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Strong connections.
DACHSER Chem Logistics

For all your chemical  
logistics needs.

DACHSER Chem Logistics combines 
specific chemical logistics expertise  
with DACHSER’s standardized and well-
established logistics solutions. When it 
comes to managing your supply chain, 
we apply our full range of services 
know-how – from integrated warehouse 
solutions and IT networking to expertise 
in handling dangerous goods. 

dachser.com
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Driving Transformation
Outlook on Interconnected Global Chemicals Logistics 

DP World is accelerating the transformation of global chemical sup-

ply chains, reshaping visibility, predictability, and operational resil-

ience across ports, terminals, and multimodal networks. Under the 

leadership of Markus Kanis, Global SVP for the Chemicals sector, 

the company is unifying systems, deploying new technologies, and 

building real-time decision-making capabilities that offer the chemi-

cal industry greater efficiency and risk management. Christene Smith 

of CHEManager speaks with him about DP World’s strategic road-

map, new technologies, and the evolving demands of global trade.

CHEManager: The chemicals industry 
is undergoing significant structural 
change, from trade‑flow shifts to new 
customer expectations. What do you 
see as the biggest opportunities and 
challenges for DP World in serving 
this sector over the next 3–5 years?

Markus Kanis: The biggest opportunity 
lies in helping chemical producers sim-
plify supply chains that are becoming 
structurally more complex. Trade flows 
are shifting, geopolitical and opera-
tional risks are increasing, and cus-
tomers are looking to reduce fragmen-
tation. They want fewer handovers, 

greater transparency and more control 
over critical flows. As chemicals supply 
chains become more interconnected 
and more exposed, resilience is no lon-
ger a nice-to-have - it is a commercial 
requirement. That dynamic plays di-
rectly to DP World’s strengths and our 
integrated, end-to-end operating 
model, which connects ports, terminals, 
warehouses and inland networks into 
a single system.

The challenge is that chemicals 
logistics allows no margin for error. 
Safety, compliance, and predictability 
are non-negotiable. As supply chains 
become longer and more exposed to 

disruption, our role is not simply to 
respond when something goes wrong 
but to design networks that antici-
pate risk, absorb shocks and continue 
to perform. That means engineering 
resilience into infrastructure, processes 
and decision-making – so customers 
can focus on growth rather than con-
stant exception management.

In which areas - infrastructure, 
partnerships, modal capabilities - 
is DP World currently investing to 
strengthen its global offering for the 
chemicals industry?

M. Kanis: We are making targeted in-
vestments in specialized infrastructure, 
including dangerous goods ware-
houses, liquid bulk storage, polymer 
handling facilities and ISO tank oper-
ations across key chemical hubs. Many 
of these facilities are Seveso-certified 
and purpose-built to meet the highest 
safety and regulatory standards, en-
abling customers to scale with confi-
dence.

In parallel, we are expanding our 
multimodal capabilities across rail, 
barge, short-sea and inland terminal 
networks to give customers greater 

routing flexibility and structural resil-
ience. This flexibility allows customers 
to adapt quickly to disruption, capacity 
constraints or sustainability require-
ments without redesigning their entire 
supply chain. Partnerships and selec-
tive acquisitions also play an important 
role. By adding deep chemical exper-
tise and complementary capabilities, 
we can move beyond isolated services 

Markus Kanis, Global SVP Chemicals, 
DP World
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and deliver integrated, end-to-end 
solutions that reduce interfaces, risk 
and cost.

Digitalization is reshaping chemicals 
logistics. What are your top strategic 
priorities for accelerating DP World’s 
digital transformation, and how do 
these initiatives support the chemi‑
cal industry’s evolving requirements?

M. Kanis: Our priority is to move from 
basic visibility to true operational con-
trol. Chemical customers need more 
than location data - they need confi-
dence that safety, compliance and ser-
vice levels are being actively managed 
across the entire journey. Visibility tells 
you what happened; control helps you 
influence what happens next.

To support this, we are integrating 
data from ports, warehouses, transport 
assets and external partners into uni-
fied platforms that enable better plan-
ning and faster, more informed deci-
sion-making. These connected systems 
allow customers to anticipate delays, 
manage compliance proactively and 
reduce manual intervention. Digita-
lization for us is not about deploying 
technology for its own sake. It is about 
increasing predictability, strengthening 
risk management and making logistics 
a strategic asset.

Beyond visibility, customers want 
automated exception handling and 
faster decision-making. How is DP 
World implementing AI, machine 
learning, or control-tower models 
to support real-time operational 
responses?

M. Kanis: We are developing con-
trol-tower capabilities that allow us to 
identify and resolve issues at an early 
stage. By combining real-time opera-
tional data with predictive analytics, 
we can flag potential disruptions be-
fore they impact safety, service or cost.

AI and machine-learning tools sup-
port areas such as forecasting, route 
optimization and exception manage-
ment, enabling faster and more con-
sistent responses. For customers, this 
translates into reduced operational 
noise, fewer escalations and more 
stable supply chains – particularly for 
high-risk or time-sensitive chemical 
cargo.

Chemical companies are under 
increasing pressure to demonstrate 
progress toward Scope 3 reductions. 
How is DP World supporting custom‑
ers on the road to greener logistics 

and which initiatives do you see as 
having the biggest near‑term impact?

M. Kanis: We focus on practical actions 
that deliver measurable emissions re-
ductions. This includes shifting cargo 
from road to rail or barge, optimizing 

routes, improving asset utilization, and 
investing in more efficient equipment 
and vessels across our network. These 
actions have immediate impact with-
out compromising safety or service lev-
els.

A good example is our Modal Shift 
Program in the UK, where custom-
ers reduced emissions by more than 
17,000 tons in its first year by mov-

ing chemical and industrial volumes 
from road to rail and short-sea ser-
vices. In the near term, modal shift and 
network optimization offer the great-
est impact. Alongside this, we provide 
customers with credible emissions 
data and reporting, helping them track 
progress and meet growing regulatory 
and stakeholder expectations around 
Scope 3.

Global trade routes for chemicals 
are shifting due to geopolitics, new 
regional hubs, and emerging mar‑
kets. How is DP World adapting its 
global network strategy to support 
customers through these long‑term 
structural changes?

M. Kanis: Chemical supply chains are 
becoming more regionalized and di-
versified. In Europe, for example, we 
see growing use of hubs such as Con-
stanta, where customers are rebalanc-
ing flows to improve resilience and re-
duce reliance on long-distance routes. 
This shift reflects a broader move to-
ward redundancy and optionality in 
network design.

We are adapting our network by 
strengthening regional hubs, improv-
ing inland connectivity and creating 
alternative routing options. Because 
DP World operates globally, we can 
support customers as they rebalance 
production and distribution across 
regions while maintaining consistent 
safety, compliance and operating stan-
dards - regardless of geography.

DP World works with customers that 
range from specialty producers to 
diversified global chemical majors. 
How do you approach co‑creating 
solutions with these different types 
of customers, and what does success‑
ful collaboration look like for you?

M. Kanis: It starts with a deep under-
standing of what matters most to each 
customer. Specialty producers often 
prioritize flexibility and speed, while 
global majors focus more on scale, gov-
ernance and standardization. Our role 
is to translate those priorities into sup-
ply-chain design, not force customers 
into a one-size-fits-all model.

Successful collaboration means 
designing solutions together, aligning 
KPIs, integrating systems and reduc-
ing interfaces. When it works well, the 
supply chain stops feeling like a series 
of handovers and becomes a natural 
extension of the customer’s own oper-
ation - delivering control, confidence 
and consistency at scale.

Looking ahead to 2030, what digital 
capabilities do you believe will dif‑
ferentiate leading logistics networks, 
and which KPIs should chemical com‑
panies monitor more closely to stay 
competitive? 

M. Kanis: The defining differentiator 
will be the ability to anticipate risk and 
act early. Predictive analytics, digital 
twins and advanced control-tower ca-
pabilities will separate reactive net-
works from truly resilient ones. The 
winners will be those who can inter-
vene before disruption becomes visible 
to the customer.

Chemical companies will need to 
look beyond traditional metrics such 
as cost and transit time. KPIs related 
to resilience, compliance performance, 
emissions intensity and response time 
to disruptions will become increas-
ingly critical. These indicators better 
reflect how well a supply chain per-
forms under pressure - not just in ideal 
conditions.

	n www.dpworld.com

“As chemicals supply 
chains become more 

interconnected and more 
exposed, resilience is no 

longer a nice-to-have – it is a 
commercial requirement.”
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To Attract Gen Z, the Chemical Industry Must Change
The Chemical Industry’s Workforce is Rapidly Approaching Retirement Age. We Need Fresh Talent, Fast.

Women in Chemicals recently hosted a cocktail reception at the Euro-

pean Petrochemical Association (EPCA) annual meeting. During the 

event, Co-Founder of Women in Chemicals (WIC), Amelia Greene, 

gave a speech sharing “In the next five years, a quarter of the chem-

ical workforce will be eligible for retirement. In ten years, half”. This 

statistic should be alarming for all chemical industry leaders. 

The chemical industry is at a critical 
crossroads. The sector is essential to 
global economies, yet it’s facing the 
existential challenge of a rapidly age-
ing workforce. As a significant percent-
age of the workforce quickly approach 
retirement age, the industry continues 
to struggle to attract young, diverse tal-
ent.

Many people become involved with 
the chemicals industry by chance. The 
social media we consume about the 
chemical sector often features neg-
ative content. It’s not until becoming 
involved with the industry and doing 
research that people realize the neces-
sary innovations and technologies the 

industry is championing. The chemical 
industry often doesn’t get the recogni-
tion it deserves for the technological 
advancements it drives, and consum-
ers don’t realize how significantly the 
chemical industry directly improves 
our lives. 

Gen Z is extremely purpose-driven. 
They want to know their work con-
tributes to a greater good. As a for-
ward-thinking generation, greater vis-
ibility to these critical innovations is a 
necessity to appeal to talent. Finding a 
shared purpose in the industry will be 
vital to appealing to Gen Z. Our indus-
try needs to attract the next genera-
tion of bright and fresh talent to ensure 

long-term sustainability, and that tal-
ent is looking to serve something larger 
than shareholders. 

The Imminent Talent Shortage

Many companies are struggling to find 
skilled candidates to replace retiring 
employees. Young talent either has 
no visibility to the industry or sees 
chemical manufacturing as completely 
unappealing. The current demograph-
ics of our workforce are still widely 
male-dominated. The lack of diver-
sity discourages young women and 
those from minority backgrounds from 
applying for jobs in the sector, as they 
feel they do not belong. According to 
a report by the National Girls Collab-
orative Project, women represent only 
28% of the STEM workforce in the US. 
As we stare down an impending tal-
ent gap, the chemical industry cannot 
afford to deter 50% of the potential 
talent pool. 

The lack of diversity also means 
there are limited visible success sto-

ries of young and successful individ-
uals working in the industry. This is 
important for a generation that is moti-
vated by emulating role models and 
idealizing thought leaders. In a recent 
2025 Alliance of Chemical Distributors 
(ACD) paper, ‘Understanding The Next 
Generation Workforce’, it is reported 
that 43% of younger Americans don’t 
even know what the chemical indus-
try actually does. At Women in Chemi-
cals, the ‘Careers in Chemicals’ initia-
tive is intended to address this issue 
and make our industry more attractive 
to the next generation of talent. The 
WIC program aims to help students 
by introducing them to the breadth 

Rose Harper,  
Partnerships  
Coordinator, WIC
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and depth of opportunities available 
in both technical STEM career path-
ways and other business and manufac-
turing roles. With its unique storytell-
ing format pulling in current women in 
the industry, the Careers in Chemicals 
programs gives students the necessary 
access to role models and leaders in 
the chemical industry whom they can 
relate to and aspire to be.

Gen Z cares deeply about sus-
tainable practices and environmen-
tal responsibility. The wide percep-
tion that the chemicals industry is an 
environmental net-negative, coupled 
with the lack of visibility of role mod-
els, makes for an existential challenge 
in attracting the next generation of 
the chemical industry workforce. The 
ACD paper reports that older millenni-
als are more interested in roles offer-
ing stability, benefits, and clear career 
paths, whereas over two-thirds (67%) 
of younger Americans said they’d be 
more likely to consider the industry if 
it emphasized environmental respon-
sibility. There’s a biased narrative 

associating the industry with a det-
rimental sustainable impact despite 
our industry leading and champion-
ing reductions of carbon footprints, 
greener and more efficient technolo-
gies, and safer alternatives to current 
products used in a variety of down-
stream sectors. In addressing this tal-
ent shortage, the chemical industry 
must address its fundamental market-
ing problem, leading to society’s neg-
ative perceptions. 

Attracting the  
Next Generation

The chemical industry is starting to 
make strides in attracting a younger 
workforce, but a disconnect still exists 
in the visibility of the net positive envi-
ronmental & social impact organiza-
tions have and ensuring we are com-
municating this to the right audience. 
Companies must highlight the positive 
progress they’re driving and how they 
impact our daily lives. Chemical com-

panies need to reframe and remar-
ket themselves to show how they are 
sustainable-led and forward-thinking 
to attract the next generation of tal-
ent who are seeking roles that are not 
only technically challenging but also 
meaningful. 

The 2025 ACD report shows “68% 
said they would be more likely to 
apply for a chemical distribution job 
if they saw someone their age and 
background succeeding in the indus-
try.” The industry needs a “narrative 
rebrand” and modernized image to 
attract a new generation with different 

values than their quickly ageing pre-
decessors. Organizations like Women 
in Chemicals show that diverse, young 
champions exist in the chemical indus-
try, and there are role models for Gen 
Z to look up to and follow in their foot-
steps.

The industry is making a positive 
impact in the world, but it’s clear that 
unless there is intentional effort to 
communicate these values to the next 
generation, we will continue to fail to 
attract talent. Without this effort, we 
are staring down an existential tal-
ent shortage. Chemical organizations 
need to place focus on championing 
and marketing their current young 
and diverse talent as role models for 
the next generation to aspire to. Our 
industry depends on it.

Rose Harper, Partnerships  
Coordinator at Women in  
Chemicals & Senior Marketing 
Associate at Morgan Latif

	n rose@womeninchemicals.com
	n www.womeninchemicals.com

“Gen Z is extremely 
purpose-driven.  

They want to know  
their work contributes to a 

greater good.”

More Than Just Contacts
How Networks Further Diversity and Equity and are Essential for Scientific Progress

On 10 February 2026 and in good annual tradition, Chemistry Europe 

and Angewandte Chemie hosted a shared event as part of the IUPAC 

Global Women´s Breakfast (GWB). The Wiley-VCH offices in Berlin 

and Weinheim, Germany, welcomed over 60 participants, with more 

participants watching the live-streamed presentations.

