
manufacturing concepts for microreactors & flow  

turning process performance into money 
 

technologies: 

· continuous flow processing 

· microreactors, micromixer, microheatexchangers 

· other process intensification technologies like ultrasound, membranes, etc. 
 

benefits: 

· significant higher yields 

· much better process control (less fluctuations) 

· energy savings 

· safety increase 
 

application area examples: 

· complex & difficult chemical reactions  

· safety relevant chemical reactions 

· exothermic & cryogenic reactions 

· new process windows (e.g. high pressure, high temperature) 

· mixing sensitive reactions 

comparison of manufacturing concepts for microreact or and flow chemistry  

efficient processing 
on manufacturing scale 
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Plant Redesign-

Concept 
Unit Operation- 

Concept 
Modular Multipurpose-

Concept 

description 
modification of 
existing plant 

new plant for one 
reaction step 

series of reaction steps 

type of plant dedicated 
dedicated or limited 

multipurpose 
multipurpose 

flexibility limited medium very good 

status existing plant 
new for one 

 process step 
new for a series of  

process steps 



small plant change - big performance effect 
 

principle: 

The basic idea of this concept is to obtain significant improvements by appropriately integrating 

microreactors or other process intensification devices into existing production facilities. Through-

out this approach the results can be achieved with minimum interference. 
 

application area: 

· existing chemical and pharmaceutical plant 

· dedicated to one process or similar processes 

· typical for one reaction step 

 

case study example: 

A microreactor with a total capacity of more than 3 tons per hour has been integrated into an ex-

isting manufacturing plant. By moving one reaction step into a microreactor, the capacity of the 

plant has been doubled. Additionally, energy savings were achieved by using the heat release of 

an exothermal reaction step to heat up an endothermic reaction step. 
 

conclusion: 

This concept generates typically significant efficiency improvements by minimal exchange of 

process equipment and moderate addition of instrumentation. 
 

reference example: 

· American Fine Chemicals Company (confidential) 
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switch from batch to conti for one reaction step  
 

principle: 

A single chemical process step is implemented in a plant with all its related units and instrumen-

tation by means of a skid design. Individual reaction steps can be realized via a continuous proc-

ess without changing any of the other process steps. 
  

application area: 

· new chemical and pharmaceutical plant for one process step 

· dedicated or limited multi purpose  

· typical for one reaction step 

case study example: 

A skid for executing a critical reaction step for the synthesis of an active pharmaceutical ingredi-

ent was started up at Sandoz in May 2010. The reaction step is mixing-sensitive, and barely fea-

sible in batch mode. The capacity of the dedicated plant amounts to a total throughput of 200 

liters per hour.  
 

conclusion: 

This concept is a typical solution for inefficient or difficult process steps. Savings can be  

generated by higher yields, less raw materials and/or less energy. 

 

reference example: 

· SANDOZ (basic engineering and plant construction) 

· ROCHE DIAGNOSTICS (basic engineering) 
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batch processing flexibility with conti flow perfor mance  

 

principle: 

This concept combines the advantage of the batch technology, flexibility, with the advantage of 

continuous processing, process performance. Interchangeable modules (feed-module, reactor-

module,..) can be temporarily assembled and variably combined in request to different require-

ments of synthesis tasks.  
 

application area: 

· new chemical and pharmaceutical plant for a couple of process steps 

· multi purpose flexibility for a couple of reaction steps 

· fast response to new processes & process conditions 

· design for different plant environments (lab, pilot, manufacturing) 

 

case study example: 

Microinnova has performed basic engineering for a modular plant concept serving to execute 

different synthesis tasks up to three steps for the synthesis of active pharmaceutical ingredients 

and intermediates. The respective plant design enables the producer to adjust the plant to the 

synthesis tasks’ specific requirement. 
 

conclusion: 

This concept generates a solution for maximizing flexibility 

and performance (e.g. higher yields, less raw materials, less 

energy…) 

 

reference example: 

· Sigma-Aldrich (basic engineering) 

· Pharma TOP 10 company (basic & detailed  

  engineering) 
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