-

sessed PycnogenolR fs effects on

skin smoothness and thigh cir-

cumference. Upper thigh cir-

cumference was significantly re-

duced by 2.07 cm after the 3

months of PycnogenolR intake

compared to a reduction of 0.9

cm in the placebo group. Skin

roughness was decreased by

32%, and skin smoothness was

increased by 11.2% after Pyc-

nogenolR supplementation.

Reduction of Leg Swellings
Venous health is an important

prerequisite to avoid leg swelling

due to blood pooling and to avoid

further damage to the legs.

PycnogenolR supports ve-

nous health by preventing leg

and foot swellings in healthy sub-

jects and those suffering from

CVI (4-19).

In a clinical study, Pyc-

nogenolR reduced leg swelling

after 7 to 12-hour flights in sub-

jects with mild to moderate risk

for thrombosis, compared to

controls. The ankle circumfer-

ence increased by 11% in the con-

trol group and by 6% in the Pyc-

nogenolR group (4).

A similar study including

healthy and high-risk thrombo-

sis subjects, taking long-haul

flights could show that at the end

of the flight, the edema score

was significantly lower and an-

kle swelling and leg discomfort

were reduced in subjects supple-

mented with PycnogenolR com-

pared to control subjects and

participants, who used compres-

sion stockings (5).

A double-blind, placebo-con-

trolled study showed that Pyc-

nogenolR supplementation for 2

months significantly relieved

heaviness (-54%), swelling (-64%)

and discomfort (-64%) in the legs

of CVI patients compared to

placebo (-3%, -7% and -18%, re-

spectively) (6).

After 8 weeks of regular Py-

cnogenolR supplementation, pa-

tients with severe venous hyper-

tension and a history of venous

ulcerations showed significant

improvements in edema, limb

restlessness, discomfort,

swelling, and skin discoloration

(7).

The efficacy of PycnogenolR

in controlling symptoms of pa-

tients with severe, long-lasting

venous insufficiency was evalu-

ated in an 8-weeks summer

study (8). In this study, com-

pared to compression stockings,

PycnogenolR was more effective

in decreasing ankle swelling and

improving microcirculatory

blood flow. The combination of

compression stockings and Pyc-

nogenolR was most effective

against the symptoms of venous

disease, leading to a reduction of

38% of ankle swelling and an im-

provement of microcirculation

of 61%.

A recent 2-year study

showed that PycnogenolR re-

duced the progression of venous

disease in pre-menopausal

women, significantly ameliorat-

ing symptoms of CVI, compared

to the use of compression stock-

ings (10). This study shows that

PycnogenolR fs benefits are

maintained over time.

Four comparative investiga-

tions demonstrated that Pyc-

nogenolR is more efficacious on

symptoms of CVI than other

products or potentiates the effi-

cacy in combination with them

(11-14). PycnogenolR was more

effective in the reduction of an-

kle swelling, edema and the im-

provement of microcirculation

than similar products on the

market, like DaflonR and Antis-

taxR.

Edema is tightly connected

to vascular permeability and

capillary filtration and con-

tributes to impaired microcircu-

lation. A measure for capillary

leaking is the rate of ankle

swelling, which was significantly

reduced after supplementation

with PycnogenolR in subjects

with CVI, varicose veins and in

diabetic patients with microan-

giopathy (8, 10, 15, 24).

Improved symptoms of
varicose veins
A very common condition that

develops during pregnancy are

varicose veins, which can occur

from weakened or damaged vein

walls. A 12-month study with

women presenting with varicose

veins after their second preg-

nancy compared the use of com-

pression stockings alone or in

combination with PycnogenolR

supplementation (17). Signs and

symptoms such as heavy legs,

discomfort while standing, rest-

less legs and bruises were signif-

icantly decreased when co-sup-

plementing with PycnogenolR in

comparison to use of compres-

sion only.

Amelioration of chronic
venous insufficiency
symptoms
Once the tissues in the legs re-

ceive oxygen and nutrients, the

oxygen-depleted blood must be

pumped back up to the heart

against gravity (1). For this

Beautiful & healthy legs with Pycnogenol®
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mechanism to function, one-way

valves and muscle contractions

are crucial in preventing back-

flow and pooling of blood in the

legs and feet (1). If the veins are

damaged, dilated or there is ve-

nous flow obstruction, blood

pools in the leg veins, causing

high pressure, chronic vessel in-

flammation, and impaired mi-

crocirculation (1, 34). Over time

and if left untreated this can de-

velop into chronic venous insuffi-

ciency (CVI), including symp-

toms like edema, itching,

heaviness and skin changes,

such as skin discoloration, vari-

cose veins or ulcers (1).

Globally, up to 17% of men

and up to 40% of women suffer

from chronic venous insuffi-

ciency with a high number of un-

derdiagnosed cases, especially in

early, symptomless stages of the

disease (1).

PycnogenolR improves blood

perfusion in patients with mi-

croangiopathy (impaired micro-

circulation) resulting from ath-

erosclerosis, diabetes or chronic

venous insufficiency (15, 19-24).

A double-blind placebo-con-

trolled study shows that Pyc-

nogenolR has beneficial effects

on clinical symptoms and micro-

circulation in women with CVI

after sclerotherapy (19). After

undergoing sclerotherapy, 50

women with CVI took either Py-

cnogenolR or placebo for three

months. Additionally, they wore

compression stockings for 30

days following the intervention.