This seventh installment in the Wiley 
chemistry journals’ continued support 
of the GWB centered in on “The Power 
of Networks”, giving participants the 
chance to meet, discuss, and forge new 
connections. Invited speakers provided 
different perspectives on how networks 
are an essential part of science.

Feeling Like You Belong

Charlotte Gerischer, currently pursuing 
her Ph.D. at Ludwig-Maximilians-Uni-
versität (LMU) Munich, Germany, opened 
the floor with a presentation on the 
work of the “Team Chancengleichheit”, 
the Diversity, Equity, and Inclusion (DEI) 
working group of the German Chemical 
Society’s Young Chemist Network (JFC).

Highlighting several examples of 
how and why chemistry and STEM 
at large are still less diverse than the 
general population, she emphasized 
the importance of creating welcom-
ing environments. Networks, in this 
respect, are crucial for fostering a 
sense of belonging and self-efficacy 
for members of underrepresented 
groups. While progress has been made, 
achievements should not be taken for 
granted. 

Gerischer also presented sev-
eral examples of how the JCF works 
towards furthering DEI in the chemi-
cal sciences, such as the Diversity Talks 
format and providing guidelines for 
more inclusive meetings and confer-
ences.

Interdisciplinary Teams 
Building Networks

Eva Blasco, a Professor at Heidelberg 
University, Germany, a recipient of 
the Advanced Science Young Innova-
tor Award 2024, and involved in the 
Excellence Cluster “3D Matter Made to 
Order”, showcased her team’s work on 
functional materials—some of which 
are networks themselves.

She underscored the highly inter-
disciplinary environment that her 
research relies on. Science is a collab-
orative effort by nature, and progress 
relies on networks to generate, develop, 
and realize new ideas. Results from this 
work were broadly highlighted, includ-
ing a panel discussion with the Spanish 
collaborators facilitated by a network of 
Spanish scientists in Germany.

Connecting Professionals

Svjetlana Jerkovic, who works with 
ICL Group in Amsterdam, The Nether-
lands, and attended the event as a mem-
ber of the Advisory Board of Women in 

Chemicals, opened her presentation by 
recounting her first steps into the chem-
icals sector. Remembering the scarcity 
of visible networks and resource groups, 
she early-on had seen the need to build 
and open connections from within the 
industry. Thus, when discovering Women 
in Chemicals, she quickly engaged with 
this initiative launched in 2020.

What had started off as a small 
gathering has now evolved into a 
global organization counting over 7000 
members, dedicated to advancing, con-
necting, and supporting women across 
the chemicals industry.

Svjetlana highlighted recent ini-
tiatives like the launch of an annual 
scholarship program. The program 
aims to support a women pursuing 
secondary education in a STEM field, 
including in accredited trade and tech-
nical schools. The awardee will be hon-
ored at the 2026 Woman in CHemicals 
Conference on September 14-16.

Originally published in  
ChemistryViews.

	n www.chemistryviews.org
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Anti-Involution in China’s Chemical Industry
Curb of Destructive Competition in Chemicals is an Indication of a  
Broader Transformation in China’s Economic Strategy

China’s chemical industry has entered a period of intense compe-

tition and declining margins. Rapid capacity expansion has created 

persistent oversupply in several polymers and basic chemicals, trig-

gering aggressive price competition. As China accounted for 46% of 

global chemical production in 2024, these developments have major 

implications for global markets.

In China policy discussions, the cur-
rent situation is described as “involu-
tion”: companies invest in additional 
capacity and lower prices to maintain 
and increase market share. The Chi-
nese government is concerned about 
this situation and promotes “anti-in-
volution” measures to limit destruc-
tive competition and encourage high-
er-value industrial development.

What Is “Involution”?

Involution describes excessive compe-
tition in which increasing effort and 
investment do not generate material 
gains in productivity or profitability – 

the English expression “rat race” cap-
tures the dynamic reasonably well.

Typical signs of involution are rapid 
capacity expansion, homogeneous 
products, and aggressive price com-
petition, resulting in declining profits 
despite output growth. The concept is 
now widely used in China to describe 
competitive dynamics in sectors such 
as electric vehicles, solar panels, bat-
teries – and chemicals.

Drivers of Involution in  
China’s Chemical Industry

Several structural factors create condi-
tions in which capacity expansion and 

intense competition can persist even as 
profitability declines.

Local government investment 
incentives: Regional governments 
have long promoted industrial invest-
ment to stimulate economic growth, 
employment, and tax revenues. Large 
chemical projects, which are seen as 
focal points of regional development, 
receive particular support. As multi-
ple provinces pursue similar strategies, 
national capacity may expand faster 
than demand.

Refinery expansion and value chain 
integration: China’s buildup of large 
refinery–petrochemical complexes 
has increased capacity in downstream 
chemicals, particularly as refineries 
anticipate a shift away from gasoline 
and into petrochemicals and polymers. 
Once established, refineries ideally 
run at high operating rates to achieve 
economies of scale.

Focus on basic chemicals: China’s 
chemical output still consists largely 
of bulk products such as polyethylene, 
polypropylene, methanol, and PVC. 
These materials are largely standard-
ized and compete on price rather than 

differentiation. This structure makes 
the industry particularly vulnerable 
to price wars when supply exceeds 
demand.

Anti-Involution as a  
Policy Priority

In recent years, policymakers have 
increasingly warned against “involu-
tion-style competition”. Official pol-
icy statements at forums such as the 
Central Economic Work Conference call 
for rectifying “involution-style compe-
tition”, preventing disorderly competi-
tion, and improving the quality of eco-
nomic growth.

In practice, anti-involution means 
reducing destructive competition and 
promoting higher-quality industrial 
development. Typical measures may 
include tighter approval for new indus-
trial projects, encouragement of indus-
try consolidation, reduced incentives 
for excessive exports, and stronger 
support for technological upgrading.

While the term anti-involution is very 
recent, it is part of a longer-term trend 
in Chinese government policy to move 
from volume-driven growth toward 
quality- and innovation-driven growth.

The 15th Five-Year Plan

Based on early high-level information 
on China’s 15th Five-Year Plan (2026–
2030), anti-involution will be one of its 
core themes – specifically, high-qual-
ity development and technological 
upgrading.

Within the chemical industry, the 
emerging policy direction suggests 
greater emphasis on advanced mate-
rials, specialty chemicals, and innova-
tion-driven growth rather than contin-
ued expansion of commodity chemical 
production.

Kai Pflug,
Managing Director, 
Management 
Consulting – 
Chemicals 
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Examples of Involution  
in the Chemical Industry

Several major chemical value chains 
illustrate these involution dynamics 
in practice.

Polypropylene is one of the clear-
est examples. Large refinery–pet-
rochemical complexes and coal-
to-olefins plants have significantly 
expanded China’s PP production 
capacity. Over the past decade, Chi-
na’s polyethylene and polypropyl-
ene capacity more than doubled due 
to massive investment in integrated 
petrochemical facilities. Demand 
has continued to grow, but capac-
ity expansion has often grown faster, 
intensifying price competition and 
pushing margins lower.

Polyvinyl chloride illustrates how 
policy intervention may respond to 
involution. China is the world’s larg-
est PVC producer, with a large share 
based on coal-to-chemicals technology. 
Weakness in the construction sector 
has slowed domestic demand, while 
capacity additions have continued. 
As exports increased, the government 
decided to eliminate the 13% export 
VAT rebate for PVC beginning in April 
2026, reducing incentives to export 
surplus supply.

Purified terephthalic acid: China 
now accounts for more than half of 
global purified terephthalic acid capac-
ity. Large coastal petrochemical com-
plexes have added substantial new 
capacity in recent years. Although poly-
ester demand continues to grow, over-
supply has led to sharp margin fluctua-
tions and intense competition between 
producers.

Methanol and coal-to-chemicals 
highlight the regional component of 
involution. Many plants are located 
in inland coal-producing regions and 
supported by regional development 
policies. Alternative uses of coal may 
be limited due to the cost and infra-
structure requirements of transport-
ing coal to urban consumption centres. 
As a consequence, even when market 
conditions are weak, plants may con-
tinue operating.

Implications for Global 
Chemical Markets

China plays a central role in global 
chemical markets, and domestic poli-
cies therefore have significant interna-
tional implications. As domestic supply 
has exceeded demand, China’s chem-
ical exports have increased sharply, 
particularly to Southeast Asia, South 
Asia, Africa, and Latin America, but 
increasingly also to Europe. These 

exports have contributed to price pres-
sure in global markets.

Anti-involution policies aim to 
limit capacity expansion and improve 
domestic profitability, leading to 
reduced export pressure. However, the 
transition will take time, and export 
volumes will probably remain high in 
the near term as companies adjust to 
changing conditions.

Practical Measures

Some concrete policy measures have 
already begun to emerge. One exam-
ple is the adjustment of export incen-
tives for certain chemical products. 
The removal of the 13% export VAT 
rebate for PVC indirectly discour-
ages volume-driven competition in 
export markets. In addition, many of 
the established tools of regulating the 
chemical industry can also be utilized 
to promote anti-involution, including: 

Stricter environmental and safety reg-
ulation (leading to closure of smaller, 
outdated plants)

	◾ Capacity controls (e.g., production 
capacity can only be expanded if 
capacity is closed elsewhere)

	◾ Prohibition of specific production 
processes (e.g., carbide-based PVC)

	◾ Encouragement of mergers and 
consolidation (often involving state-
owned companies)

	◾ Provision of incentives for advanced 
chemicals (e.g., R&D subsidies)

	◾ Export policies (as illustrated by the 
removal of the VAT rebate)

	◾ Mandated shift of chemical produc-
tion into chemical parks with strict 
selection criteria

	◾ Tax policy (e.g., carbon taxes)
	◾ Energy efficiency regulation

Limits of the  
Anti-Involution Policy

Despite growing policy attention, the 
effectiveness of anti-involution mea-
sures remains uncertain. China has 
repeatedly attempted to reduce excess 
capacity in industries such as steel, 
cement, and coal, often with mixed 
results. Local governments often resist 
plant closures because of employment 
concerns, while companies may con-
tinue operating even at low margins to 

maintain cash flow and market share. 
In addition, many chemical plants are 
part of large integrated complexes, 
thus shutting down individual units 
may be economically difficult.

As a result, while anti-involution 
policies signal a shift in industrial pol-
icy priorities, their impact on supply 
growth and market competition may 
take several years to become visible.

Outlook

Anti-involution is an indication of a 
broader transformation in China’s 
economic strategy. Profitability, tech-
nological innovation, and industrial 
upgrading are promoted over vol-
ume growth.

For the chemical industry, this shift 
could lead to slower capacity growth, 
greater consolidation, and stronger 
focus on advanced materials and spe-
cialty chemicals — but drivers of over-
supply remain strong, so any changes 
will likely be gradual.

Kai Pflug, Managing Director,  
Management Consulting –  
Chemicals, Shanghai, China

	n kai.pflug@mc-chemicals.com
	n www.mc-chemicals.com
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In 2025, China had an excess capacity of 11.6 million tons of PP – or 46% of 
global PP excess capacity (source: ICIS)

Our iodine specialists
are happy to advise you: 
iod@hugohaeff ner.com
www.hugohaeff ner.com
+49 7141 67 0
+49 7141 67 270

IODINE FOR 
THE HIGHEST 
STANDARDS

Ensure quality now

Discover our portfolio: 
 Potassium iodate (FCC)
 Potassium iodide
 Copper iodide

 Sodium iodide
 Sodium periodate 
 Periodic acid 50%

Reliable quality, complete technical documentation,
and secure supply capability – for processes you can rely on.
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Navigating Uncertainty and Driving Innovation
Meeting Pharma’s Demand for Speed, Reliability, and Flexibility

At CPhI Frankfurt, Christene Smith from CHEManager International 

spoke with Arul Ramadurai, CCO, Axplora, about how the company 

is responding to the challenges and opportunities facing the phar-

maceutical industry. Ramadurai shares insights on adapting to global 

uncertainty, building strategic partnerships, and advancing flexible 

manufacturing.

CHEManager: How is Axplora adapt‑
ing to the current economic and geo‑
political situation, specifically within 
the pharmaceutical industry?

Arul Ramadurai: The pharmaceutical 
industry is experiencing a period of sig-
nificant uncertainty, shaped by eco-
nomic and geopolitical factors. At Ax-
plora, we see this not just as a challenge 
but as an opportunity to strengthen our 
position and better serve our custom-
ers. Unlike larger organizations with 
extensive public affairs teams, our ap-
proach is to stay closely connected to 
our clients—pharma companies and 
biotechs—by listening to their needs 
and responding quickly.

Our customers consistently empha-
size the importance of speed, efficiency, 
and above all, reliable supply chains. 
In pharma, robust supply is criti-
cal, and we’ve made it our priority to 
ensure that our operations can deliver 
on this promise. Axplora’s footprint—
with multiple sites across France, Ger-
many, Italy, and India—positions us to 
support customers in key markets 
and adapt to shifting global dynamics. 
We maintain a strong presence in the 
United States, regularly engaging with 
biotechs in innovation hubs like Bos-
ton, San Diego, and San Francisco. This 
direct engagement helps us anticipate 
market trends and regulatory changes, 
ensuring that Axplora remains agile 

and responsive. Ultimately, our strategy 
is to turn uncertainty into opportunity 
by focusing on what matters most to 
our pharma partners: reliability, speed, 
and tailored solutions.

How do you see the evolution of stra‑
tegic partnerships between CDMOs 
and pharma, and what is Axplora’s 
approach to flexible manufacturing?

A. Ramadurai: We operate in an indus-
try with a high obligation—we’re mak-
ing medicines, specifically the active 
ingredients that transform patients’ 
lives. Our partners, pharma companies 
and biotechs, have many choices. It’s 
not just about having differentiating 
technology; it’s about delivering reli-
able supply and efficiency.

Strategic partnerships require a 
deep understanding of our customers’ 
needs. It’s easy to talk about reliability 
and speed, but what does that mean 
in practice? For example, in chemis-
try, we might look at a four-step syn-
thetic process and identify where yields 
can be improved. Getting deep into the 

subject matter is essential. Our ambi-
tion is to know our customers better 
than anyone else, sometimes even bet-
ter than they know themselves. This 
enables us to offer tailored, radiated 
solutions that truly make a difference. 
We insist that our teams go beyond the 
surface—engaging with technical, pro-
curement, and manufacturing teams at 
our partners’ organizations. This depth 
of expertise positions us to deliver real 
value.

In what ways is Axplora pushing the 
boundaries of agile and flexible man‑
ufacturing to meet the evolving needs 
of pharma?

