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PROFESSIONAL EXPERIENCE 
 
Oct. 2022 –    : International Research Center for Hydrogen energy,  

Kyushu University, JAPAN,  
https://researchmap.jp/m.nishihara?lang=en 
 
Professor 

 
Research topic: 
• Clarification of suppression mechanism of polymer electrolyte membranes used in 
PEFCs and water electrolyzers by low oxygen permeation 
• Improvement of catalyst activity in PEFCs by high oxygen permeable polymer 
electrolyte materials 
• Chemical surface modification on metal oxide catalyst supports by low molecular 
weight electrolyte materials 
• Self-healing polymer electrolyte membranes 
• Life-time and performance estimation of polymer electrolyte membranes using 
physical models of membrane degradation, ionic diffusion and catalyst reactions in 
PEFCs. 

 
 
 
April. 2022 – Sept. 2022 : Toyota Central R&D Labs, JAPAN,  

https://www.tytlabs.co.jp 
 
Researcher 
 
Research topic: 
•  Development of a kinetics model on degradation mechanism of polymer 
electrolyte membrane used in fuel cell vehicles 
 
Achievements: 
• Contribution to improve the accuracy of simulation on membrane degradation 
used in PEFC for fuel cell vehicles. 

 
 



Oct. 2016 – March 2022 : Next-Generation Fuel Cell Research Center (NEXT-FC),  
Kyushu University, JAPAN,  
http://www.mech.kyushu-u.ac.jp/~hup/ 
 
Associate Professor 
 
Address: 225, Next-FC, 744 Motooka, Nishi-ku, Fukuoka-shi,  
        Fukuoka, 819-0395, JAPAN 
Telephone:  +81-92-802-6811 

 
Director and leader: Prof. Kazunari Sasaki 
The target of this center is to realize next-generation fuel cells and the related 
technology. FWe are focusing on development of state-of-the-art fuel cell which is 
not only PEFC, but also SOFC. 
 
Achievements: 
· Development of noble polymer electrolyte membranes (PEMs) for polymer 
electrolyte fuel cell application 
· Evaluation of the prepared PEMs by electrochemical analysis 
· Development of non-Pt and durable electrode  
 
Responsibilities: 
· Development of the materials for next-generation fuel cell which can be operated 
at high temperature (~120˚C) and low humid condition (< 30 RH%) 
· Management of a research group and supervision of master course thesis 

 
 
 
April 2016 – Sept. 2016: Center for Co-Evolutional Social Systems (CESS), Kyushu University, JAPAN,  

(http://coi.kyushu-u.ac.jp/en/) 
Research Associate Professor, Energy unit 
Address: 225, Next-FC, 744 Motooka, Nishi-ku, Fukuoka-shi,  
        Fukuoka, 819-0395, JAPAN 
Telephone:  +81-92-802-6811 

 
Energy unit (Unit leader: Prof. Kazunari Sasaki) 
Our goal is to popularize fuel cell technology and hydrogen energy system in 
general public. We are focusing on development of state-of-the-art and practical 
fuel cell which is not only PEFC, but also SOFC.  
 
Achievements: 
· Development of noble polymer electrolyte membranes (PEMs) for polymer 
electrolyte fuel cell application 
· Evaluation of the prepared PEMs by electrochemical analysis 
· Development of non-Pt and durable electrode  
 
Responsibilities: 
· Development of the materials for next-generation fuel cell which can be operated 
at high temperature (~120˚C) and low humid condition (< 30 RH%) 
· Management of a research group and supervision of master course thesis 

 
 
April 2011 – March 2016: International Institute for Carbon-Neutral Energy Research, 

(WPI-I2CNER), Kyushu University, JAPAN, (http://i2cner.kyushu-u.ac.jp/en/) 
Assistant Professor, Electrochemical conversion division (Fuel Cells division until 
June 2015) 
 
Fuel cell division (Division leader: Prof. Kazunari Sasaki) 
Our team is consisting of international researchers in the different fields of research. 
We are focusing on development of state-of-the-art fuel cell which is not only PEFC, 



but also SOFC. 
 