PycnogenolR intake signifi-

cantly improved quality of life

and reduced the clinical severity

of the symptoms and the score

of discomfort compared to

placebo. Using a transcutaneous

microscope, the researchers

measured the patients f micro-

circulation parameters, assess-

ing health and functionality of

the small micro vessels directly

under the skin that are respon-

sible for supplying oxygen and

nutrients. After 3 months of Pyc-

nogenolR supplementation, CVI

patients exhibited a significant

increase in functional micro ves-

sels in their legs compared to be-

fore the study. In addition, signif-

icantly less altered or

non-functional micro vessels

were detected compared to

baseline and the study partici-

pants in the PycnogenolR group

had significantly less leg edema

(-26%) compared to those in the

placebo group (-10%).

PycnogenolR supplementa-

tion in combination with local

application was shown to sup-

port microcirculation and the

healing of venous ulcers in CVI

patients (22). Oxygenation and

nutrient supply were improved

after taking PycnogenolR, lead-

ing to reduced ulcer size by 88%

in 6 weeks, compared to a reduc-

tion of 69% in control patients.

In a 12-month comparative

study, PycnogenolR was shown

to significantly improve micro-

circulation by 43%, decrease the

edema score by 53% and im-

prove oxygen (+13%) and carbon

dioxide levels (-10%) in patients

with moderate to severe signs

and symptoms of CVI, outper-

forming seven other venotonic

products (15).

A recently published study

confirmed these results, show-

ing that PycnogenolR reduced

water and fluid accumulation in

CVI limbs, as seen by signifi-

cantly reduced limb volume by

improving microcirculation pa-

rameters, such as transcuta-

neous oxygen and carbon diox-

ide levels (18).

Decreasing vein 
thrombosis symptoms
Venous impairment can result

from vein wall damage, dilation

or can occur as a consequence of

deep vein thrombosis, which is

caused by a blood clot obstruct-

ing blood flow in a vein (35). The

leading risk factors for venous

insufficiency and thrombosis in-

clude age above 50 years, obe-

sity, family history of venous dis-

eases (CVDs), smoking, physical

inactivity, long periods of stand-

ing or sitting as well as female

gender, combined with the num-

ber of child births, hormonal

contraception and menopause

(1).

PycnogenolR supplementa-

tion was shown to significantly

decrease the occurrence of re-

current deep vein thrombosis

and post-thrombotic syndrome

(25, 26, 36). PycnogenolR was

found to provide relief of edema

in the legs and thrombosis-re-

lated symptoms (discomfort,

restless limbs, subjective

swelling, skin alterations). The

results of the studies point to an

additional improvement of

symptom relief when combining

compression stockings with Pyc-

nogenolR intake.

PycnogenolR fs effects on
lipedema
A new placebo-controlled study

published in 2025 shows that the

intake of PycnogenolR relieves

the main symptoms of lipedema

(33).

In the study, one hundred

women in their thirties with di-

agnosed lipedema took Pyc-

nogenolR or placebo for 2

months (33). The lipedema-re-

lated symptom score was re-

duced by a 29% compared to

baseline and was significantly

reduced by 32% compared to

placebo at the end of the study.

In the lipedema-specific ques-

tionnaire on quality of life that

was used, several parameters

were significantly reduced,

such as swelling of the legs,

heavy legs, tenderness and

bruising. In addition, an 8% re-

duction in body fat percentage

and a significant improvement

in quality of life compared to

placebo was reported at the end

of the study.

PycnogenolR benefits li-

pedema through its antioxidant

(37-43) and anti-inflammatory

properties (44-46), which help

strengthen blood vessel walls

(37, 47, 48) and improve micro-

circulation (19-21). These ef-

fects are particularly relevant

for lipedema, where impaired

circulation contributes to

chronic swelling and tissue dis-

comfort.

PycnogenolR French mar-

itime pine bark extract is a safe,

natural and evidence-based so-

lution to support healthy-looking

legs. PycnogenolR helps to re-

duce cellulite, leg swellings and

varicose veins. By improving

blood flow, platelet activity and

its anti-inflammatory efficacy,

PycnogenolR effectively reduces

symptoms of chronic venous in-

sufficiency (CVI) and thrombo-

sis. PycnogenolR intake reduces

symptoms of lipedema. For

more information on how Pyc-

nogenolR helps support venous

health and beautiful legs, please

visit www.pycnogenol.com .

Article written by Dr.

Franziska Weichmann, Manager

of Scientific Communications

and Product Development at

Horphag Research.
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S
ingle-use bioprocessing

bags have become indis-

pensable in modern bio-

pharmaceutical manufacturing.

From media preparation and

buffer storage to cell culture,

harvest, and final bulk drug sub-

stance handling, these systems

have transformed manufactur-

ing by reducing cleaning valida-

tion, minimizing cross-contami-

nation risk, and improving

operational flexibility. Yet, de-

spite advances in film technol-

ogy, connectors, and automa-

tion, one critical manufacturing

step has changed very little—the

method used to seal thermoplas-

tic films. 

For decades, thermal im-

pulse sealing has been the indus-

try standard. While proven and

reliable, growing expectations

for process precision, automa-

tion, and digital manufacturing

are prompting manufacturers to

evaluate an emerging alterna-

tive: laser sealing. 

Unlike conventional thermal

sealing, laser sealing uses fo-

cused, non-contact thermal en-

ergy to create highly controlled

welds without direct contact be-

tween heated tooling and the

polymer surface. Although al-

ready established in medical de-

vice manufacturing, its applica-

tion in bioprocessing bags is now

attracting increasing attention.