A. Ramadurai: Flexible and agile man-
ufacturing aren’t just buzzwords—
they’re realities for us. Our customers, 
especially biotechs, may be small or-

ganizations focused on getting to or 
through the clinic. They need the se-
curity that we can support them from 
R&D quantities all the way to commer-
cial manufacturing. 

Arul Ramadurai, CCO, Axplora

“It’s not just about having 
differentiating technology; 
it’s about delivering reliable 

supply and efficiency.”
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All our sites have R&D capabilities, 
allowing us to support process devel-
opment from the earliest stages. We’re 
world-class in industrial chemistry, 
helping transform small batches into 
commercial quantities at speed and at 
the right price point.

Flexibility also has a geographical 
dimension. When new programs come 
in, we consider which site is best for 
the customer, focusing on cycle time, 
yields, and asset fit. Our ability to flex 
between sites is a core strength.

Another aspect is investing in local 
communities and partnering with edu-
cational institutions. Our apprentice 
schemes help develop future talent, 
ensuring a strong workforce.

Finally, there’s AI. We take a healthy, 
pragmatic approach—piloting AI where 
it can genuinely improve cycle times 
and yields. If it brings an advantage 
for our customers, we adopt it; oth-
erwise, we don’t. Agility and flexibil-
ity have many facets, and we strive to 
excel in all of them.

Axplora is investing heavily in 
expanding its global network. How 
are digitalization and data analytics 
being integrated into these ew facili‑
ties to enhance operational efficiency, 
regulatory compliance, and customer 
experience?

A. Ramadurai: Our approach to digi-
talisation is data-driven, science-led 
and anchored in customer need. As our 
customers develop more complex mol-
ecules, they expect not only manufac-
turing scale, but also robust data, con-
sistent quality systems and clear 
regulatory alignment across sites.

One of our most significant initia-
tives is the further deployment of the 
Ennov platform across the CDMO busi-
ness unit. This programme harmonises 
document management, core quality 
processes such as CAPA, deviations, 
OOS and change control, as well as 
learning management. We are creat-
ing a single, structured data backbone 
that supports faster decision-making, 
improved traceability and stronger 
regulatory compliance.

In parallel, we are strengthening 
our Laboratory Information Manage-
ment System (LIMS), as we transition 
away from paper-based laboratory 
operations. This data-rich, science-led 
manufacturing approach is in line 
with customer expectations around a 
greater digital footprint.

Together, these investments bring 
Axplora’s facilities to the state of the 
art expected by regulators and bio-
pharmaceutical companies today, while 
ensuring all sites operate under a uni-

fied quality and data framework. This 
translates into a clearer, more consis-
tent experience: one view of quality, 
centralised data to support product 
release, and greater confidence that 
decisions are driven by science, data 
and their specific project needs.

What measurable impact is Axplo‑
ra’s sustainability strategy having 
on your pharma partnerships and 
the communities where you operate? 

A. Ramadurai: At Axplora, we are rais-
ing the bar in how sustainability is em-
bedded into our customer partner-
ships. We integrate environmental and 
social performance objectives directly 
into customer dialogue, project design, 
and operational execution. Sustainabil-
ity is addressed upstream, during de-
velopment and scale-up phases, allow-
ing us to jointly reduce environmental 
footprint while maintaining the highest 
standards of quality, regulatory com-
pliance, and supply reliability.

This approach delivers measurable 
environmental impact. Through opti-
mized process design, systematic use 
of Process Mass Intensity, improved 
energy efficiency, and increased use 
of lower-impact solvents and utilities, 
we reduce raw material consumption, 
waste generation, and carbon intensity 
from early project stages. At site level, 

improved energy contributes directly 
to our customers’ Scope 3 reduction 
objectives. Today, all Axplora sites in 
France operate on 100% renewable 
electricity, with 61% renewable elec-
tricity across the Group.

From a partnership perspective, 
sustainability KPIs are increasingly 
reviewed alongside traditional qual-
ity, cost, and delivery metrics. This cre-
ates a more transparent, data-driven 
dialogue and supports stronger align-
ment with our customers’ sustain-
ability roadmaps, including through 
recognized ESG assessments such as 
EcoVadis. The result is greater trust, 
more resilient long-term partnerships, 
and positioning Axplora as a preferred 
partner for complex and strategic API 
manufacturing programs.

Beyond our customer relation-
ships, this strategy also has tangible 
local impact. We continue to priori-
tize safe operations, workforce devel-
opment, and local employment, while 
maintaining close engagement with 
local authorities and stakeholders. 
This reinforces Axplora’s role as a 
responsible industrial actor, support-
ing both sustainable supply chains for 
our customers and long-term value 
creation in the communities where 
we operate.

How does Axplora’s innovation strat‑
egy support the development of new 
modalities manufacturing like GLP-1 
peptides and high-potency APIs, both 
within your teams and through exter‑
nal collaborations?

A. Ramadurai: Our innovation strategy 
starts with a simple question: how can 
we give customers reliable, scalable 
manufacturing solutions for increas-
ingly complex molecules — delivered 

by teams with real-world experience, 
not just theoretical capability.

Many of today’s fastest-growing 
modalities — from GLP-1 peptides to 
ADCs and other high-potency APIs — 
are defined by demanding require-
ments in purification, containment and 
process robustness. Being a pioneer in 
advanced chromatography, Axplora 
invested early, positioning us strongly 
in peptide purification long before 
GLP-1 demand accelerated. That foun-
dation now enables us to support cus-
tomers seamlessly as programs move 
from development through to commer-
cial scale.

The same forward-looking 
approach applies to ADCs. Our com-
mitment of more than 20 years in this 
space, particularly at Le Mans, has 
built deep expertise in high-potency 
payload manufacturing and conjuga-
tion. Today, Axplora is a trusted sup-
ply chain partner for six FDA-approved 
ADCs — a track record that reflects 
our ability to move programs success-
fully from clinical development into full 
commercial production and to support 
them reliably at scale.

We are now expanding these 
strengths through integrated peptide 
purification programs at Pompey and 
Mourenx and conjugation programs 
at Le Mans, supported by our wider 
European CDMO network. Innovation 
in one domain consistently strength-
ens our capabilities in adjacent areas 
— and helps us attract the scientific 
talent required to stay ahead.

For customers, the outcome is clear: 
partnership with experienced teams 
who understand complex modalities, 
reduce technical risk and accelerate 
the path to market with confidence.

	n www.axplora.com

“Flexible and agile 
manufacturing aren’t  

just buzzwords—they’re 
realities for us.”
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Aligning AI and Laboratory Execution in Drug Discovery
From In Silico Design to In Vitro Impact

Artificial intelligence is transforming molecular design, but synthesis 

remains the limiting step in drug discovery. To translate computa-

tional advances into real productivity gains, organizations must better 

align digital design with laboratory execution. AI-driven orchestration 

provides a practical framework to coordinate design, synthesis, and 

testing within existing R&D infrastructures, accelerating the transi-

tion from in silico hypotheses to in vitro validation and improving the 

productivity of the DMTA cycle.

The Acceleration Paradox

Artificial intelligence is reshaping how 
molecules are conceived. Generative 
models can now explore vast regions of 
chemical space, proposing and optimiz-
ing candidate structures with unprec-
edented speed.

However, realizing the value of 
these digital advances requires more 
than algorithmic performance. Drug 
discovery breakthroughs still occur in 
the laboratory, where compounds are 
synthesized, tested, and evaluated. The 
true challenge is therefore not simply 

accelerating design, but aligning arti-
ficial intelligence with laboratory exe-
cution so that computational insight 
translates rapidly into experimental 
evidence.

“Many AI companies tend to forget 
that, however good a compound may 
look in silico, it still needs to be made 
in the lab, tested, and used to inform 
the next round of design. Drug discov-
ery is ultimately about iterative learn-
ing through multiple design–make–
analyze cycles. Success depends on 
how effective you are in the transi-
tion between the in silico and in vitro 

worlds — and that is where lab auto-
mation becomes critical.” Yann Gas-
ton-Mathé, CEO and Co-Founder, Iktos.

The competitive differentiator is not 
how many molecules can be imagined, 
but how effectively digital design and 
experimental execution operate as a 
coordinated system.

The Real Bottleneck:  
Integration, Not Capacity

Synthesis remains the primary bot-
tleneck in modern design-make-test-
analyze (DMTA) workflows. While lab-
oratory automation has matured, it 
was historically designed for specific 

use cases: high-throughput reaction 
optimization or parallel library syn-
thesis around a common scaffold. 
These approaches are efficient when 
workflows are homogeneous and 
repetitive.

However, AI-driven design gener-
ates chemically diverse compounds 
spanning multiple reaction types and 
conditions. Traditional automation 
struggles in this context. Expanding 
internal capacity or outsourcing to con-
tract research organizations increases 
throughput, but it fails to address the 
underlying problem that prevents 
acceleration. Processes often remain 
sequential and siloed: computational 
teams design molecules, chemists eval-
uate feasibility, inventory constraints 
are checked separately, and robotic 
systems execute predefined batches.

The limitation is not simply capac-
ity. It is the lack of integration between 
design, retrosynthesis, scheduling, 
inventory management, and labora-
tory execution. The gap is not chem-
istry — it is integration.

From Automation to 
AI-Driven Orchestration

AI-driven orchestration addresses 
this structural disconnect. Rather 
than treating design, synthesis plan-
ning, and execution as separate steps, 
orchestration integrates them into a 
constraint-aware workflow.

Yann Gaston- 
Mathé,  
CEO and 
Co-founder, 
Iktos

“Many AI companies tend to 
forget that, however good 
a compound may look in 
silico, it still needs to be 
made in the lab, tested, 

and used to inform the next 
round of design.”
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“The objective is not to 
replace chemists, but to 
enhance their ability to 

manage complexity at scale 
while preserving scientific 

judgment.”
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In practice, this means that molec-
ular design is guided by synthetic fea-
sibility and laboratory capabilities 
from the outset. Retrosynthetic routes 
are selected with consideration of 
available building blocks and opera-
tional constraints. Scheduling systems 
account for inventory, reactor capacity, 
and compatible operating conditions. 
Experimental outputs are structured 
to feed directly back into subsequent 
design cycles.

Importantly, orchestration does not 
require building a fully autonomous 
laboratory from scratch. It leverages 
existing infrastructure — robotic plat-
forms, inventory systems, analytical 
tools — and coordinates them through 
intelligent software layers. The objec-
tive is not to replace chemists, but to 
enhance their ability to manage com-
plexity at scale while preserving sci-
entific judgment.

By embedding AI into operational 
decision-making, AI-driven orchestra-
tion transforms laboratory automation 
from a task-execution tool into a stra-
tegic engine for portfolio-level learning.

Maximizing Laboratory 
Capacity Through Clustering

One example of AI-driven orchestration 
in action is the clustering of diverse 
reactions based on compatible operat-
ing windows, such as overlapping tem-
perature and time ranges. Instead of 
grouping reactions solely by transfor-
mation type, reactions from different 
chemical families can be executed in 
parallel when their experimental con-
ditions intersect.

This approach increases reactor uti-
lization, reduces fragmentation across 
projects, and allows greater chemical 
diversity per campaign. It shifts auto-

mation from supporting isolated librar-
ies to advancing multiple hypotheses 
simultaneously.

A recent study applying such an 
orchestrated workflow across 135 
diverse reactions, executed under clus-
tered conditions, achieved an overall 
success rate of approximately 70% 
without individual reaction optimi-
zation (Le Vaillant et al., Chem. Sci., 
2026). Excellent reactivity outcomes 
were observed for classical reactions, 
such as palladium catalyzed couplings 
(Suzuki and alkyl-Suzuki couplings 
at 100%, Buchwald–Hartwig amina-
tion at 84%, Boration, and Heck and 
Sonogashira couplings at 67%), amide 
bond formation (amide Schotten Bau-
mann at 100% and peptidic coupling 
at 83%), and sulfonamide synthesis 
(71%). Considering that the objective 
was not yield maximization, but accel-
eration of experimental learning across 
chemically distinct targets, the study 
provides ample evidence of the robust-

ness and scalability of an orchestrated 
high-diversity synthesis strategy.

Clustering illustrates how orches-
tration can translate computational 
diversity into experimental through-
put. This capability is essential to 
fully leverage the structural diversity 
generated by AI-driven design, mov-
ing beyond traditional scaffold-based 
library approaches toward broader 
chemical exploration and, ultimately, 
more innovative therapeutic options 
for patients.

Enabling Faster  
Learning Cycles

For pharmaceutical organizations, the 
strategic impact of AI-driven orches-
tration lies in its effect on learning 
velocity. Shorter and more predict-
able DMTA cycles enable faster con-
vergence from hit identification to opti-
mized leads. Robotic assets are utilized 

more efficiently, and experimental data 
are generated in a structured, repro-
ducible manner.

This shift moves laboratory oper-
ations from a project-based execu-
tion model to a portfolio-level learn-
ing engine. Multiple programs can 
advance in parallel, decision latency 
decreases as data flows more seam-
lessly between computational and 
experimental teams. The impact of 
AI-driven in silico design materializes 
only when experimental evidence is 
generated rapidly enough to inform 
subsequent iterations.

From In Silico Promise to 
Experimental Impact

Artificial intelligence has expanded 
what can be designed. The competi-
tive question is whether laboratories 
can keep pace.

Success in AI-driven drug discov-
ery is determined by how effectively 
organizations translate in silico insight 
into experimentally validated evidence. 
AI-driven orchestration provides a 
practical pathway to achieve this align-
ment — integrating design, synthesis, 
and testing into a coordinated, con-
straint-aware workflow.

AI does not transform drug discov-
ery by generating more molecules. 
It transforms it by accelerating how 
quickly those molecules become data 
— and how quickly that data trans-
lates into better decisions that ulti-
mately lead to more effective thera-
pies for patients.

Yann Gaston-Mathé,  
CEO and Co-founder, Iktos

	n yann.gaston.mathe@iktos.com
	n iktos.ai
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Better Data, Better Decisions
The Next Phase of Cell Line Development

Cell line development timelines remain tightly governed by biology, 

even as new tools improve how efficiently teams work within those 

limits. While automation and digitalization are now embedded in many 

CLD workflows, expectations of dramatic time compression are giv-

ing way to a more realistic focus on optimization: generating better 

data earlier, making more confident clone‑selection decisions, and 

reducing rework and downstream risk. These themes were highlighted 

at a recent virtual CLD event, where Tom Kelly of Johnson & John-

son, representing BioPhorum, outlined industry‑wide constraints and 

opportunities for timeline optimization, and Xiaoyan Tang of Merck 

& Co. (MSD) shared practical experience showing how structured, 

automated platforms can improve predictability and decision quality.

