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Miniaturization of chemistry became popular since late 1990s. Concept of miniaturized 
chemistry mostly involves the use of microchannels fabricated by micromachining 
procedure on a substrate such as glass, silicone, metals or plastic materials (that is called 
“Microchip”). Many different reagent solutions can be introduced from branched channel 
structure to demonstrate complicated chemical reactions in a microchannel.  

Why “Miniaturized chemistry” became so popular in chemistry field? There are several 
reasons from the view points of social background and scientific aspects. Concerning the 
social background, I would like to mention the following three points.  

The first one is the history in chemical industry. As we know the 20th century was an 
era of “Mass-production and Mass-consumption”. However, it brought us other issues 
such as overproduction, environmental pollution, and huge amount of waste disposal. So 
miniaturization and controlled-production are necessary in the field of chemical industry.  

The second is the human genome project started in 1990s. Many chemists and 
biochemists started to focus on “Tailor-made” medical treatment as one of the major 
issues in “Post Genome” era. However, in order to realize this, huge number of medical 
diagnosis (analysis) and huge kinds of medicine production (synthesis) are required. That 
directly leads to the demand of “High-throughput” chemical analysis and synthesis. In 
that case, miniaturization & parallelization are considered to be the best way to do. 

The third is a history of micromachining in late 20th century. Micromachining is an 
important technology for the production of electronic tools such as computers or mobile 
phones. However, since the economics in this field became stagnant, people in this field 
needed to find another application using the existing expensive infrastructure such as 
clean room constructed for micromachining. In that case, application to chemistry was a 
one good direction to open the way to a new field merging micromachining and chemistry.  

Considering these social backgrounds, it seems natural that “miniaturized chemistry” 
was born. However, the reasons why chemists have much interest are not only the social 
ones mentioned above but also the scientific advantages of miniaturized systems on 
chemical reaction. Since a microchannel can be considered as very small reaction “flask”, 
rapid reaction occurred by short diffusion distance, safe reaction occurred by rapid heat 
dissipation (correlated with large specific interfacial area), and many other efficient 
reactions which never been achieved using conventional “flask”, can be demonstrated. 

Major purpose of organizing this session is to understand the “miniaturized chemistry” 
from the many different points of view. Here, above mentioned social background and 
scientific aspects will be explained in detail, and show some actual examples of 
miniaturization in chemistry. 

 