Thermal Sealing: a proven
industry standard
Most single-use bags are manu-

factured from multilayer poly-

olefin-based films using impulse

heat sealing. Heated jaws com-

press the film layers while simul-

taneously applying heat, allow-

ing the polymer to melt,

intermingle, and solidify into a

permanent weld. The technol-

ogy offers several advantages.

Equipment is relatively inexpen-

sive, process parameters are

well understood, and decades of

validation data support regula-

tory acceptance. Thermal seal-

ing also accommodates a wide

range of bag sizes, geometries,

and film constructions.

However, it is not without

limitations. Because heated bars

physically contact the film, the

process depends heavily on

pressure uniformity, jaw align-

ment, dwell time, and tempera-

ture control. Tool wear over time

can affect seal consistency, while

polymer sticking, particulate

generation, and cosmetic sur-

face marks occasionally occur.

As manufacturers pursue higher

automation and tighter process

capability, these variables be-

come increasingly important.

Why laser sealing changes
the equation
Laser sealing eliminates the

heated sealing bars altogether.

Instead, a precisely controlled

laser beam delivers energy di-

rectly into the weld zone. The en-

ergy is absorbed at the interface

of the polymer layers, generating

localized melting while leaving

surrounding material largely un-

affected. Since no heated tooling

contacts the bag, the process is

inherently cleaner and more re-

peatable. The result is an excep-

tionally narrow heat-affected

zone, minimizing thermal distor-

tion and reducing stress on adja-

cent film layers. For high-value

bioprocess bags, where dimen-

sional stability and weld consis-

tency directly influence product

integrity, this level of precision

offers a significant advantage.

Laser systems also integrate

naturally into automated manu-

facturing cells. Digital control of

laser power, scan speed, focal po-

sition, and energy density en-

ables closed-loop process moni-

toring and complete electronic

traceability—capabilities in-

creasingly aligned with Industry

4.0 manufacturing.

Advantages beyond 
precision
The greatest benefit of laser

sealing is process consistency.

Non-contact energy delivery re-

moves many mechanical vari-

ables associated with conven-

tional sealing, reducing

dependence on tooling condition

and operator adjustment. Nar-

rower weld profiles improve aes-

thetic appearance while main-

taining excellent mechanical

strength. Because only the re-

quired region is heated, thermal

exposure of surrounding films is

minimized. This becomes partic-

ularly valuable for multilayer

bioprocess films incorporating

barrier layers, tie layers, or spe-

cialty polymers whose perform-

ance may degrade under exces-

sive heat. 

Laser sealing also reduces

maintenance requirements.

Without heated sealing jaws,

there is no need for frequent

cleaning, replacement of worn

tooling, or recalibration caused

by mechanical wear. The tech-

nology further supports high-

speed automated manufactur-

ing, enabling improved

throughput and reduced process

variability.

Current limitations
Despite its advantages, laser

sealing is not a universal replace-

ment for thermal sealing. Capi-

tal investment remains substan-

tially higher than conventional

impulse sealing equipment. Suc-

cessful implementation also de-

pends on film design. Many

transparent polyolefin films ex-

hibit low laser absorption, often

requiring absorber additives,

specialized coatings, or opti-

mized multilayer structures to

efficiently convert laser energy

into heat. Process development

is therefore more complex, re-

quiring careful optimization of

wavelength, beam profile, laser

power, and exposure time for

each specific film construction.

Furthermore, skilled technical

expertise is required to establish

and maintain validated laser

welding processes.

Regulatory considerations
From a regulatory perspective,

laser sealing introduces no fun-

damentally new compliance

pathway, but it does require ro-

bust process validation.

Manufacturers must demon-

strate that laser-generated

welds consistently meet require-

ments for seal strength, burst

pressure, leak integrity, micro-

bial barrier performance, and

long-term stability. Validation ex-

pectations remain aligned with

established GMP principles and

standards such as ISO 13485,

ISO 11607 where applicable, and

FDA expectations for process

validation.

Additional studies should

evaluate whether localized laser

heating influences extractables

and leachables, polymer degra-

dation, or particulate generation.

Fortunately, the smaller heat-af-

fected zone often reduces ther-

mal degradation compared with

conventional sealing, although

this must be demonstrated ex-

perimentally rather than as-

sumed.

As with any critical manufac-

turing process, laser sealing pa-

rameters should be treated as

Critical Process Parameters

(CPPs) within a Quality by De-

sign framework, supported by

statistical process capability and

ongoing monitoring.

The economics of adoption
The business case for laser seal-

ing extends beyond equipment

cost. Although initial capital ex-

penditure may be two to four

times higher than conventional

thermal sealers, operational eco-

nomics can become favorable in

high-volume production. Im-

proved first-pass yield, reduced

scrap, lower maintenance, faster

automation, and enhanced

process capability collectively

reduce total manufacturing cost

over the equipment lifecycle.

For manufacturers produc-

ing large quantities of high-value

single-use bags, even modest re-

ductions in defect rates can off-

set the higher investment. Con-

versely, smaller manufacturers

or low-volume operations may

find conventional thermal seal-

ing remains the more economi-

cal choice.