CHEManager International: Auto‑
mation is often described as the key 
to significantly shortening cell line 
development timelines. How much 
impact is it really having?

Tom Kelly: Automation is certainly be-
ing adopted more widely across the in-
dustry, but it’s important to be realistic 
about what it can and can’t do. What 

we’re seeing is that automation isn’t 
really shortening CLD timelines in a 
fundamental way. The biggest driver is 
still the doubling time of the cells. 
Whether someone is doing that work 
manually or using automated systems, 
you can’t make the cells grow faster.

Its biggest impact is on work-
load rather than absolute timelines. 
Automation reduces the amount of 

hands‑on work scientists are doing. It 
allows people to oversee more exper-
iments and potentially work on more 
than one project at the same time. 
It can also support quicker deci-
sion‑making, often within the same 

day. But it’s not typically saving days, 
weeks, or certainly not months in CLD 
itself.

One topic that frequently comes up 
in discussions about acceleration is 
the use of pools instead of clones. 
Is that approach gaining traction? 
Does using pools actually shorten 
CLD timelines?

T. Kelly: That’s been a hot topic in the 
industry for probably the last decade, 
but it’s also something that often comes 

with risk. There are clear health au-
thority requirements that you need to 
have a clone for late‑stage develop-

Tom Kelly, Director of Cell Engineering 
and Analytical Sciences,  
Johnson & Johnson

Xiaoyan Tang, Prin. Scientist,  
Discovery Process Biologics Group, 
Merck & Co. (MSD)

“For decades, the industry 
focus has largely been on 
antibodies, but over the 

last ten years we’ve seen 
more bispecific molecules 
being approved, and the 

number and complexity of 
new modalities in the clinic 

continues to grow.”

Tom Kelly, Johnson & Johnson
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ment and for commercial manufactur-
ing, and that isn’t changing.

That said, people are increasingly 
trying to find ways to use pools ear-
lier in the development process. A 
pooled material is often representa-
tive of the final clone, and we’re see-
ing more publications showing com-
parability between pools and clones. 
Because of that, there are discussions 
about where pooled material could be 
used, whether that’s for GLP studies or, 
in some cases, even being considered 
for Phase I material.

Not much of the industry has fully 
moved in that direction yet, but it does 
seem to be a hot topic and a direction 
the industry is moving toward. Using 
pools doesn’t really change when you 
have a clone available, so it doesn’t 
directly shorten the CLD timeline. How-
ever, it can help shorten timelines in 
subsequent steps. Instead of waiting 
for a clone to be ready, downstream 
groups can move forward using pooled 
material, which can reduce overall 
program timelines beyond CLD.

What’s next for the CLD Workstream 
at BioPhorum? 

T. Kelly: Two of the main topics we’re 
focusing on right now are genetic 
characterization and complex mole-
cules.

On genetic characterization, the 
discussions are around what assays 
are done, when they should be done, 
how long they take, and how exten-
sive they need to be based on health 
authority requirements. Almost every-
one involved in cell line development is 
very aware of these regulatory expec-
tations. These assays are often not 
required early in development, but 
once you reach late clinical stages 
and regulatory submissions, they really 
increase in intensity and importance. 
So a big focus is on understanding best 
practices and how to improve current 
approaches. 

The other major topic is complex 
molecules. For decades, the industry 
focus has largely been on antibod-
ies, but over the last ten years we’ve 
seen more bispecific molecules being 
approved, and the number and com-
plexity of new modalities in the clinic 
continues to grow. That increased com-
plexity is changing not only what a CLD 
workflow looks like, but also how CLD 
impacts other functions across the 
pharmaceutical development pipeline.

Why is an automated cell line devel‑
opment (CLD) platform important in 
industry?

Xiaoyan Tang: An automated cell line 
development platform is important in 
industry because it directly impacts 
speed, quality, and competitiveness. 
Automation lets us screen far more 
clones or pools than we could ever do 
manually. Instead of evaluating just a 
limited number of cell lines, we can 
now evaluate hundreds, and that dra-
matically increases our chances of 
finding stable, high‑producing cell 
lines.

It also helps shorten cell line devel-
opment timelines. High‑throughput 
platforms can run around the clock, 
handle many plates at the same time, 
and remove a lot of the manual bottle-
necks. At the same time, automation 
improves consistency and data quality 
by standardizing seeding, feeding, sam-
pling, and passaging, and by reducing 
operating errors.

Imaging and integrated data cap-
ture give us strong evidence of mono-
clonality and clear traceability from 
the single cell all the way to the final 
clone, which is exactly what regula-
tors expect. And just as importantly, 
automation reduces repetitive manual 
work. Scientists spend less time moving 
plates and changing media, and more 
time designing better experiments, 
integrating data, and solving problems.

What are the different categories of 
automated CLD platforms, and in 
which areas do each type perform 
best?

X. Tang: When we talk about automated, 
high‑throughput cell line development 
platforms, we’re really comparing dif-
ferent underlying technologies.

One group is microfluidic single‑cell 
systems, such as chip‑based platforms. 
These use thousands of very small 
chambers to handle individual cells, 
image them in real time, and mea-
sure secretion or binding directly at 
the single‑cell level. The strength of 
these platforms is the very rich sin-
gle‑cell functional data they gener-

ate, along with very strong evidence 
of monoclonality.

The second group includes dedi-
cated cell line development instrument 
suites. These are built around pre-
cise single‑cell dispensing into plates, 
combined with high‑resolution imag-
ing. Technologically, they stay in the 
plate‑based world, but they add spe-
cialized optics and software to prove 
monoclonality and to standardize clone 
screening.

The third major group combines 
flow cytometry‑based single‑cell sort-
ing with plate‑based automation. These 
systems focus on very high throughput 
and maximum assay flexibility. They 
typically integrate cell sorting with 
liquid handling, automated incubators, 
and plate readers. Some vendors offer 
these as bundled, end‑to‑end work-
flows, while many companies build 
customized platforms by integrating 
different technologies with in‑house 
software.

What were the main challenges you 
encountered while designing and 
implementing the platform?

X. Tang: Building a high‑throughput 
automated platform was not simple, 
and we faced several key challenges.

The first challenge was system 
integration and scheduling. We had 
to make sure that plates coming 
out of the cell sorter were correctly 
labelled, tracked, and handed over to 
the incubators, readers, and imagers 
at the right time. Coordinating all of 
these instruments on a single sched-
ule, and handling exceptions such 

as instrument downtime or delayed 
plates, required very careful work-
flow design.

The second challenge was data flow 
and traceability. We needed end‑to‑end 
visibility from the initial single‑cell 
sorting step through expansion and 
screening. That meant pulling data 
from the cell sorter, imaging systems, 
and analytical instruments into a sin-
gle record, with a clear audit trail to 
support monoclonality and clone iden-
tity.

The third challenge was reliability 
and error handling. In real‑world oper-
ations, plates can be misaligned and 
instruments can fail. We had to build in 
checks, alarms, and recovery strategies 
so that these issues would not compro-
mise data quality or traceability.

Overall, we worked through these 
challenges and built a high‑throughput 
platform that fits our long‑term devel-
opment needs.

	n www.biophorum.com
	n www.jnj.com 
	n www.msd.com

On-Demand 
Webinar:

View the webinar  
now on-demand!
events.bizzabo.com/ 
CellCultureandBioprocessing/home

“An automated cell line 
development platform 
is important in industry 

because it directly impacts 
speed, quality, and 
competitiveness.”

Xiaoyan Tang, Merck & Co.
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Biopharma 2026 Predictions
AI and Regulation Reshape Biopharma R&D

Over recent years, biopharmaceutical companies have made signifi-

cant strides in linking data and processes across clinical, regulatory, 

safety, and quality functions. In 2026, the operational focus will shift 

further toward seamless flow: connected activity across teams sup-

ported by a robust technology infrastructure that enhances visibil-

ity, traceability, and inspection readiness. This push comes as Euro-

pean regulatory expectations continue to evolve. In parallel, AI will 

mature from early-stage capability to embedded, compliant systems. 

Below are four predictions for where the biopharmaceutical industry 

is headed in 2026.

European Regulation Drives 
“Inspection-Ready by 
Design”

In 2026, regulatory change in Europe 
will feel less like a series of one-off 
milestones and more like a steady 
operating reality. Clinical teams will 
be firmly in a clinical trials informa-
tion system (CTIS)-first world under 
the EU Clinical Trials Regulation, 
which continues to raise expectations 
for consistency across countries, faster 
coordination, and complete, traceable 
documentation. Coupled with moves 
toward structured submissions such 
as electronic common technical doc-
ument (eCTD) 4.0, this requires orga-
nizations to move beyond ad-hoc fixes 
and to deliver consistent quality every 

time, with fewer exceptions and mov-
ing beyond the need for local work-
arounds or fixes.

At the same time, the Interna-
tional Council for Harmonization, effi-
cacy guideline number 6 (Good Clinical 
Practice, GCP), Revision 3 (ICH E6(R3)) 
will further move the industry toward a 
risk-based approach to GCP, with spon-
sors needing to show that quality is 
designed into a study and how over-
sight is executed across partners, data 
sources, and systems. This narrows the 
gap between operations and compli-
ance, redefining “inspection readiness” 
as a constant operational state rather 
than a last-minute scramble. Achieving 
it depends on clearly defined process 
ownership, consistent documentation, 
and a reliable trail of decisions.

Finally, structured data requirements 
will also keep advancing. Initiatives, 
such as Identification of Medicinal Prod-
ucts (IDMP) are a signal of the regula-
tory move toward standardized product 
and substance data that can be reused 
and reconciled across the lifecycle. In 
practice, 2026 will reward companies 
that reduce manual handoffs between 
functions with shared data and harmo-
nized processes – enabling both greater 
speed and continuous audit-readiness.

Data, Process, and AI 
Agents Come to the Fore

In 2026, many biopharmas will have 
moved beyond the initial experimen-
tation phase with artificial intellience 
(AI). Early pilots in summarization, 
classification, extraction, and draft 
generation revealed the same lim-
itation time and again: AI’s reliabil-
ity is only as strong as the data, pro-
cesses, and governance supporting it. 
As expectations rise, especially under 
the EU AI Act for regulated industries, 
AI-readiness will be treated less as a 
collection of pilots and more as a core 
operational capability.

This is where the conversation 
shifts from “Can AI help?” to “Can AI 
help in a ways that are trustworthy, 
explainable, and scalable?” The path 
to that outcome is not mysterious, but 
it is demanding:

	◾ Harmonized data and metadata to 
produce consistent and dependable 
outputs

	◾ Standardized workflows with defined 
control points for task execution

	◾ Clear governance outlining respon-
sibility, validation, and monitoring 

	◾ Audit-friendly traceability so deci-
sions can be understood and defended

With these foundations in place, the 
next step becomes achievable: agentic 
AI. In 2026, organizations will begin 
to deploy task-driven AI agents capa-
ble of initiating workflows, validating 
completeness, summarizing outcomes, 
flagging anomalies, and directing work 
to the right individuals. The real gains 
will come when these agents operate 
within disciplined processes and con-
nected datasets – improving cycle time 
and quality while avoiding new risks.

Improved Data Flow to 
Accelerate Recruitment and 
Enhance Patient Access and 
Experience

Better clinical data flow between sites 
and sponsors will allow trials to run 
faster and operate more efficiently. 
Physicians will receive relevant study 
information directly, enabling them to 
match patients to suitable research, 
Embedded AI that links datasets in real 
time will connect trial data between 

Rik van Mol, 
Senior VP,  
Veeva Systems

“2026 will reward companies 
that reduce manual handoffs 

between functions with 
shared data and harmonized 

processes – enabling 
both greater speed and 

continuous audit-readiness.”
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sponsors and sites so that physi-
cians can search treatment and trial 
options based on a patient’s condition. 
This direct-to-physician approach will 

reduce reliance on sites for recruit-
ment, helping to meet enrolment tar-
gets sooner and expanding patient 
access to clinical trials. 

For sites, modern technology 
relieves much of the recruitment bur-
den and replaces paper-based, man-

ual source data verification (SDV) for 
clinical research associates (CRAs) 
with digital workflows. eSource tools 
will connect upstream and down-
stream clinical data sources, first with 
EHRs to merge patient health records 
seamlessly. When connected with EDC, 
source forms will be defined by a trial 
definition to speed and improve data 
flow to the sponsor. This streamlines 
study visits for patients and advances 
trials for sites and sponsors. 

Agentic AI QC Lab Assis-
tants Set to Enhance Speed 
and Connectivity 

In laboratories, the use of AI will move 
beyond chatbots toward embedded, 
task-focused assistants working within 
regulated processes. QC labs are rec-
ognizing the efficiency potential of 
such agents, focusing on deploying 
them across personnel and processes. 
Yet many labs still operate with frag-
mented systems and paper-based pro-

cesses. Modernizing and consolidating 
systems, standardizing data and work-
flows, as well as integrating quality 
assurance will be key to realizing the 

productivity gains of QC-specific AI.  
In this environment, lab analysts 

will collaborate with AI agents capa-
ble of starting workflows, summariz-
ing outcomes, and monitoring trends 
and early indicators of risk. This sup-
ports proactive quality management 
and fosters “right-first-time” execu-
tion. The result will be highly effective 
and efficient in QC labs where people 
and agents work in tandem to reduce 
batch cycle durations.

The Bigger Picture for 2026

Linking these predictions is a single 
thread: connected execution. Euro-
pean regulators are raising expecta-
tions for transparency, traceability, and 
consistent oversight, while AI is push-
ing organizations to strengthen oper-
ational foundations. AI agents cannot 
scale effectively if processes are incon-
sistent or data is fragmented. In 2026, 
the leaders will be those who establish 
continuous data flow across clinical, 
regulatory, safety, and quality with an 
inspection-ready development founda-
tion, and deploy AI in ways that teams 
can trust and measure. The business 
outcome is clear: fewer handoffs and 
unexpected issues, greater compli-
ance, and faster delivery of therapies 
for patients.

Rik van Mol, Senior Vice President, 
Veeva R&D and Quality

	n rik.vanmol@veeva.com
	n www.veeva.com

“Modernizing and 
consolidating systems, 
standardizing data and 
workflows, as well as 

integrating quality assurance 
will be key to realizing 

the productivity gains of 
QC-specific AI.”

“AI’s reliability is only 
as strong as the data, 

processes, and governance 
supporting it.”

A special “Thank You” to over  
50,000 followers on the CHEManager 
LinkedIn channels!

www.linkedin.com/company/
chemanager-international

5500,,
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Automation is Key to Maximizing AI 
The Successful Lab of The Future Requires Digital Transformation

To meet the demands of accelerated discovery; accurate, reproducible 

results; and higher throughput, digital transformation is becoming a 

when, not an if, for chemistry labs. AI is generating exponentially grow-

ing volumes of data, robotics implementation is transitioning from “per-

haps we’ll have them one day” to day-to-day reality, and all this needs 

to be managed to meet challenges instead of having it bury the lab.

