
 
 
 
 
 
 
 
 
 
Professional Expertise 
Biomaterials Engineering and Biocatalytic Engineering 
 
Research Fields of Interest 
Biomaterials Engineering 
 Biodegradable plastics are thought to be key materials to solve the plastic waste disposal 

problem because they are degradable in the natural environment and composting processes. 
Some of them are biobased materials (“biomass plastics”) which save fossil resources and 
reduce the emission of carbon dioxide. In addition bioabsorbable materials, which are 
degraded and metabolized in the human and animal bodies, are used in drug delivery 
systems (DDS) and tissue engineering.  
Dr. Tanaka’s Research Group studies formation of porous membranes and particles of 
biodegradable plastics (poly(lactic acid) (PLA), poly(1,4-butylene succinate) (PBS), 
poly(ε-caprolactone) (PCL), etc.) to develop high performance biodegradable plastics. 

 
 
 
 
 
 

   
Microporous membrane of poly(L-lactic acid) formed via phase separation. 

 
Biocatalytic Engineering 
 Enzymes and cells are biocatalyses which are used in biochemical industries. They catalyses 

formation of useful compounds and degradation of toxic substances at normal temperature 
and pressure.  
Dr. Tanaka’s Research Group studies degradation of toxic phenolic compounds by an 
enzyme, laccase (EC 1.10.3.2). Laccase oxidizes phenolic compounds with the aid of 
dissolved oxygen in water. The enzyme does not need toxic oxidants such as hydrogen 
peroxide in the oxidation. The laccase can also be used in the synthesis of lignin-like 
polymethoxyphenols without toxic hydrogen peroxide or organic solvents.  
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Professional Societies and Activities 
1. Society of Chemical Engineers, Japan 
2. American Institute of Chemical Engineering 
3. Society for Biotechnology, Japan 
4. Japan Society for Food Engineering 
5. Membrane Society of Japan 
6. Chemical Society of Japan 
7. Society of Polymer Science, Japan 
 
Awards 
1. Excellent Paper Award of Japan Society for Food Engineering, 2010 
2. Excellent Paper Award of the Society for Biotechnology, Japan, 2009 
3. Incentive Award, Japan Society for Food Engineering, 2007 
4. Best Presentation Award, Japan Society of Food Engineering, 2006 
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Biomass plastics in industries and the natural environment. 
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Synthesis of lignin-like biodegradable polymers by 
enzymatic oxidative polymerization of 
methoxyphenols with laccase. 
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