Looking ahead
As biopharmaceutical manufac-

turing becomes increasingly au-

tomated, digitally connected,

and quality-driven, the technolo-

gies used to fabricate single-use

systems must evolve accord-

ingly. Laser sealing represents

more than a new welding

method—it reflects a shift to-

ward precision manufacturing

with greater process control,

traceability, and reproducibility.

Thermal sealing will con-

tinue to serve the industry reli-

ably for many applications. How-

ever, for next-generation

single-use bioprocessing bags

demanding tighter tolerances,

higher automation, and superior

manufacturing consistency,

laser sealing is emerging as a

compelling technology capable

of redefining how sterile fluid

containment systems are pro-

duced.
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I
n the pharma industry,

maintaining environmental

conditions is linked to prod-

uct quality, data integrity and

regulatory compliance. Re-

search and development labora-

tories, cleanrooms, production

areas, warehouses, cold storage

facilities and biobanks require

continuous monitoring of pa-

rameters such as temperature,

humidity and differential pres-

sure.

As pharma processes be-

come more complex and regula-

tory expectations evolve, manual

measurement and documenta-

tion methods can create opera-

tional challenges. Environmen-

tal monitoring systems need to

provide continuous monitoring,

secure data handling, alarm

management and documenta-

tion while supporting GxP-regu-

lated environments.

testo Saveris 1 provides an

automated solution for environ-

mental monitoring. The system

combines measurement tech-

nology, data communication,

software and services to support

pharmaceutical applications. It

continuously records environ-

mental parameters, detects de-

viations and supports users in

responding to events.

testo Saveris 1 combines data

logger modules, sensors, data

communication, software and

services in one scalable system.

The system uses data loggers

and sensors to continuously

record environmental parame-

ters. Depending on the applica-

tion, measurement points can be

connected through WLAN, LAN

or testo UltraRange communi-

cation technology for data trans-

mission across facilities.

The system supports up to

3,000 measurement channels

and can be configured for facili-

ties with different monitoring

requirements. Data loggers and

sensors can be used for labora-

tories, cleanrooms, production

areas and warehouses, as well

as refrigerators, freezers,

chillers and controlled cham-

bers.

Digital sensors can be ex-

changed or calibrated independ-

ently of the data logger. Differ-

ential pressure and other pa-

rameters can also be integrated

into the monitoring system, al-

lowing different environmental

conditions to be managed

through a common platform.

The testo Saveris 1 Base col-

lects measurement data from

connected monitoring points

and supports centralised sys-

tem management. When pre-

defined limits are exceeded, the

system can generate alarms to

notify responsible personnel.

Depending on the configura-

tion, notifications can be deliv-

ered through different chan-

nels to support responses to

deviations.

The testo Saveris software

brings measurement values to-

gether for visualisation, analysis

and documentation. Electronic

records, audit trails, access con-

trol and electronic signatures

support traceability and compli-

ance requirements in regulated

environments.

The system also provides

web-based access, allowing au-

thorised users to view measure-

ment data and manage alarms

from PCs, tablets or smart-

phones.

Testo supports customers

across the system lifecycle, in-

cluding site survey, installation

and commissioning, qualifica-

tion, calibration and mainte-

nance. This enables pharmaceu-

tical organisations to work with

one technology and service part-

ner for environmental monitor-

ing requirements.

The areas of application in-

clude area monitoring in labo-

ratories, production, ware-

houses and animal houses in

pharma; equipment monitor-

ing for QA/QC and microbiol-

ogy in pharma; cleanroom area

monitoring in pharma; refrig-

eration and deep-freezer appli-

cations in pharma; uninter-

rupted cold chain monitoring

and controlled freezing in blood

and bio banks; laboratory

equipment monitoring from

laboratory extractors to water

baths; data centre area moni-

toring; and calibration and

testing laboratory area moni-

toring.

For more details, login to our web-

site www.testo.com or write back

to us on info@testo.in

testo Saveris 1 to support environmental
monitoring in pharmaceutical facilities
The system provides continuous monitoring, data handling, alarm management and
documentation for GxP-regulated environments

testo Saveris 1 provides continuous monitoring,
secure data handling, intelligent alarm
management and documentation for 
GxP-regulated environments
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R
omaco has developed

FLEXIJET, a new gen-

eration of nozzles for

granulation using the fluid

bed process. The nozzle is de-

signed for operation, cleaning

and maintenance, and for

short granulation processes.

Its predecessor, ROTOJET,

remains recommended as a

nozzle for coating processes

that take several hours and

use unstable suspensions.

In the fluid bed process,

the spray nozzle introduces

the spray liquid into the flu-

idised product to either granu-

late or coat the powder, de-

pending on the process.

Romaco Innojet has devel-

oped FLEXIJET for fluid bed

granulation, with a focus on

handling and nozzle cleaning.

Granulation requires less

time than fluid bed coating

processes, resulting in more

frequent dismantling and

cleaning of spray nozzles.

FLEXIJET has therefore been

designed for short batch pro-

cessing times and frequent

product changes. To remove

the nozzle, users need to undo

one screw, after which it can

be detached and dismantled

into ten individual parts.

Cleaned components can be

refitted without checking and

adjusting the spray gaps.

The spray gap uses a flexi-

ble plastic membrane to seal

the circular gap from above.

The flexible cap lifts through

the pressure of the incoming

liquid and provides distribu-

tion at low spray rates. If the

process is interrupted, the

spray liquid is pumped back,

causing the membrane to be

sucked in and seal the spray

gap. This prevents the gap

from drying out and deposits

from forming that could block

the nozzle when the machin-

ery is restarted.