Cenevo (then Titian Software and Lab-
guru) surveyed more than 155 lab 
management professionals, who enu-
merated their major issues as follows:

	◾ AI adoption within the R&D process 
is actually secondary to focusing on 
the most basic of lab management 
challenges – inventory management. 
65% of respondents said supply and 
reagent management is the first 
technology that they want to fully 
implement.

	◾ More than half said that data man-
agement and overload was a major 
issue that needed to be addressed. 
High-throughput experiments, sup-
plemented with AI, are generating 
more data than their labs can cur-
rently handle.

	◾ Smarter, faster science requires 
increasing automation (77% of 
respondents) and adopting AI/
machine learning (ML) (75%).

	◾ Digitization is only somewhat in 
place. Only 15% are fully digitized, 
and half still have manual processes. 
Smaller organizations and academia 
fall into the early stages, while many 
of the large pharma/biotech compa-
nies are already well into the process.

Getting the Lab in Order

Automation is the first step toward 
streamlining lab operations. It’s the 
best way to reduce manual work while 
strengthening compliance. 

Even in the biggest manufactur-
ing or pharma chem labs, resources 
aren’t infinite. Implementing a smart 
scheduling tool makes it easier to pri-
oritize equipment access and even pri-
orities for lab personnel. When com-
bined with AI/ML, these smart tools 
can analyze performance data to gen-
erate preventative maintenance alerts 
and adjust schedules when downtime 
is necessary or if parallel tests can be 
run on other equipment to take up 
the slack.

Scheduling tools can be integrated 
with user profiles and training records, 
so if an employee isn’t qualified to run 
an experiment on a specific piece of 
equipment, the lab manager can be 

notified that the person needs to either 
be trained or reassigned. AI can be 
used to simplify digital workflows while 
reinforcing compliance. Lab managers 
can set up rules for electronic signa-
ture and audit trails for stronger trace-
ability from raw data to results. The 
automated electronic record keeping 
creates a “paper trail,” making it eas-
ier to comply with future regulatory 
audits. 

Automated inventory tracking 
using a barcode reader may ensure 
that every time a reagent is used in an 
experiment, the volume and even the 
age of the agent is tracked. Low-stock 
and expiration alerts and automated 
ordering make sure that the chemi-
cals needed to run the experiments are 
always available. The barcodes make 
it easier to ensure real-time inventory 
location tracking, maintaining hazard-
ous material compliance.

Equipment automation itself, such 
as the automation of lab reactors 
and titration systems within chemi-
cal manufacturing, allows for chem-
ical synthesis without human interac-
tion or interference, reducing potential 
exposure to dangerous reagents. In life 
sciences, liquid handling systems and 
robotic workstations can more pre-
cisely perform DNA normalization, 
high-throughput screening, and col-
ony picking, improving experiment 
reproducibility, and speeding early 
stage discovery. 

Eynav Haltzi,  
Product Manager, 
Cenevo

“Automation is the first step 
toward streamlining lab 

operations. It’s the best way 
to reduce manual work while 
strengthening compliance.”
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Eynav Haltzi is a Product Manager at 
Cenevo, which specializes in lab 
management systems, automation, 
orchestration, data management 
and AI technology for life sciences. 
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Data Management  
Made Simpler

Each chemistry lab, whether in life 
sciences, biotech, manufacturing, gre-
entech, etc., is working with diverse 
modalities beyond just small molecules, 
antibodies, and polymers. The com-
plexity adds more challenges around 
data acquisition, storage, analyses, and 
compliance. 

When all lab work was manual, 
the lab notebook served as the single 
source of truth. Now, a lab can have 
“dozens of sources of truth.” Data 
fragmentation and the lack of con-
text and metadata across laboratory 
information management systems, 
electronic lab notebooks, instrumenta-
tion software, data analysis software, 
inventory tools, and automation sys-
tems, etc., create not only significant 

bottlenecks but potentially incorrect 
results if all the data isn’t analyzed 
together. 

Implementing the FAIR (findable, 
accessible, interoperable, and reus-
able) data principles is one key to 
streamlining data management. Find-
able and accessible data ensures meta-
data and data are both easily search-
able thanks to unique identifiers and 
retrieved. For example, in a manufac-
turing lab producing pharmaceutical 
intermediates, each production batch 
is assigned a unique identifier, and all 
analytical results (e.g. HPLC, GC-MS, 
spectroscopic data) are tagged with 
comprehensive metadata: product 
code, batch number, test date, instru-
ment ID, analyst name, and test method 
reference. 

To enable data accessibility, the lab 
employs a centralized data manage-
ment system, with robust search func-
tionality, allowing authorized person-
nel to quickly retrieve all relevant data 
associated with a specific batch identi-
fier or query parameter. Interoperable 
data means that it can be integrated 
and combined across a variety of tools 
and systems. Of course, all the data 
needs to be reusable, so it can be lev-
eraged for other research.

All this FAIR data needs to be inte-
grated into a single system, includ-

ing all the data generated when AI is 
brought into the mix. While this has 
been a common practice in other 
industries, laboratories are starting 
to explore and adopt data lakes. Tra-
ditional data storage systems focus 
on structured data, with unstructured 
data within separate storage systems, 
complicating comprehensive analy-
ses. Data lakes store massive volumes 
of unstructured, semi-structured, and 
raw data in all the original formats 
from across every aspect of lab oper-
ations: ELNs, LIMS, operational logs, 
instruments, etc. By using a data lake, 
detailed metadata and audit trails are 
preserved in their entirety, simplifying 
compliance. Data lakes simplify AI/ML 
analyses as the raw data itself can be 
analyzed, not summaries of summa-
ries. 

Managing Data with AI

Many labs are sitting on “buried trea-
sure”: legacy data that’s sitting dormant 
in seldom-used databases, historical 
research data, as PDFs from reports, 
and even paper files that haven’t been 
touched in years. AI can be used to 
ingest, unify, clean, transform, and 
integrate old and new data across a 
variety of platforms, automating quality 
inspection, and ensuring the data is still 
accurate and usable. It can “seek out” 
data from the various instruments and 
orchestrate data transfer to the data 
lake or another centralized repository. 
AI can also be used to discover anom-
alies, revealing areas where results 
don’t seem to match previous discov-
eries, as in something went wrong with 
the equipment, reagents, or process, or 
something very unique has just been 
discovered. 

Examining the Risks of AI

AI adoption is not without its caveats. 
Data integrity, transparency, and reg-
ulatory frameworks need to be key 
considerations when approaching AI 
adoption. 

The first goes back to the data man-
agement problem. If the data itself 
lacks metadata and inconsistent doc-
umentation, is low quality, or simply 
isn’t rich or robust enough, the AI anal-
yses will deliver flawed results.

Transparency is key to AI “trust.” 
If an anomaly is detected, an experi-
ment fails or results fall outside accep-
tance criteria, for example, the AI sys-
tem must be “open” enough to explain 
exactly what it discovered and how. 
Algorithm changes must be traceable, 
as well. Without this transparency, 
accountability fails. Reproducibility is 
also critical, with consistent, verifiable 
performance. If an AI system at Lab 
One made discovery A, the same discov-
ery A must be made easily at Lab Two. 

Furthermore, AI is advancing 
much faster than regulatory frame-
works. What may be allowed today, 
simply because it isn’t regulated yet, 
may be disallowed or may require an 
enhanced audit trail to be considered 
legitimate. 

Digital Transformation with 
Automation & AI 

Again, digital transformation is a when, 
not an if. The combination of automa-
tion will transform lab operations 
from reactive to proactive, increasing 
throughput with the same resources. 
If chemistry labs don’t increase their 
focus on automation and AI adoption, 
their organizations will lose their com-
petitive advantages. Addressing the 
basis – inventory and data manage-
ment – is the best way to start. Automa-
tion will reduce human error, stream-
line operations, and reduce costs. Over 
time, digital transformation toward lab 
automation requires more advanced 
hardware and software (larger data-
bases, integrations, MCP servers, etc.). 
This will become a “must” requirement 
over time to facilitate the introduction 
of AI more easily.

The basics need to be ever in the 
forefront: FAIR principles, effective and 
efficient data management, and com-
prehensive compliance. The goal is a 
seamless workflow: automation does 
the heavy lifting, and AI does the ini-
tial analyses. 

The combination of automation 
and AI accelerates research, stream-
lines operations, and replaces repet-
itive tasks. More efficient labs allow 
researchers to focus on the creativity 
and experience that drives innovation 
versus spending their time on manual 
tasks.

Eynav Haltzi,  
Product Manager, Cenevo

	n eynav.haltzi@cenevo.com
	n www.cenevo.com

“Implementing the FAIR 
(findable, accessible, 

interoperable, and reusable) 
data principles is one 

key to streamlining data 
management.”

“AI adoption is not without 
its caveats. Data integrity, 

transparency, and regulatory 
frameworks need to be 

key considerations when 
approaching AI adoption.”
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Lone Voices in the Desert
“Enough with the Snail’s Pace!”: Industry Leaders Urge Action to Save Europe’s Chemical Sector

Who hasn’t heard of the prover-

bial “lone voice crying out in the 

wilderness”? That’s what we call 

someone who warns others in 

vain or whose warning message 

no one wants to hear.

In 2006, former US Vice President Al 
Gore’s bestselling book “An Inconve-
nient Truth” was a daring call to action, 
exposing the shocking reality of how 
humankind has aided in the destruc-
tion of our planet and the future we 
face if we do not take action to stop 
global warming.

Fast forward: In 2026, the inter-
national community is still debating 
whether climate change is being accel-
erated by man-made greenhouse gas 
emissions from industrial activities, 
transportation, and food production. 
Those nations that accept the need 
for a more sustainable way of life and 
are taking countermeasures now face 
another fundamental challenge: pre-
serving their industrial base, which 
is under threat due to multiple crises. 
In an increasingly tense geopolitical 
situation marked by wars in Ukraine 
and the Middle East, blocked supply 
chains, and record-high energy prices, 
Europe’s already dramatically weaken-
ing economy is being pushed further 
and further into a corner. It is no lon-
ger just slumps in production and sales 
that are cause for concern, but plant 
closures, job losses, and the destruc-
tion of entire value chains. 

Politicians Move Slowly 
While the runaway train races ever 
faster toward the abyss—that is, the 
deindustrialization of Europe—politi-
cal leaders are moving at a snail’s pace 
when it comes to the reforms needed 
to boost Europe’s competitiveness in 
the global marketplace, particularly 
against the United States and China. 

This is one of the concerns raised by 
the German Chemical Industry Associ-
ation (VCI), which is therefore calling 
for action in a high-profile media cam-
paign: “Enough with the snail’s pace!” 
The association, led by its president, 
Markus Steilemann, CEO of polymer 
materials producer Covestro, argues 
that without a competitive domestic 

chemical industry that supplies pre-
cursors for nearly every other sector, 
value chains will collapse and prosper-
ity will be lost. And: Without a strong 
domestic chemical industry that invests 
in innovation, we as a society will also 
lose the fight against climate change 
and environmental pollution.”

Association leaders like Steile-
mann have been warning politicians 
for months (and even years) that the 
European chemical industry is losing 
its competitiveness due to expensive 
energy, high labor costs and exuber-
ant regulation and time-killing bureau-
cracy. Although politicians have made 
many commitments to the region and 
announced plans to improve the busi-
ness environment, the Chemical Indus-
try Association says that, so far, not 
much has happened in favor of indus-
try competitiveness. Many lone voices 
in the wilderness, it seems.

However, politicians, who often fail 
to see the big picture, would be well 
advised to listen to the experts. One, 
who is not heading an association but 
who very bluntly speaks in the inter-
est of his own company—but also rep-
resents his industry peers—is Sir Jim 
Ratcliffe. Being the Founder, Chairman 

and CEO of Ineos, the largest British 
and a major global petrochemicals 
group, Ratcliffe often speaks out in 
order to shake up political leaders.

By doing it so openly and early on, 
he appears to be spearheading the pro-
verbial “lone voices in the wilderness”. 
Being who he is, one of the wealthiest 
persons in the UK and a charismatic 
personality, Ratcliffe’s voice may sound 
louder than others’.

Energy Security Over Net  
Zero Ambitions
Recently, Ratcliffe stated that Europe’s 
energy security must come before net 
zero ambitions. He stresses that energy 
independence is crucial for national 
security, especially during times of con-
flict when reliable energy is essential 
for critical services and infrastructure. 
He highlights how ongoing global con-
flicts have exposed the vulnerability of 
countries like the UK and regions like 
Europe to energy price shocks due to 
reliance on foreign suppliers. He calls 
for the UK to make energy indepen-
dence its primary strategy, using recent 
disruptions like the Strait of Hormuz 
as a warning to take urgent action. 
“Energy prices in the UK and Europe 

have skyrocketed since the start of the 
Iran war. This kills industry and man-
ufacturing and our competitiveness. 
Our dependency on foreign suppliers of 
energy increases. They have us where 
they want us – over a barrel if you’ll 
excuse the pun.”

And spanning the bridge from 
energy independence to climate pro-
tection, he explained: “Every bar-
rel and every cubic meter we choose 
not to produce at home will simply be 
imported from somewhere else – often 
from countries with weaker environ-
mental standards.” 

“Net Zero ambitions are good goals 
but should sit firmly in second place,” 
the Ineos chief said.”

Chemical Leaders Call for  
Urgent Reforms
Ratcliffe called on Europe’s politicians 
to take immediate and urgent action 
to halt the catastrophic decline in the 
European chemical industry and pro-
tect Europe’s economy from a total 
reliance on imported goods. “There is 
not going to be much left of chemicals 
in Europe unless politicians get to grips 
with it very soon.”

At the European Industry Summit 
in Antwerp, the Antwerp Declaration 
Community representing more than 
1,300 companies, trade associations 
and trade unions called for urgent, 
coordinated action to restore com-
petitiveness and protect high-quality 
industrial jobs across Europe.

Ratcliffe set out the scale of the 
challenge facing Europe’s industrial 
base explaining that since February 
2024, over 100 industrial sites have 
closed. He also warned that Europe’s 
current trajectory is increasing global 
emissions rather than reducing them: 
“Europe hasn’t cut emissions, it has 
exported them. Production has moved 
to the US and China, where carbon 
intensity is far higher. As a result, 
global emissions have risen by more 
than 20 million tons of CO₂.”

