
Pushing Innovation
with Cascade Reactions in Flow
—

A novel synthesis platform for scalable processes
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Starting points for solving the challenges for fine chemicals industry

Non-toxic metal catalysts

More selective
and recyclable

Metallo-enzyme catalysts
& cascade reactions for API Advance biocatalysis

Recycling of catalysts

Catalysts for
enantioselective

reactions

Vision and research needs in active ingredients development with the tools of sustainable catalysis
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Exceed your today’s profit with sustainable API supply
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Cascade reactions applying combined catalysis in continuous flow
An innovative technology based on the principles of Green Chemistry



Public

The catalyst technology

Supraparticles & Polymeric foils

Enantioselective and 

heterogenized for desired 

chirality and less waste!
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Our reactor technology
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Falling Film Microreactor

Capillary Photoreactor

Flexible and scalable

flow technology !
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A modular platform technology for cascade reactions
Modules for the synthesis of fine chemicals or APIs

Catalysts
• Selection and develop-

ment of catalysts 
• Hybrid catalysts
• Immobilization

on surfaces
• Scale-up

1
Flow reactors
• Development of 

customer & process 
specific reactor systems

• Reactor scale-up

2
Synthesis plants
• Development of 

customer & process 
specific plants

• Integration of analytics 
and control elements

3
Process 
development
• Process evaluation
• Transfer from batch to 

flow mode
• Cascade reactions

4
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Advantages of our flow technology & development services

These advantages translated into Your benefit

Mild reaction conditions
with photo- and biocatalysis

maximize
your product quality
by less degradation

Orthogonal reactivity in metal-, 
photo- and biocatalysis

allows
novel synthesis routes and
products for your portfolio

Process-oriented combination and 
immobilization of catalysts

allows
high flexibility in process design

on a small footprint

Clever and adaptable reactor design achieves better process control

Process intensification with electro-
organic synthesis and heterogeneous 

catalysis
avoids

needless waste and
high efforts for the downstream

Intrinsic scale-up of flow reactors results in cost reduction for your processes
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Pushing our knowledge and expertise to your needs and challenges!

• Building blocks of interest

• Reactions & processes of interest

• Technology of interest

Feasibility studies  + Process development  + Technology development

MATERIALS ✓

RE-THINKING ✓

TECHNOLOGY ✓

   CATALYSTS ✓

Long-term
Partnership for Sustainable Chemical Production

Industrial Partner
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Range of services
We conduct research on your behalf

Consultancy and 
studies

Process, technology and 
product development

Analysis and testing 
services

Cooperation models  – ways of working together

One-off 
contracts

industrial 
contract research

Joint research

projects with 
multiple 
partners

Licensing

of technologies 
and processes

Technology 
transfer through 

to spin-offs
Training

Strategic 
partnerships

national and 
international
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Enantioselective, Sustainable and Scalable 

API syntheses via Cascade Reactions in

Flow.«

A strong partnership between you and Fraunhofer

to drive innovation to the next level



Our team
—

Dr. Michaela Müller

Head of Department

Functional Surfaces and Materials

Phone +49 711 970-4140

michaela.mueller@igb.fraunhofer.de

Fraunhofer IGB

Nobelstr. 12

70569 Stuttgart

www.igb.fraunhofer.de

Dr. Thomas H. Rehm

Head of Group Process Technologies 

for Photo-, Bio- & Electrocatalysis

Phone +49 6131 990-195

thomas.rehm@imm.fraunhofer.de

Fraunhofer IMM

Carl-Zeiss-Str. 18-20

55129 Mainz

www.imm.fraunhofer.de

Dr. Greta Nölke

Head of Department 

Photosynthesis and Biohybrid 

Systems

Phone +49 241 6085-189

greta.noelke@ime.fraunhofer.de

Fraunhofer IME

Forckenbeckstr. 6

52074 Aachen

www.ime.fraunhofer.de

Dr. Bettina Herbig

Co-Head of Group Sustainable 

Materials Synthesis

Phone +49 931 4100-512

bettina.herbig@isc.fraunhofer.de

Fraunhofer ISC

Neunerplatz 2

97082 Würzburg

www.isc.fraunhofer.de
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