Maintenance of FLEXIJET

is also supported by the avail-

ability of all nozzle compo-

nents and wearing parts for

reordering. Users can replace

these parts themselves. This

differs from ROTOJET, which

uses a manufacturing toler-

ance spanning a chain of more

than 20 components. Opera-

tion of ROTOJET therefore

requires more specialist

knowledge than FLEXIJET.

ROTOJET is used for func-

tional coating processes and

coating fine starter particles

with pharmaceutical ingredi-

ents. Coated micropellets are

used to manufacture MUPS

tablets, among other applica-

tions. The coating process can

take several hours, with pro-

duction times of over 20 hours

possible, while the pellets in-

crease in weight and diameter.

This production process

requires precision and

process control, particularly

when working with unstable

suspensions that can segre-

gate. To minimise the risk of

sedimentation during spray-

ing, ROTOJET uses a rotating

nozzle head. The rotation pro-

duces relative motion in the

spray gap, continuously mov-

ing and mixing the spray liq-

uid. This prevents deposits

that could block the nozzle

and result in unwanted ag-

glomeration.

Romaco launches FLEXIJET nozzle for fluid
bed granulation

New FLEXIJET® spray nozzle for fluid bed granulation

The FLEXIJET® was specially designed for frequent product changes

The ROTOJET® spray nozzle is a special tool for coating processes 

taking several hours and using unstable suspensions

The booster plate and centrally located spray nozzle form one 

functional unit

The new nozzle is designed for short granulation processes, with operation, cleaning and
maintenance features for frequent product changes 
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Romaco Innojet has devel-

oped FLEXIJET as an alter-

native to ROTOJET, allowing

users to select the nozzle type

according to the process. The

two nozzles have compatible

mounting dimensions and

identical spray geometry.

They can therefore be oper-

ated with the same process

parameters without adapting

or converting the machine.

Both spray nozzles are

available for all VENTILUS

fluid bed processors, from lab-

oratory and pilot scale

through to full-scale produc-

tion. FLEXIJET is also recom-

mended for hot melt coating

applications, where no liquid

evaporates and batch process-

ing times are relatively short.

The nozzle technology has

been patented and is used by

pharmaceutical manufactur-

ers in Germany and France,

among others.

All sizes of VENTILUS

machines use one centrally

positioned bottom spray noz-

zle, whether FLEXIJET or

ROTOJET is selected. The

nozzle is positioned in the cen-

tre of the ORBITER booster

plate, which allows process air

to enter and provides flow

conditions in the cylindrical

process container. The

booster’s circular shape and

overlapping vanes cause the

product to move in a donut-

type pattern, producing con-

trolled particle motion and

enabling product spraying

and drying.

Both spray nozzles have

three circular spray gaps

arranged one above the other.

The liquid is sprayed horizon-

tally at a 360° angle through

the central gap into the prod-

uct. Compressed air enters

through the upper and lower

air supply gaps, atomising the

liquid into droplets. Droplet

size depends on whether the

product is being granulated or

coated and is determined by

the pressure at which the up-

per and lower spray jets hit

the spray liquid.

Once the parameters have

been defined for a specific

process, they remain applica-

ble regardless of the nozzle

technology selected. Romaco

said the Innojet design, with

one nozzle for every scale,

supports control of the fluid

bed process, while FLEXIJET

reduces the complexity of the

spray gun. Romaco said the

design results in lower main-

tenance costs, stable

processes and high yields.

Romaco will present the

FLEXIJET nozzle at

POWTECH

TECHNOPHARM 2026, tak-

ing place from September 29

to October 1 in Nuremberg,

Germany, in Hall 9, Stand 9-

241. The company will also

present its processing solu-

tions, including the VEN-

TILUS Lab fluid bed proces-

sor and the KTP 1X

compaction simulator.

Company contact

Romaco India

Thane, Maharashtra

Phone: +91 22 69207600

E-Mail: india@romaco.com

Laboratory contact

Experience Centre

Hyderabad, Telangana

Phone: +91 22 69207613

E-Mail: india.service@romaco.com

G
andhi Automations

presents PRIME NEO,

a multi-composite, high-

performance door for clean en-

vironments. The door is de-

signed to provide sealing and

resistance to pressure differ-

ences for clean rooms and is

washable.

PRIME NEO uses rein-

forced polymer material with a

smooth, joint-free surface. Its

door structure allows full acces-

sibility for water cleaning, min-

imising contamination risks

and meeting the requirements

of clean environments.

The door's smart design and

German technology enable its

opening and closing cycle to op-

erate without delay. Its opening

and closing cycle reduces expo-

sure time, resulting in a reduc-

tion in energy costs and the risk

of airborne contamination.

The door has a flexible cur-

tain with horizontal FRP stiff-

eners guided by vertical guides.

Pressure is distributed across

the curtain, pushing it against

the guides to provide a seal. The

design allows the door to oper-

ate under pressure differences

of up to 50 Pa in a controlled

room environment.

PRIME NEO also incorpo-

rates safety features designed

to reduce the risk of accidents

and damage. Its free, flexible

and soft bottom edge minimises

hitting impact, while the radar

detector and inbuilt photocells

reopen the door at the slightest

impact.

The door's transparent ma-

terial allows people to see com-

ing traffic. Long-term trans-

parency is provided by

anti-fatigue PVC fabric.

The multi-composite struc-

ture includes side guides de-

signed to absorb impact.