So, for the European chemical and 
pharmaceutical industries, it is to be 
hoped that Jim Ratcliffe and all the 
other business leaders and opinion 
makers will not end up as the prover-
bial biblical voices dunning in the wil-
derness, whose warnings go unheeded. 
Because there’s no time to waste!

Michael Reubold, CHEManager

The German Chemical Industry Association (VCI) has launched the “Stop the 
Snail’s Pace” campaign to show policymakers and the public just how serious 
the situation in the industry is and that snail’s pace slows down the economy.

 
©

V
C

I

20    CHEManager International  |  1/2026

I n d u s t r y  T r a n s f o r m at i o n



Innovation Pitch

©Costello77 - stock.adobe.com

IIIIII NNNNNIIIIIIIIII NNNNNNNNNNNNNNNN

Sponsored by

From Emission to Ingredient
Viridi’s Drop In CO₂ Chemistry
Based on Solid-Catalyst Technology

Independence by Design
Inside MakeGood’s Open-Source As‑
sistive Technology Movement

From Waste to Application
Coco-based Oil Absorbents for Rou‑
tine and Emergency Spill Response

AI Materials Discovery Engine
Entalpic‘s AI-Driven  
Chemistry & Materials Discovery

Become a Premium Sponsor of  
CHEManager Innovation Pitch! 

More information: 
Tel. +49 6201-606 730 · tkritzer@wiley.com



From Emission to Ingredient 
Viridi’s Drop‑In CO₂ Chemistry

Founded by Daniel Stewart and Robert Raja as a spin-out from the 

University of Southampton, Viridi was established to transform how 

essential products are made. Building on Stewart’s doctoral work 

and Raja’s long-standing research in catalysis, they developed a sol-

id-catalyst technology that can turn underused resources, including 

captured CO2, into high-value ingredients. 

What started as an academic concept 
soon evolved into a scalable, commer-
cial technology that helps manufac-
turers reduce reliance on fossil and 
land-intensive oleochemical feedstocks 
by utilising waste CO2 to produce key 
ingredients behind products for per-
sonal care, cosmetics and home care. 
Designed as a true drop-in solution, 
the catalyst integrates into existing 
production lines without the need for 
costly redesigns. It’s a practical way to 
help companies cut their carbon foot-
print and move towards circular manu-
facturing using the infrastructure they 
already have.

The name Viridi comes from the 
Latin viridis, meaning green, reflecting 
the company’s focus on enabling more 
sustainable ways of making everyday 
products using captured carbon diox-
ide as a raw material. The ambition is 
simple but far-reaching: to help mod-
ernise a legacy industry and support 
the shift towards next-generation 
essentials made with recycled carbon.

CHEManager: Can you explain the 
core innovation in simple terms for 
our readers?

Daniel Stewart: At Viridi, our core in-
novation is a solid catalyst that allows 
manufacturers to transform captured 
CO2 into the essential ingredients that 
underpin so many everyday products, 
from surfactants to coatings and foams. 
In simple terms, it transforms a widely 
available input into something highly 
valuable and performance ready. 
What’s important is that our catalyst is 
designed to work as a drop-in within 
existing industrial infrastructure. Man-
ufacturers don’t have to rebuild plants 
or overhaul their systems; they can use 
our technology to replace fossil-based 
carbon sources with captured carbon 
directly. The result is a scalable solution 
that makes sustainable production both 
achievable and commercially practical.

What specific industry problem does 
your solution address, and why is it 
urgent now?

D. Stewart: In the chemical industry, 
manufacturers are still dependent on 
raw materials that are becoming 
scarcer, land-intensive and increas-
ingly exposed to regulatory pressure. 
These feedstocks come with high car-
bon footprints, price volatility, and, in 
many cases, environmental impacts 
such as deforestation. At the same 
time, the pressure to decarbonise is 
intensifying: brands are setting ambi-
tious sustainability targets, and regu-
lators are tightening carbon-related 

policies. Our technology helps compa-
nies address this urgency by substitut-
ing those conventional inputs with 
more sustainable sources such as cap-
tured CO2 – a low-carbon, zero-land-in-
tensity alternative. We view CO2 not as 
a pollutant, but as an abundant, circu-
lar carbon source that can make es-
sential materials more sustainable, 
without compromising on performance.

What differentiates your technology 
or approach from current market 
alternatives?

D. Stewart: What really differentiates 
us is how pragmatic the approach is. 
Many technologies in this space re-
quire major process changes or en-
tirely new production lines, which 

makes adoption slow and expensive. 
Our catalyst is genuinely drop-in - it 
integrates with existing systems, en-
abling manufacturers to transition to 
captured-carbon feedstocks far more 
quickly. We’ve proven this through suc-
cessful pilot work and validation on in-
dustrial sites. Another point of differ-
ence is that we’re not just developing 
one product. Our catalyst can generate 
a range of ingredients – surfactants, 
polyols, emulsifiers – each with unique 
performance advantages. For example, 
our first CO2-derived surfactant, Vireya, 
shows exceptional mildness and up to 
70% lower product carbon footprint 
than conventional alternatives. It’s a 
strong proof that CO2-based chemistry 
can outperform, not just replace, the 
status quo.

What are your main drivers for 
business growth and how will you 
achieve scale in the next few years?

D. Stewart: Our immediate focus is on 
scaling through partnerships. We’re al-
ready collaborating with ingredient 
manufacturers and household name 
brand owners to bring our next-gen-
eration materials into real-world for-
mulations. That collaborative model 
helps us understand exactly how our 
materials behave in different systems 
and ensures commercial readiness. 
From a business perspective, the sur-
factants market provides our first 
growth engine, because of its scale and 

direct sustainability demand. Beyond 
that, the same technology can extend 
into polyols, coatings, adhesives, and 
beyond – so the addressable market is 
vast. In parallel, we’ve secured seed 
funding to accelerate development, and 
we’re working toward large-scale 
demonstration at manufacturing sites. 
Over the next few years, the goal is to 
move from validated pilots to full pro-
duction, converting thousands of 
tonnes of CO2 into new materials.

Which key metrics or milestones will 
you use to measure your success, 
and what targets have you set for 
the next year?

D. Stewart: We benchmark our prog-
ress against the same performance and 
adoption metrics used across the 
chemicals industry. A key priority is 
clearly demonstrating performance ad-
vantages over incumbent materials, 
particularly within real-world formu-
lations. Over the next year, a major 
milestone will be validating the en-
hanced performance of our CO2-de-
rived surfactants, including Vireya, 
within brand owners’ products.

From a scale perspective, another 
critical target is demonstrating the 
use of our catalyst at ton-scale, mov-
ing beyond pilot validation towards 
industrial relevance. Ultimately, suc-
cess is measured by impact: deliver-
ing meaningful CO2 savings for chem-
ical manufacturers and brand owners, 
while enabling them to decarbonise 
essential products without disrupting 
existing production processes.

Personal Profile

Daniel Stewart is the Co-founder and 
Chief Executive Officer of Viridi, a 
UK-based company spun out of the 
University of Southampton that has 
developed patented catalyst tech-
nology to transform waste CO2 into 
essential ingredients for products 
such as surfactants, coatings, 
foams, and plastics. He founded the 
company in 2020 during an EPSRC 
Impact Acceleration Award Re-
search Fellowship focused on scal-
ing catalysts for CO2 utilisation, 
building on a PhD in Chemistry from 
the University of Southampton and 
research experience at the Georgia 
Institute of Technology.

Daniel Stewart,  
Co-founder and CEO, Viridi
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a range of ingredients 
- surfactants, polyols, 
emulsifiers – each with 
unique performance 

advantages.”
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Circular Chemistry in Action

Viridi is redefining how essential 
materials are made by transform-
ing captured CO2 into high-perfor-
mance ingredients for industries 
such as personal care, home care, 
coatings, and polymers. Emerging 
from research at the University of 
Southampton, the company’s sol-
id-catalyst technology enables CO2 to 
be used as an alternative feedstock 
- replacing fossil and land-intensive 
raw materials without requiring 
changes to existing manufacturing 
infrastructure.

The technology functions as a 
drop-in solution, integrating directly 
into production lines to substitute 
traditional petrochemical inputs. 
This approach allows chemical pro-
ducers to cut emissions, reduce land 
use, and lower their dependency on 
volatile feedstocks while maintain-
ing full product performance. The 
process has been validated at pilot 
scale with strong industrial-site trials 
and growing partner interest across 
Europe.

Viridi’s first commercial ingredi-
ent - a CO2-derived anionic surfac-
tant marketed as Vireya - marks a 
major milestone in sustainable chem-
istry. It offers comparable or supe-
rior performance to conventional 

formulations while achieving up to 
70% lower product carbon footprint 
and tenfold higher skin mildness. By 
turning what was once an emission 
into a raw material, Viridi shows how 
carbon utilization can enhance both 
environmental and consumer out-
comes.

Built around collaboration with 
ingredient manufacturers and brand 
owners, Viridi’s business model aims 
to accelerate the adoption of CO2-
based materials across surfactants, 
emulsifiers, polyols, and adhesives. 
With a catalyst system designed for 
cost efficiency and scalability, Viridi 
is positioning itself at the forefront 
of circular carbon chemistry - mak-
ing captured CO2 a mainstream raw 
material and a new foundation for 
sustainable manufacturing.

Turning Captured Carbon into Circular Chemistry

Viridi is transforming the way essen-
tial chemicals are made by enabling 
manufacturers to use captured CO2 
as a renewable carbon source. The 
company’s solid catalyst technol-
ogy allows CO2 to be directly sub-
stituted for fossil and land-intensive 
raw materials in existing production 
lines – without the need for disrup-
tive infrastructure changes. Viridi’s 
first product platform, Vireya, rep-
resents the world’s first CO2-derived 
anionic surfactant, offering up to 70% 
lower product carbon footprint and 
dramatically improved mildness. By 
combining deep chemical innovation 
with a scalable, drop-in approach, 
Viridi bridges the gap between sus-
tainability and performance, paving 
the way for a truly circular manufac-
turing future.

Milestones

2020 
	◾ Formation of Viridi as a spin-out 
from the University of Southamp-
ton.

2023
	◾ Secured £3 million seed funding 
led by EQT Ventures to accelerate 
scale-up and commercial devel-
opment.

2024
	◾ Completion of successful industrial 
validation trials with manufactur-
ing partners in Europe; advance-
ment to TRL 7 prototype demon-
strations.

2025
	◾ Launch of Vireya, the first CO2-
based surfactant platform, achiev-
ing up to 70% reduction in product 
carbon footprint and 10× higher 
skin mildness than conventional 
benchmarks.

Roadmap

2025-2026
	◾ Tonne scale demonstration of CO2-
based surfactants with flagship 
customers. 

2026-2027
	◾ Launch of Vireya in the first com-
mercial products

	n ViridiCO2, Southampton, England
viridico2.co.uk

Business Idea Elevator Pitch

Viridi sample products. Researchers in Viridi’s laboratory.
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Building Independence, One Design at a Time
Inside MakeGood’s Open-Source Assistive Technology Movement

Founded in 2021, MakeGood utilizes materials technology to 

drive inclusive innovation through adaptive design. At Form-

next 2025 in Frankfurt, Germany, CHEManager managing edi-

tor Michael “Mike” Reubold, looking for 3D-printed objects 

to report about, ran into Noam Platt, the Founder and Execu-

tive Director of the New Orleans-based non-profit organization.  

While most exhibitors of that trade show on additive manufacturing 

showed the usual showcase items for their 3D printers and materials, 

MakeGood had helpful tools for people with disabilities on display. In 

this interview, Noam discusses the start-up‘s mission to design for all 

using advanced digital tools, help people explore, understand, and 

improve their environments with the focus that everyone should be 

able to perform daily tasks with dignity and confidence.

CHEManager: Noam, what does 
MakeGood do and how did it start?

Noam Platt: MakeGood is a non-profit 
organization dedicated to reimagining 
how assistive technology is designed, 
built, and accessed. MakeGood brings 
together designers, clinicians, engi-
neers, and people with disabilities to 
create custom, real-world solutions for 
mobility and accessibility challenges. 
The organization is led by a multidis-
ciplinary team that includes disabled 
designers and fabricators whose lived 
experiences directly inform the work, 
ensuring solutions are both innovative 
and deeply practical. 

Our approach is the belief that 
“need-knowers”, the people who live 
with specific challenges every day, 
should lead the design process. Rather 
than designing for people, MakeGood 
designs with them, translating lived 
experience into functional, person-
alized assistive devices. Beyond pro-
ducing devices, we focus on offering 
design thinking classes, adaptive mak-
ing workshops, and hands-on training 
that teach communities how to design 
and fabricate their own solutions.

What was the starting point and the 
motivations of MakeGood?

N. Platt: MakeGood began by me re-
peatedly encountering the same prob-
lem: people with disabilities needed 
personalized assistive solutions, yet ex-

isting options were expensive, generic, 
or simply didn’t fit real lives. Early ex-
periments included a wooden mobility 
cart made on a CNC machine and we 
shared a vision to make the design fully 
3D-printable, but skepticism followed—
until one response changed everything. 

Industrial designer Schuyler Living-
ston, co-founder of LINK PBC, saw the 
potential and joined the effort. Soon 
after, Philip Dunham, now Head of Fab-
rication and Design and a wheelchair 
user himself, became a core collabora-
tor, bringing lived experience and deep 
technical skill. With support from part-
ners at TOM Global, the project evolved 
from an experiment into a communi-
ty-driven design process. Together, the 
team proved that affordable, customiz-
able, and nearly fully 3D-printed assis-
tive devices were not only possible—
but transformative. Most recently, we 
openly released the 3D-printed Toddler 
Mobility Trainer, TMT.

What were the key challenges you 
faced during the development of 
MakeGood and the establishment of 
the company?

N. Platt: One of the biggest challenges 
in developing MakeGood wasn’t the 
technology itself—it was connection. 
Early on, we discovered a persistent 
gap in the assistive technology eco-
system: makers and designers were 
eager to help, but often had no way 
to reach the people who needed sup-
port most. At the same time, individ-
uals with disabilities frequently didn’t 
know that local makers could design 
and build custom solutions for them. 
Bridging this divide became as criti-
cal as building the devices them-
selves.

Funding presented another chal-
lenge, though not in the traditional 
sense. While equipment, materials, and 
prototyping were largely supported 
through partnerships with companies 
like Bambu Lab and CookieCAD, sus-
taining and scaling the organization 
required new ways of thinking about 
outreach, coordination, and long-term 
impact. These challenges ultimately 
shaped our focus on community-driven 
networks, open platforms, and systems 
that connect people—not just technol-
ogy—to meaningful solutions.

Why is it relevant to society what 
MakeGood does?

