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European Consortium Develops Transformative Manufacturing Model
for Pharmaceuticals Ingredients

New approach represents a significant advance in modernizing outdated pharmaceutical
supply chains and manufacturing processes.

STRASBOURG, France, August 6, 2026. A European consortium has successfully
demonstrated a new way of manufacturing pharmaceutical ingredients that could help reduce
dependence on centralised production, strengthen medicine supply chains and accelerate the
industrialisation of critical drugs.

The PIPAC consortium, composed of De Dietrich, Alysophil, Bruker and Novalix, announced the
successful completion of a pilot programme validating a continuous manufacturing platform for
pharmaceutical active ingredients (APIs).

The platform combines continuous-flow chemistry, Al monitored real-time analytical monitoring
and control to enable pharmaceutical compounds to be produced, monitored and optimised
continuously rather than through traditional batch manufacturing.

The consortium successfully validated the technology through the continuous-flow production of
fentanyl, one of the pharmaceutical industry's most potent and tightly regulated active
pharmaceutical ingredients. The achievement demonstrates the platform's ability to operate
under challenging manufacturing conditions and provides a foundation for the future production
of other pharmaceutical ingredients.

The milestone comes as governments and pharmaceutical companies seek new ways to
reshore supply-chain resilience following years of disruption, geopolitical uncertainty and
increasing concern over the concentration of APl manufacturing capacity in a limited number of
regions.

A potential shift away from traditional batch manufacturing

For decades, pharmaceutical ingredient production has relied largely on batch manufacturing,
requiring lengthy scale-up phases and significant commitments of time, capital and raw
materials before production processes can be fully validated.

The PIPAC project set out to challenge that model. By integrating continuous flow synthesis, Al
monitored advanced process analytics and automated process control into a single platform, the
consortium has demonstrated a manufacturing approach capable of delivering greater flexibility,
enhanced process robustness and faster pathways from development to production.
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Unlike traditional batch production, continuous manufacturing allows product quality and
process performance to be assessed throughout production, enabling earlier intervention,
reduced scale-up risk and more efficient use of resources.

The approach also opens the possibility of smaller, modular production units that could support
future decentralised manufacturing strategies and strengthen regional pharmaceutical
production capabilities.

Bringing together expertise across the value chain

The project combines expertise spanning pharmaceutical synthesis, analytical technologies,
process control and industrial engineering.

Novalix designed and implemented the continuous-flow synthesis route.

Bruker contributed advanced analytical capabilities, enabling continuous real-time measurement
and monitoring of the process.

Alysophil developed AlchemDrive, an autonomous Al driven process-control platform that
continuously analyses production data and adjusts key manufacturing parameters in real time.

De Dietrich developed the industrial hardware platform and automation architecture, integrating
synthesis, analytics and process control into a scalable manufacturing environment designed for
future industrial deployment.

Towards industrial and GMP deployment

The successful demonstrator establishes a foundation for future GMP-compatible continuous
manufacturing systems.

The platform can be expanded to incorporate downstream processing operations such as
filtration, purification and drying, creating a pathway towards fully integrated pharmaceutical
production.

By enabling manufacturing to be scaled through continuous operation rather than traditional
batch scale-up, the technology has the potential to accelerate industrial deployment while
improving flexibility, efficiency and supply-chain resilience.

Frédéric Guichard, Group Executive Director, De Dietrich commented:

"For decades, pharmaceutical manufacturing has relied on production models that were
designed for a different era. Today, the industry faces new challenges: supply-chain resilience,
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production sovereignty, faster industrialization and greater flexibility. PIPAc demonstrates that it
is possible to rethink how pharmaceutical ingredients are manufactured. By combining
continuous production, real-time analytics and intelligent process control, we have created a
platform that has the potential to transform how critical medicines are produced in the future.”

About Alysophil

Alysophil is a French deeptech founded in 2018, specialized in continuous flow chemistry,
embedded artificial intelligence, and modular micro-factories. Based in Strasbourg, the company
develops solutions for pharmaceuticals, cosmetics, flavors and fragrances, as well as defense
and energetic materials. De Dietrich has been a shareholder in Alysophil since 2023.

About De Dietrich

De Dietrich Group, founded in 1684, is a family-led company with a long history of engineering
excellence and innovation in process technology igns, manufactures, and services advanced
equipment and fully integrated systems for industries such as chemical, pharmaceutical, plant-
based chemistry, and food processing id separation, drying, mixing, and glass-lined reactors,
combining traditional craftsmanship with modern engineering precision.

About Novalix

Novalix is a premier contract research organization, dedicated to improving the critical early
stages of drug discovery by combining exceptional scientific talent and exclusive technology with
a comprehensive portfolio of world-class chemistry, biophysics and pharmacology capabilities.
We work collaboratively with our clients to meet the most complex scientific challenges, and our
innovative partnerships with leading instrument makers and academic institutions help us
continually expand the possibilities of human health.
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