PRIME NEO is anti-corrosion

and paint-free, enabling its use

in corrosive and aggressive envi-

ronments.

The door is equipped with

auto-reset technology. In the

event of an accidental crash, the

curtain sets itself again. The

system avoids time loss and re-

duces the risk of repair costs.

To know more about 

PRIME NEO, write us at

sales@geapl.com or 

call 022 6672 0200/0300

Gandhi Automations presents the multi-
composites, high-performance door PRIME
NEO for clean environments
PRIME NEO is designed for pharmaceutical facilities and laboratories, with washable
construction, sealing and resistance to pressure differences
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E
ppendorf has intro-

duced a new addition

to its Eppendorf Re-

search 3 neo single-channel

pipette line, launched in

2025. From today, laborato-

ries worldwide can order 3-

pack and 6-pack bundles at a

special rate, making it easier

and more cost-effective to

upgrade to the latest Eppen-

dorf pipetting technology.

The 3-pack bundles are

available in three sets, each

designed for common labora-

tory needs. Option 1 includes

10 μL, 100 μL and 1000 μL

pipettes. Option 2 includes 20

μL, 200 μL and 1000 μL

pipettes, while Option 3 in-

cludes 1000 μL, 5 mL and 10

mL pipettes.

The 6-pack bundle in-

cludes 2.5 μL, 10 μL, 20 μL,

100 μL, 200 μL and 1000 μL

pipettes, along with a Pipette

Carousel 2 for convenient and

safe storage.

Eppendorf said all multi-

packs include an original Ep-

pendorf pipette pen as a

bonus item.

The Research 3 neo

pipettes address key pain

points for scientists, includ-

ing faster and easier volume

adjustment with a lock to

prevent accidental volume

changes during pipetting, im-

proved ergonomics with a

shorter pipetting button,

flexible labelling options, and

the reliability and ergonom-

ics Eppendorf is known for.

Further information about the

Eppendorf Research 3 neo

pipettes and value packs is

available at

www.eppendorf.link/

research3neo

Eppendorf introduces Research 3 neo
pipette value packs
3-pack and 6-pack bundles are now available at a special rate for laboratories worldwide

The 3-pack bundles are available
in three sets, each designed for
common laboratory needs.
The 6-pack bundle includes 
2.5 μL, 10 μL, 20 μL, 100 μL,
200 μL and 1000 μL pipettes,
along with a Pipette Carousel 
2 for convenient and safe
storage
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A
n established indus-

trial group is applying

the discipline of

process manufacturing to

one of biotechnology's most

persistent constraints: the

transition from laboratory

success to reliable commer-

cial supply. 

Sanvira Biosciences man-

ufactures fermentation-de-

rived biological ingredients

from a dedicated facility at

Visakhapatnam, Andhra

Pradesh. Its portfolio spans

enzymes, probiotic cultures

and specialty biological in-

gredients supplied to formu-

lators and brand owners,

alongside contract develop-

ment and manufacturing

services for organisations

taking their own processes to

commercial scale. The com-

pany is the biotechnology

platform of the Sanvira

Group, a diversified indus-

trial enterprise with manu-

facturing operations in India

and Oman. 

Demand across the sector

continues to grow, and the

limiting factor is less often

the science than the manu-

facturing. Research institu-

tions and early-stage compa-

nies are producing strains,

enzymes and biological mole-

cules of real commercial

value. Considerably fewer or-

ganisations are equipped to

produce them consistently, at

volume, and to the documen-

tation standards that regu-

lated markets require over

sustained periods. 

Bringing science and
scale together 
Commercial fermentation

draws on two capabilities

that are rarely found in the

same organisation. 

The first is scientific. It

covers strain selection and

cell bank management, media

design, control of sterility

across long production cy-

cles, and the process develop-

ment work that determines

yield and purity. It extends to

scale-up, where oxygen

transfer, mixing and heat re-

moval behave differently at

every stage between the lab-

oratory and the production

vessel. Analytical method de-

velopment sits alongside this,

since a fermentation product

is defined by what can be

measured and demonstrated

in it. 

The second is industrial.

It covers plant availability,

utilities, effluent treatment,

cold chain, maintenance

regimes and supply systems,

all of which determine

whether a validated process

can be reproduced batch af-

ter batch, over years rather

than campaigns. 

Most difficulties in this

sector arise at the junction

between the two. A process

that performs in the labora-

tory may not hold at commer-

cial volume, and a plant capa-

ble of operating at volume

may not hold the control that

a regulated product de-

mands. Sanvira Biosciences

has been structured to ad-

dress both, combining a tech-

nical team drawn from fer-

mentation science, process

engineering and quality as-

surance with the operating

discipline of an established

industrial group. 

That industrial foundation

is substantial. The Sanvira

Group is an enterprise of ap-

proximately USD 440 million

in revenue, with aggregate in-

stalled capacity exceeding

one million tonnes per annum

in its core business and fur-

ther capacity presently un-

der

construction. It has a

demonstrated record in exe-

cuting capital projects, com-

missioning facilities to inter-

national specifications, and

supplying export markets un-

der demanding quality and

delivery requirements. 

For organisations evaluat-

ing a manufacturing partner,

this combination matters in a

practical way. The primary

question is seldom whether a

given molecule can be pro-

duced. It is whether the part-

ner can hold specification

consistently, support the de-

mands of customer audits

and regulatory inspection,

and sustain supply across the

commercial life of the prod-

uct. 