N. Platt: What MakeGood does shines 
light on disability being a universal hu-
man reality where we are all on differ-
ent timelines of needing assistive tech-
nology. At some point in life, everyone 

will rely on tools, environments, or sys-
tems that support mobility, access, and 
independence. MakeGood responds to 
this reality by reimagining assistive 
technology as a shared public good 
rather than a limited, specialized prod-
uct. By creating highly designed, af-
fordable, and open-source solutions, 
MakeGood helps ensure that when 
people need support—whether tempo-
rarily or permanently—they can con-
tinue living full, meaningful lives. Our 
work is not only about meeting today’s 
needs, but about building a future 
where access, dignity, and indepen-
dence are embedded into the way we 
design the world. In doing so, we aren’t 
just serving a community—it’s prepar-
ing all of us for the lives we will even-
tually live.

What‘s next for you?

N. Platt: Looking ahead, we want the 
future of MakeGood to be rooted in 
growth, connection, and cultural 
change. We want to scale our work and 
deepen partnerships with universities, 
healthcare providers, and local busi-
nesses. We are focused on shifting how 
disability is seen and celebrated—ad-
vocating for a society where accessi-
bility is embedded into everyday life, 
not treated as an afterthought. Our 
goal is that with each new project, 
MakeGood continues to prove that 
meaningful change grows through col-
laboration.

Personal Profile
Noam Platt is an American College 
of Healthcare Architects-certified 
healthcare architect and founder of 
MakeGood, a 501c3 organization, 
that designs and fabricates assis-
tive technology for people globally. 
He is an award-winning specialist 
in designing and producing novel 
technology for the disabled com-
munity. His goal is to bring people 
together to engage in curiosity and 
adaptive design to create a flour-
ishing community of makers and 
need-knowers. He is inspired by 
the families and friends who reach 
out to MakeGood for help bringing 
independence into their lives.

Noam Platt, Founder and  
Executive Director, MakeGood
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Maker Revolution

MakeGood leads a maker revolution 
with their innovative digital fabri-
cation. The organization envisions a 
future where individuals with spe-
cial needs, disabilities, and chronic 
conditions are empowered through 
adaptive solutions. Their core idea 
centers around rethinking design so 
it better addresses the needs of the 
disability population. 

At the heart of MakeGood lies a 
mission to use advanced digital tools 
to deliver innovations to people with 
disabilities to help them comfortably 
conquer their activities of daily liv-
ing with dignity. By embracing open-
source collaboration, the organiza-
tion has enabled anyone to download 
and create assistive tools through 
platforms like MakerWorld, trans-
forming everyday challenges into 
opportunities for independence—at 
no cost to families. 

The organization produces their 
accessible devices using 3D printers 
and PETG and TPU and is driven by a 
commitment to pairing the knowledge 
of disability design and 3D printing 
into devices that anyone can make 
at home for a low cost. MakeGood is 
expanding access to affordable, dig-
nified mobility—turning innovation 
into real-world independence for 
individuals and children with disabil-

ities worldwide. What sets MakeGood 
apart is a fundamental shift in how 
assistive technology is created and 
shared. While the commercial mar-
ket often overlooks people with com-
plex or highly specific needs, MakeG-
ood is built on the belief that access 
to thoughtful, well-designed devices 
should be universal—and that peo-
ple, not products, are the solution. 
By empowering designers, engineers, 
architects, and makers to collaborate 
directly with “need-knowers,” Make-
Good replaces one-size-fits-all prod-
ucts with human-centered, respon-
sive design.

For the first time, advanced design 
software and 3D printing make it pos-
sible for individuals to create mean-
ingful, life-changing devices in hours, 
not years. Projects like the openly 
released 3D-Printed Toddler Mobility 
Trainer demonstrate what’s possible 
when technology is used for shared 
problem-solving rather than mass 
production. Anyone with a basic 3D 
printer can now produce a low-cost 
mobility device for children ages one 
to eight—transforming assistive tech-
nology from an expensive commodity 
into a powerful tool for social change 
and collective responsibility.

Inclusive Innovation

The non-profit has redefined how 
assistive technology is designed, 
built, and accessed through inclu-
sive, adaptive design. Founded in 
2021, the organization plans to con-
tinue to expand collaborations with 
designers, clinicians, engineers, and 
people with disabilities to transform 
lived experience into practical, per-
sonalized mobility and accessibil-
ity solutions. Using advanced digital 
tools and materials technology, Make-
Good designs with “need-knowers,” 
ensuring dignity, confidence, and 
real-world usability are central to 
every device. United by a mission to 
make adaptive tools affordable and 
accessible to all, the growing interdis-
ciplinary team is proving that when 
design is led by those who need it 
most, innovation becomes both trans-
formative and human. Over the next 
few years, MakeGood aims to scale 
its open-source platforms, expand 
distributed manufacturing world-
wide, and deepen partnerships with 
healthcare systems, schools, and com-
munities to make personalized assis-
tive technology universally accessible.

Milestones

2022 — Foundation
	◾ MakeGood was founded at Noam 
Platt’s kitchen table after being 
asked by a local New Orleans fam-
ily to make a portable adaptive toi-
let chair.

2022 — Adopted Bambu 3D Printers
	◾ With the release of the Bambu 
X1, MakeGood’s ability to create 
assistive technology exponentially 
increased, marking a significant 
expansion in fabrication capabilities.

2023 — Early Operations
	◾ Creation of dozens of wooden 
TMTs with partners at Tulane.

2024 — Major Growth Year
	◾ Delivery of over 250 assistive 
devices, launched the Community 
Printer Program (placing ten 3D 
printers with disabled commu-
nity members), and participated 
in Camp Dream Street.

2025 — Studio Expansion &  
TMT Development

	◾ Opening of the MakeGood Com-
munity Design Lab at UNO, devel-
oped the 100% 3D-printed Tod-
dler Mobility Trainer (TMT) in 
partnership with LINK PBC and 
TOM Global, and expansion of the 
French Quarter Access Map project 
to cover all of New Orleans.

2026 — TMT Launch &  
National Expansion

	◾ Official launch of the TMT with 
new website, establishment of 
an office in California, and start 
of shipping TMTs internationally 
(including to Chile for disaster 
relief) while planning major events 
across the country.

	n MakeGood, New Orleans, Louisiana, USA
https://makegood.design
https://makerworld.com/en/@MakeGood

Business Idea Elevator Pitch

The 3D-Printed Toddler Mobility Trainer is designed for children ages 1-8 to build 
mobility, independence, and social skills.

The MakeGood Palm Pen Holder is an adaptive writing device that increases the 
surface area available to control the chosen writing implement.
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From Coconut Waste to Industrial Spill Control
Aura Verde Develops Coco-based Oil Absorbents for Routine and Emergency Spill Response in Industrial Operations

Oil and fuel spills are a daily reality in industrial environments - from 

ports and workshops to energy, mining and logistics operations. While 

mineral-based absorbents remain the standard solution, they often 

create secondary disposal challenges and ESG concerns. Aura Verde, 

a Mozambique-based company founded in 2021, has developed an 

organic oil absorbent designed as a drop-in alternative for profes-

sional spill response. Michael Reubold asked Isabel Matola, Founder 

and Managing Director and Ania Valério, Co-Founder and Managing 

Director, to explain the technology, its industrial performance and why 

practical adoption matters more than sustainability slogans.

CHEManager: What did you observe 
in practice that motivated you to 
develop a new type of oil absorbent?

Isabel Matola: I have worked in indus-
trial and environmental sectors for 
more than 20 years, and oil and fuel 
spills have always been a recurring op-
erational issue. Over time, I experi-
mented with different natural materi-
als, particularly coconut by-products, 
and was consistently impressed by how 
many functional applications can be 
derived from the coconut. The break-
through came when peat moss was 
banned in parts of Southern Africa, 
which accelerated the search for a bi-
ological alternative that could perform 
reliably under industrial conditions.

Mineral-based absorbents have been 
used for decades. From your per‑
spective, where do their limitations 
become most visible in operations?

Ania Valério: Mineral absorbents are 
effective, but they also introduce sec-
ondary challenges. They can generate 
dust, leave visible residues and signifi-
cantly increase disposal volumes once 
saturated. In routine spill control, this 
affects housekeeping standards and 
worker comfort. From an environmen-
tal and compliance perspective, many 
operators are also increasingly uncom-
fortable with relying on mined mate-
rials for a task that occurs every day.

Aura Verde uses coco peat as a base 
material. What makes it technically 
suitable as an absorbent?

I. Matola: Coco peat is a by-product of 
the coconut industry that is often 
treated as waste. When properly pro-
cessed, it becomes highly oleophilic 
and offers a large surface area for oil 
absorption. By using this material, we 
are not only creating an effective in-
dustrial absorbent but also valorizing 
an existing waste stream. Avoiding 
open burning of husks is an additional 
environmental benefit, although our 
primary focus remains performance 
and reliability in spill response.

What operational benefits do custom‑
ers typically notice first when switch‑
ing to an organic oil absorbent?

A. Valério: Handling and cleanliness 
are often mentioned first. The material 
is easier to spread and sweep, with less 
visible residue left behind. This leads 
to cleaner work areas and less time 
spent on final cleanup. Many custom-
ers also notice reduced disposal vol-
umes, which simplifies waste handling 
and documentation.

Sustainability and ESG requirements 
are increasingly influencing procure‑
ment decisions. How do you position 
your absorbents in this context?

I. Matola: We do not position our prod-
ucts as a sustainability initiative first. 
The starting point is operational per-
formance. The fact that the absorbent 
is made from a renewable by-product 
and helps reduce reliance on mined 
materials supports ESG objectives as 
a secondary benefit. This makes it eas-

ier for companies to demonstrate cred-
ible improvements without changing 
established procedures or increasing 
operational risk.

Where do you see the strongest 
demand for your products?

A. Valério: Most customers start with 
routine maintenance. Small, frequent 
spills under machinery, generators or 
vehicles create constant workload and 
cost. Once teams are familiar with the 
material in daily use, it is often ex-
panded into spill kits and emergency 
response applications. This gradual 
adoption reflects how industrial oper-
ations typically evaluate new materials.

What feedback have you received 
from industrial users?

I. Matola: During field trials and early 
deployments, feedback has been very 
practical. In one oil-on-water applica-
tion, an industrial operator described 
the performance of Eco Max Pro as im-
pressive, particularly in terms of rapid 
uptake and handling. The material has 
also been used in real spill situations, 
including a diesel cleanup in the Um-
belevi River, which helped validate its 
behavior outside controlled conditions.

Looking ahead, how do you see the 
role of bio-based absorbents evolving 

in industrial spill management over 
the next few years?

A. Valério: We believe that bio-based 
absorbents will increasingly be seen 
as a standard option rather than a 
niche alternative. As companies face 
growing pressure around waste reduc-
tion, ESG reporting and supply chain 
transparency, materials that combine 
operational reliability with a lower 
footprint will gain relevance. The key 
will be proving performance consis-
tently in real industrial environments.

Personal Profiles

Isabel Matola is Founder and Manag-
ing Director of Aura Verde. With 
more than 20 years of experience in 
industrial and environmental sec-
tors, she has focused on developing 
practical, bio-based solutions for re-
al-world operations. She led the de-
velopment of Aura Verde’s co-
co-based oil absorbents, combining 
operational performance with circu-
lar use of agricultural by-products.

Ania Valério is Co-Founder and Man-
aging Director of Aura Verde. She 
oversees product development, op-
erations and customer integration, 
working closely with industrial users 
to ensure reliable performance in 
daily and emergency spill response. 
Her work focuses on scaling bio-
based absorbent technologies while 
meeting industrial handling, safety 
and compliance requirements.

Isabel Matola, Founder & Managing 
Director, Aura Verde

Ania Valério, Co-Founder & Managing 
Director, Aura Verde
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Organic Oil Absorbents from Coconut By-products

Oil and fuel spills are a routine chal-
lenge across industrial operations, 
including ports, workshops, mining 
sites, logistics facilities and energy 
infrastructure. While mineral-based 
absorbents remain the industry stan-
dard, they often introduce secondary 
issues such as dust, visible residue, 
high disposal volumes and depen-
dence on mined raw materials.

Aura Verde has developed a port-
folio of organic, coco-based oil absor-
bents designed as a drop-in alterna-
tive for professional spill response. 
The technology is based on coco peat, 
a by-product of the coconut indus-
try that is frequently burned or dis-
carded. When properly processed, 
coco peat becomes highly oleop-
hilic, offering rapid uptake of oils 
and hydrocarbons while remaining 
plant-based and mineral-free.

The absorbents are engineered 
for different operational require-
ments. Eco Max Pro is optimized for 
emergency response and oil-on-wa-
ter situations, achieving absorption 
rates of approximately 8–10 times its 
own weight while remaining buoy-
ant and oil-selective. Eco Balance 
is designed for daily industrial spill 
control on concrete, metal and soil, 
with absorption rates of around 6–7 
times its weight and low-dust han-

dling. Eco Base provides a cost-effec-
tive solution for high-volume applica-
tions, absorbing approximately 4–5 
times its weight and covering large 
areas efficiently.

Aura Verde’s absorbents are 
fully compatible with existing spill 
response procedures and equip-
ment, requiring no changes to train-
ing or workflows. This allows indus-
trial users to improve housekeeping, 
reduce cleanup time and simplify dis-
posal handling without operational 
compromise. In addition to perfor-
mance benefits, the use of a renew-
able agricultural by-product supports 
circular economy principles by val-
orizing waste streams and reducing 
reliance on mineral-based materials.

The solution is already being 
applied in routine maintenance, spill 
kits and emergency response scenar-
ios, demonstrating that bio-based 
absorbents can meet industrial per-
formance expectations while contrib-
uting to more credible environmental 
and ESG outcomes.

Milestones and Roadmap

The Inhambane, Mozambique-based 
start-up firm Aura Verde develops 
organic, coco-based oil absorbents 
for professional spill response in 
industrial environments. The solution 
addresses a daily operational chal-
lenge by combining reliable absorp-
tion performance with the circu-
lar use of agricultural by-products. 
Designed as a drop-in alternative 
to mineral absorbents, Aura Verde’s 
products integrate seamlessly into 
existing spill response procedures 
without requiring process changes.

The company’s development 
approach is grounded in field test-
ing and gradual adoption. Most cus-
tomers begin with routine mainte-
nance applications and expand usage 
to spill kits and emergency response 
once performance is validated under 
real operating conditions. This step-
by-step integration reflects the risk-
aware nature of industrial procure-
ment and HSE decision-making.

By valorizing coco peat that would 
otherwise be burned or discarded, 
Aura Verde supports circular econ-
omy principles while maintaining a 
strong focus on operational reliabil-
ity, handling safety and compliance. 
The roadmap prioritizes scalable 
supply, product standardization and 
broader integration into industrial 
spill management systems.