The Visakhapatnam
facility
The site is purpose-built for

microbial fermentation and

constructed to current Good

Manufacturing Practices. Ef-

fluent treatment, utilities and

containment form part of the

original engineering design,

sized to support sustained

operation at commercial vol-

umes. 

Upstream fermentation,

downstream recovery and

purification, analytical labo-

ratories, and packaging and

finishing capability are lo-

cated within a single facility.

Its capability extends across

biomass and spore-based

products, purified fermenta-

tion molecules, and finished

forms, allowing a range of

processes and product for-

mats to be accommodated on

the same site. 

The facility supports a

product through each stage

of its development. Cus-

tomers can undertake

process development and pi-

lot-scale production, validate

at intermediate scale, and

move into full commercial

manufacture within one site,

retaining continuity of

process, personnel and docu-

mentation throughout. This

shortens the path from devel-

opment to qualified commer-

cial supply. 

For contract manufactur-

ing, process parameters,

train configuration and

downstream sequence are es-

tablished to suit each mole-

cule, with capacity allocated

according to the require-

ments of the programme. 

Quality and confidentiality
Manufacturing operations

are structured around inter-

nationally recognised quality

standards, with traceability

maintained from incoming

raw materials through to fin-

ished batch. Standard test

procedures, product specifi-

cations, change control, devi-

ation management and batch

documentation form part of

routine production, and the

site is equipped to support

customer audits and regula-

tory inspection across do-

mestic and export markets. 

Confidentiality carries the

same weight. Customer

strains, processes and tech-

nical information are pro-

tected through contractual

commitments and segrega-

tion of work within the facil-

ity, with ownership of cus-

tomer process knowledge

clearly defined from the out-

set. 

Portfolio and markets 
The company is building its

portfolio across three related

areas of microbial fermenta-

tion: fermentation-derived

enzymes for pharmaceutical,

nutraceutical and industrial

applications; probiotic

and microbial cultures for

human and animal health;

and specialty biological in-

gredients for food, agricul-

tural and industrial use. 

These serve customers in

human health and nutrition,

food ingredients, personal

care, agriculture, animal

health and nutrition, and

biomaterials. The common

requirement across these

sectors is a fermentation-de-

rived input manufactured to

consistent specification,

documented to regulatory

standard, and delivered reli-

ably. The customer base ex-

tends from early-stage inno-

vators seeking a route from

validated concept to com-

mercial volume, through to

established manufacturers

securing or diversifying in-

gredient supply. 

Outlook
Sanvira Biosciences ap-

proaches its customer rela-

tionships as long-term part-

nerships, and its build-out

reflects that position. Capac-

ity, laboratory capability,

technical personnel and qual-

ity systems are being devel-

oped ahead of demand. 

India is well placed in this

shift. The country has the

scientific base, engineering

capability and cost structure

to become a significant global

supplier of fermentation-de-

rived ingredients. What the

sector requires is additional

manufacturing capacity built

to international standards

from inception, and that is

the contribution the company

intends to make. 

Sanvira Biosciences is the

biotechnology platform of the

Sanvira Group, with fermen-

tation manufacturing opera-

tions at Visakhapatnam,

Andhra Pradesh.

Sanvira Biosciences builds fermentation
manufacturing capability in Visakhapatnam
Sanvira Biosciences manufactures fermentation-derived enzymes, probiotic cultures and
specialty biological ingredients, alongside contract development and manufacturing services
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T
o design a pharma or

nutra formulation, ex-

cipients are selected

according to their properties,

advantages, risks, regulatory

status and many more attrib-

utes. Due to the benefits of low

safety concerns, lipids have

become an interesting and

promising category of excipi-

ents for multiple purposes.[1]

The term "lipid" describes

a family of products with di-

verse physicochemical proper-

ties. Their composition in-

cludes oils, fats, waxes, fatty

acids and their derivatives,

and biosynthetically or func-

tionally-related substances to

these compounds.[1] Naturally

occurring lipids are typically

triglycerides (triacylglycerols

or triglycerides, TAGs), esters

of glycerol and three fatty

acids.

The nature and composi-

tions of three fatty acid chains

of a TAG molecule, defined as

R1, R2 and R3, determine its

chemical property. An impor-

tant characteristic of TAGs is

their crystallisation behaviour.

The crystallisation behaviour

(crystallisation rate, crystal

sizes and their network, crys-

tal morphology and crys-

tallinity) of the TAG is directly

influenced by polymorphism,

and by several external factors

such as temperature, pres-

sure, solvent, rate of crystalli-

sation, impurities, etc. Due to

the conformation differences,

they present different melting

points.[1] This difference helps

in identifying particular TAG

grade (eg Glyceryl mono-

stearate and distearate, Hy-

drogenated vegetable oil Type

I and Type II, various grades

of Polyoxylglycerides). This

phenomenon is also important

to define applications and

process of specific TAG moi-

ety.

In pharmaceutics, short

chain and unsaturated long

chain fatty acids (liquids,

semisolids and solids) are ap-

proved for use in creams, oint-

ments, emulsions, dispersions

and suppositories. Long chain

triglycerides, which have no

practical ability to self-dis-

perse, are digested rapidly in

the intestine (lipolysis). Fur-

thermore, their fatty acids and

monoglycerides digestion

products are solubilised by

bile salt - lecithin mixed mi-

celles, which are then ab-

sorbed. The lipid excipients

used in pharma development

are derived predominantly

from the food industry where

they are used as additives for

emulsification, solubilisation,

stabilisation and lubrication

since long. Besides, lipid excip-

ients have been refined and

fine-tuned for the pharma in-

dustry to provide solutions to

drug delivery challenges in-

cluding drug solubility, drug

dissolution properties and also

to resolve manufacturing is-

sues. Over the last four

decades, naturally occurring

triglycerides have been modi-

fied physicochemicaly to de-

velop excipients suitable for

the development of drug deliv-

ery systems.[1]

In like manner, solid lipids

became more and more inter-

esting as pharma excipients

for solid dosage forms. They

are normally crystalline in na-

ture and have melting ranges

or melting points determined

by their chemical structure

(and composition).[1] They are

chemically inert and their

properties such as high hy-

drophobicity, high melting

point and low density can be

used -

● to lubricate pharma dry

powder blends

● as sustained release agent ei-

ther alone or in combination

● to mask bitter-tasting drugs

● to solubilise lipophilic drugs [1]

Furthermore, solid lipids

used as sustained release

agents provide different bio-

pharma properties compared

to polymers. Fundamentally,

the drug release mechanism is

different and this provides for-

mulators with broader options

for controlling drug release

scope to develop innovative

dosage forms.[1] They can be

used either alone or in combi-

nation with other agents.

Several processing meth-

ods could be applied using

solid lipids, such as -

● Direct compression

● Dry and wet granulation

● Melt granulation

● Melt pelletization

● Molding

● Spray congealing

● Hot melt coating

Choosing the appropriate

TAG for the use in pharma

process requires an under-

standing of their physico-

chemical properties and its as-

sociated effect on lubrication

efficiency, API release and

taste-masking effect.[1]

Hydrogenated vegetable oil

is a mixture of triglycerides of

fatty acids. The two types de-

fined in the USP-NF are char-

acterised by differences in

their physicochemical proper-

ties like melting range and Io-

dine value. LUBRITAB® com-

plies with Hydrogenated

vegetable oil Type I. It is made

from the seeds of varieties 

of Gossypìum hirsutum (L) 

or other Gossypium species 

by refining, and 

hydrogenation.[1][2]

Applications
LUBRITAB® is used in food

products and oral pharma 

formulations, and is generally

regarded as a non-toxic and

non-irritant excipient. As dis-

cussed in previous section, be-

ing a solid lipid, LUBRITAB®

has various applications per-

taining to pharmaceuticals.

Lubricant: The primary func-

tion of lubricants in tableting

is to reduce the force required

to eject the compressed tablet

from the die cavity. In capsule

filling, where a plug is formed,

lubricants perform essentially

the same function by reducing

LUBRITAB® - Aversatile excipient from natural origin
Being a solid lipid, LUBRITAB® has various applications pertaining to pharmaceuticals

TYPICAL PROPERTIES [5]

Structure Refer to Image 1; R1, R2 and R3 are mainly C15

and C17

Acid value Max. 2.0

Iodine value Max. 5

Melting range 57° to 70°C

Loss on drying Max. 0.1 %

Saponification value 175 to 200

Image 1: Structure of a

Triglyceride

Image 2: SEM image of LUBRITAB® [4]
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the force required to transfer

the plug from the dosators

into the capsule. Without lu-

bricants, these processes

would be difficult or impossi-

ble and would result in signif-

icantly shorter tooling lifes-

pan. LUBRITAB® is used as a

lubricant in oral solid dosage

forms at a concentration range

of 1 - 6 % w/w. It acts as a liquid

film-lubricant. It can be used

alone or in combination with

other commonly used lubri-

cants.[2][3]

Sustained release matrix:

LUBRITAB® is additionally

used as the matrix-forming

material in lipid-based con-

trolled-release formulations; it

may also be used as a coating

aid in controlled-release for-

mulations. It has also been in-

vestigated in hydrophobic

melt agglomeration. This ap-

plication may find more rele-

vant space, where usage of tra-

ditional polymers is restricted

or limited due to patent or

percentage level (regulatory)

constraints.[2]

Taste masking: Being hy-

drophobic lipid in nature,

LUBRITAB® does not dissolve

into oral cavity. Hence, it can

be used as a barrier to mask

bitter and/or unpleasant taste

of APIs by various methods

like melt granulation, hot melt

coating and spray-congealing

where drug particles can be

entrapped in wax matrix or

covered by wax layer.

Viscosity modifier: Hy-

drophobic nature and miscibil-

ity with various oily materials,

its use as a viscosity modifier

in the preparation of oil-based

liquid and semi-solid formula-

tions is unique. It imparts this

useful property during manu-

facturing of suppositories, to

reduce the sedimentation of

suspended components and to

improve the solidification

process; and in the formula-

tion of liquid and semisolid fills

for hard gelatin capsules.[2]

Wax nature of LUBRITAB®

makes it a suitable alternative

to hard waxes in cosmetics

and topical preparations.[2]

Binder: LUBRITAB® may be

used alone or in combination

as a binder in dry and wet

granulation processes. It helps

to solve capping and lamina-

tion during tableting.[3]

Summary
LUBRITAB® is a plant-de-

rived excipient made by hy-

drogenation of cottonseed oil.

It serves as a lubricant in

tablet and capsule formula-

tions. It can also be used as a

binder, a taste-masking agent,

and in controlled release ma-

trix tablets. It is used in oily

liquid and semi-solid dosage

forms to alter viscosities.
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