Milestones

	◾ Early experimentation: Evalua-
tion of coconut by-products for oil 
absorption performance

	◾ Product development: Formulation 
of graded absorbents for routine, 
emergency and oil-on-water use

	◾ Field validation: Trials with indus-
trial users in maintenance and 
spill response scenarios

	◾ Portfolio launch: Introduction of 
Eco Max Pro, Eco Balance and 
Eco Base

Roadmap

	◾ Scaling supply: Expansion of 
production and bulk packaging 
options for industrial users

	◾ Market integration: Increased 
adoption in spill kits, ports, logis-
tics and energy operations

	◾ Product formats: Further devel-
opment of socks, booms and pil-
lows for storm-water and emer-
gency control

	◾ Partnerships: Private-label and 
reseller programs for regional and 
international markets

	n Aura Verde LDA, Inhambane, Mozambique
www.auraverde.com • www.cocopeat.organic

Business Idea Elevator Pitch

Coco peat is ideal for oil, fuel, chemical or grease spills in industrial, automotive 
or marine environments and water-repellent.

Biodegradable spill cleanup made from coco peat is a lightweight, fast-acting 
solution made from processed coconut husks.
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Atomistic AI for Materials Engineering
AI-Driven Chemistry & Materials Discovery Focusing on Surface Reactions and Lab Proofpoint

Materials underpin every modern technology, yet R&D is still con-

strained by human bandwidth: too many possible formulations, too 

much scattered information, and too many objectives to optimize at 

once, with limited access to rapid experimentation. Entalpic built a 

materials discovery platform that integrates AI models, automated 

quantum simulation workflows, and experimental validation. CHEMa-

nager spoke with Alexandre Duval, CSO and co-founder, about turn-

ing AI insights into deployable materials.

CHEManager: What is Entalpic’s core 
idea in one sentence?

Alexandre Duval: We replace tri-
al-and-error materials R&D with an AI 
closed-loop discovery engine that turns 
millions of candidates into a few 
lab-validated materials, ready for in-
dustrial deployment.

What makes R&D for materials dis‑
covery so slow in the chemical indus‑
try?

A. Duval: Materials R&D is slow be-
cause chemists rely on human intuition 
to find a new material within an infinite 
search space, using slow, expensive, 
and often hard to reproduce lab exper-
iments to validate their hypotheses. On 
top of that, teams need to optimize for 
multiple desirable properties under 
many constraints, accounting for years 
of prior research, which makes prog-
ress hard to scale without better tools.

Many companies claim “AI for mate‑
rials.” What is different about your 
approach, and what chemistries do 
you focus on?

A. Duval: There are broadly two ap-
proaches. Some teams start from the 
lab and use AI to support existing work-
flows. Others, like Entalpic, are AI-first: 
we design the discovery strategy com-
putationally and use experiments to val-
idate and refine it. Our differentiation 
lies in atomic-scale engineering and 
high-throughput quantum screening, 
tightly coupled to real experimental 
constraints. Rather than building a ge-
neric SaaS platform, we adapt models 
to each partner’s chemical space, often 

training or fine-tuning on their data. We 
focus on surface-driven chemistries 
where simulation-to-lab translation is 
critical: semiconductors, catalysis, bat-
teries, and especially molecules–surface 
interactions. We rely on best-in-class 
tools (DFT, quantum chemistry engines, 
materials libraries), but innovate in gen-
erative search, automated computa-
tional workflows, and proprietary da-
tabases that improve performance in 
our target domains.

What are the biggest challenges in 
the field?

A. Duval: The central challenge is 
bridging simulations to reality. That 
starts with correspondence: ensuring 
predicted 3D structures can actually 

be synthesized, reproduced, and char-
acterized in the lab. But it also means 
learning the mapping between what a 
model predicts and what experiments 
truly measure. Without that feedback 
loop, you cannot reliably improve the 
models or build a fine-grained under-
standing of what drives performance. 
The second challenge is scaling: trans-
lating lab-scale wins into processes 
that meet industrial constraints on 
cost, manufacturability, and operating 
conditions.

How do you ensure predictions trans‑
late to the lab?

A. Duval: We build high-throughput, 
high-quality pipelines that tightly map 
what we simulate to what we can ac-
tually manufacture. On the lab side, 
we rely on advanced characterization 
to measure what matters and close 
the loop. For example in catalysis, 
TEM workflows let us precisely ex-
tract nanoparticle size distributions, 
phase, composition, and shape. This 
helps us quantify the gap between 

predictions and reality and continu-
ously refine the models and screening 
criteria.

Where are you applying this today 
in the energy transition?

A. Duval: Three areas: (1) catalysis, to 
optimize reactions and reduce tem-
perature and emissions, such as am-
monia cracking for hydrogen; (2) bat-
teries, to improve electrochemical 

performance while reducing reliance 
on critical materials; and (3) semicon-
ductors, to enable smaller, more ener-
gy-efficient chips.

What should industrial partners 
expect from Entalpic in the next 12 
to 24 months?

A. Duval: Two types of outcomes. First, 
reusable models and tools tailored to 
their domain, so their teams can ac-
celerate internal R&D cycles and 
make faster, more confident decisions. 
Second, high-value discoveries, includ-
ing new materials and catalysts gen-
erated through our internal research, 
that partners can license, scale, and 
deploy.

What is your preferred way of col‑
laborating with industrial partners? 

A. Duval: We typically begin with fo-
cused, goal-driven collaborations de-
signed to deliver measurable impact. 
These engagements provide proof of 
value: a model tailored to the part-
ner’s chemical space, an automated 
screening workflow, or a prioritized 
list of candidates ready for experi-
mental validation. Our objective is not 
only to generate results, but to trans-
fer know-how and strengthen internal 
R&D autonomy. As our internal dis-
covery programs advance, we will 
also develop patentable IP and offer 
licensing pathways for partners to in-
dustrialize new materials and cata-
lysts.

Personal Profile
Alexandre Duval is Co-founder and 
Chief Science Officer at Entalpic. 
Trained in Mathematics (University of 
Warwick) and AI (CentraleSupélec), 
he earned a PhD in Machine Learn-
ing with CentraleSupélec and Inria. 
At Mila, mentored by Yoshua Bengio 
and David Rolnick, he built GNNs 
and generative models for materials 
and catalyst discovery. After working 
on action LLMs for Alexa at Amazon, 
he co-founded Entalpic to bring 
AI-native materials R&D into indus-
try. He now leads its scientific vision, 
including open initiatives like LeMa-
terial, launched with Hugging Face 
to foster research in the field.

Alexandre Duval,  
Co-Founder and CSO, Entalpic
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“We design the discovery strategy computationally and use 
experiments to validate and refine it. Our differentiation lies 
in atomic-scale engineering and high-throughput quantum 
screening, tightly coupled to real experimental constraints.”

Alexandre Duval, Co-Founder and CSO, Entalpic
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AI Materials Discovery Engine

Materials innovation is a bottleneck 
for the energy transition and for com-
petitive specialty chemicals. Break-
throughs in catalysts, battery materi-
als and advanced materials can have 
a direct impact on energy efficiency, 
emissions and supply-chain resis-
tance. Yet most materials R&D still 
runs on slow trial-and-error, weeks 
of synthesis and testing for each 
idea, with fragmented data and lim-
ited transferability between projects.

Entalpic restructures this process 
into an integrated computational–
experimental discovery framework. 
The platform explores large design 
spaces digitally, prioritizes experi-
mentally viable candidates, and con-
tinuously refines recommendations 
through simulation and laboratory 
feedback. For industrial teams, this 
translates into fewer unnecessary 
experiments, faster go/no-go deci-
sions, and improved R&D produc-
tivity.

Entalpic collaborates closely 
with experimental partners (eg. 
high-throughput catalysis and bat-
tery testing) to validate candidates 
rapidly and is expanding in-house 
experimental capabilities to further 
shorten iteration cycles. Its models 
combine predictive analytics, con-
trolled generative design, and tar-

geted quantum-chemistry simula-
tions to ensure recommendations 
remain physically grounded and 
aligned with industrial constraints 
such as stability, cost, and manufac-
turability.

The company’s scientific focus is 
atomic-scale surface engineering, 
with applications in catalysis, bat-
teries and semiconductors, domains 
where improved interface control 
directly translates into performance 
gains, energy savings and more sus-
tainable industrial processes.

By transforming materials dis-
covery into a closed-loop, data-
driven process, Entalpic enables 
industrial partners to reduce devel-
opment timelines and experimen-
tal costs. The platform integrates 
directly with existing R&D workflows, 
allowing teams to focus resources on 
the most promising candidates and 
accelerate the path from concept to 
scalable material.

Closed-Loop Materials AI

Entalpic develops an AI platform 
that helps industrial teams discover 
better materials faster. By combin-
ing advanced machine learning with 
physics-based simulations, the plat-
form narrows vast chemical spaces 
to a set of experimentally viable can-
didates, shortening development 
cycles and increasing R&D hit rates.

The company originated from 
fundamental research at Mila and 
was founded in 2024 in Paris. Since 
then, it has built a 25-person multi-
disciplinary team and secured €8.5M 
in seed funding to industrialize its 
technology. The company operates at 
the intersection of computation and 
experimentation, validating results 
through high-throughput experi-
mental partners, while expanding 
its in-house laboratory capabilities.

Entalpic focuses on atomic-scale 
surface engineering, with applica-
tions in catalysis, batteries, and semi-
conductors. Its ambition is to make 
industrial materials R&D more pre-
dictable, scalable, and capital-effi-
cient.

Milestones

2022-2024
	◾ Fundamental research on the AI 
platform at Mila

Spring 2024
	◾ Entalpic founded

Summer 2024
	◾ Seed funding round (€8.5M)

November 2024
	◾ Station F Future-40 startups

Early 2025
	◾ Core team scaled to 15
	◾ First partnership signed with OCP 
Group (SPS unit)

	◾ Partnership with REALCAT (Cen-
trale Lille, high-throughput catal-
ysis)

November 2025
	◾ Joined French Tech 2030

January 2026
	◾ First synthesis in lab of AI gener-
ated materials

	◾ Joined France DeepTech
	◾ Named one of WIRED’s Top 100 
startups of 2025

Roadmap
	◾ Deliver measurable outcomes with 
signed industrial partnerships.

	◾ Scale and structure in-house 
experimental capabilities.

	◾ Strengthen and industrialize 
high-throughput screening pipe-
lines.

	◾ Build and expand a strategic IP 
portfolio.

	n Entalpic, Paris, France
entalpic.ai

Business Idea Elevator Pitch

Entalpic’s founders at Station F: Victor Schmidt (CTO), Mathieu Galtier (CEO), 
and Alexandre Duval (CSO)

Entalpic’s core team consists of forward-thinking scientific explorers, deeply 
rooted in AI expertise. Team members are machine learning, chemistry and 
materials experts, more than half of which with a PhD degree.
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Chemspec Europe

Chemspec Europe 2026 takes place May 6-7, 2026, in Cologne, bringing together 
the international fine and specialty chemicals community for two dynamic days 
of business, knowledge sharing, and networking. The event features a compre-
hensive exhibition showcasing the entire spectrum of fine and specialty chemi-
cals—from raw materials and custom synthesis to related services—alongside a 
first-rate conference program that delivers insights into market trends, regula-
tory developments, and innovative R&D projects across key industries.

	n www.chemspeceurope.com 

ChemUK

ChemUK 2026 takes place May 20-21, 2026, at the NEC in Birmingham, uniting 
the UK chemical, process engineering, and formulated product industries for 
two dynamic days of business, knowledge sharing, and networking. The event 
features 600+ specialist exhibitors and 100+ expert speaker sessions across five 
focused zones—covering chemicals supply, management, process engineering, 
laboratory solutions, and formulated product manufacture—to showcase inno-
vations in supply chains, R&D, compliance, and manufacturing.

	n www.chemicalukexpo.com 

Specialty & Agro Chemicals America

Specialty & Agro Chemicals America 2026 takes place June 15-18, 2026, at the 
Savannah Convention Center in Savannah, Georgia, uniting professionals in specialty 
and agrochemical manufacturing, technologies, and services. The event features an 
expansive exhibition, general sessions on global trade trends, supply chain outlooks, 
and supplier vetting, plus exhibitor presentations, private meetings, and network-
ing receptions to drive collaboration and business growth. The 2+ day networking 
forum features an exhibition, supplier showcases, and conference presentations.

	n chemicalsamerica.com

Pharmap

The Pharmaceutical Manufacturing & Packaging Congress (Pharmap) 2026 takes 
place April 20-21, 2026, at Van der Valk Hotel Schiphol in Amsterdam, bringing 
together over 300 decision-makers from pharmaceutical companies, CMOs, CDMOs, 
and service providers for two days of closed-door networking, case studies, and dis-
cussions. The congress features an executive opening panel, sessions on innovative 
packaging solutions, supply chain leadership, digitalization in manufacturing, sus-
tainability initiatives, and trends in pharma outsourcing and contract manufacturing.

	n www.pharmap-congress.com
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CHEManager
Upcoming Virtual Events

Join virtual conferences and connect with industry leaders worldwide. 
Discover upcoming events, access credible insights, and expand your 

professional network—all from home. Explore our calendar and take part 
in the global conversation with CHEManager International.

Free 
Virtual 
Event

Find more information about 
our upcoming events here!

chemanager-online.com/en/virtual-events

https://chemanager-online.com/en/webinars/upcoming-virtual-events


Your Gateway 
to the World of 
Fine & Speciality 
Chemicals

06 - 07 May 2026 | Koelnmesse, Germany

Europe’s No.1 trade fair for fine & 
speciality chemicals - your chance to 
connect with key industry professionals 
-  all under one roof in Cologne. Access 
to Global decision-makers from 60+ 
countries – from R&D specialists, 
Chemists, to procurement and 
purchasing experts.

Are you a Fine or Speciality chemicals supplier looking to expand your global reach?
Be part of Europe’s Leading Trade Fair!

Visitor Industries
• Pharmaceuticals 
• Agrochemicals 
• Paints & Coatings 
• Construction 
• Electronics & Batteries 
• Flavors & Fragrances 

• Plastics & Rubber 
• Personal Care & 

Cosmetics 
• Inks, Pigments & Dyes 
• Recycling and many 

more

 Access our exclusive Conference program

 Pre-arrange meetings that turn into lasting 
partnerships

 Benchmark with industry leaders & showcase 
your expertise

 Maximise your visibility and strengthen your 
brand

 Join 430+ Global Suppliers 

Meet decision-makers from key 
industries, including:

www.chemspeceurope.comEnquire now at:

http://www.chemspeceurope.com