Achievements: 
· Development of noble polymer electrolyte membranes (PEMs) for polymer 
electrolyte fuel cell application 
· Evaluation of the prepared PEMs by electrochemical analysis 
· Development of non-Pt and durable electrode  
· Had been awarded several competitive research grants totaling € 15 million from 
Japanese government by CT films (FY2011-2014) 
· Analysis of molecular geometry of PEMs by theoretical calculation and 
spectroscopic experiments (Collaboration work) 
 
Responsibilities: 
· Development of the materials for next-generation fuel cell which can be operated 
at high temperature (~120˚C) and low humid condition (< 30 RH%) 
· Management of a research group and supervision of master course thesis 
· Lecture for undergraduate students in English 

 
 
April 2009 – March 2011: Institute for Materials Chemistry and Engineering, Kyushu University, JAPAN  

Research assistant professor 
 
Prof. Atsushi Takahara group 
His group focuses on physics of polymeric materials and development of functional 
polymers.  
 
Achievements: 
· Developed new polymeric materials with dynamic covalent bond 
· Developed charge-transfer complex hybrid films (CT films) 
· Understood polymer science widely through discussion and research with group 
members  
· Obtained new synthesis techniques, especially controlled polymerization, and 
measurement skills (thermal gravimetory, mechanical strength measurement, X-ray 
Photoelectron Spectroscopy etc.) 
 
Responsibilities: 
· Promoted newly started project in the group as a group member 
· Supervised students working on the research I proposed 
· Advised group members about their research, supervised writing papers and 
preparation of presentation  
· Taught group members about experimental techniques such as organic synthesis, 
polymerization, how to use equipment etc.  
 

 
April 2005 – March 2009: Kanagawa Academy of Science and Technology (KAST),  

Nano-medical Polymers project, Kawasaki, Kanagawa, Japan 
Researcher 
 
Dr. Masayuki Yokoyama group 
 Task of this project was to develop polymeric drug carriers for cancer 
chemotherapy. To achieve this target, we developed polymeric micelles which are 
core-shell type polymeric particles with several tenth nanometer and biocompatible. 
 
Achievements: 
· Took a biomedical engineering course for 1 year at Tokyo Women’s medical 
university, understood medical engineering  
· Took a charge of 7 interdisciplinary collaboration projects with medical doctors, 
biologists and companies  
· Gained experience to accomplish collaboration works smoothly with researchers 
in different fields of research 



· Development of functional polymeric micelles for sensing 
· Preparation of polymeric micelles loading novel anti-cancer drugs 
· Development of stimuli-responsive polymeric micelles 
 
Responsibilities: 
· Design of drug carriers, evaluation of drug encapsulation and release 
· Promoted collaboration works with medical doctors and biologists for evaluation 
and improvement of the prepared micelles  
 
 
 

May 2003 – April 2005:  Department of Organic Chemistry, University of Geneva, Switzerland 
Postdoctoral fellow 
 
Prof. Stefan Matile group 
Matile group focused on various functions of peptides and their aggregates. The 
target of this group was to evaluate the mechanism of these functions and to 
reproduce these functions by artificial peptide supramolecular structures. 
 
 
Achievements: 
· Evaluation of arginine peptide translocation and enzyme sensing  
· Gained experience of multi-step organic synthesis  
· Gained English skill to pursue research in English 
· Pentapeptide synthesis for artificial β-barrels 
 
Responsibilities: 
· Synthesis and analysis of surpramolecular materials 
· Biosensing by using vesicles encapsulating fluorescence dye. 

 
 
EDUCATION  
 
Oct. 2005 – Sept. 2006: Biomedical curriculum, Tokyo Women’s medical university. 
 
April 2000 – March 2003: Graduate School of Science & Technology (Doctor course), 

Supervisor: Prof. Hirotaka Ihara, Kumamoto University, Japan 
 
April 1998 – March 2000: Graduate School of Science & Technology (Master course) 

Kumamoto University, Japan 
 
April 1994 – March 1998: Department of Applied Chemistry, Faculty of Engineering,  

Kumamoto University, Japan 
 
 
SKILLS AND INTERESTS 
· Polymer synthesis, organic synthesis and characterization 
· Polymer electrolytes membranes for PEFC and water electrolysis application 
· Drug delivery system by using polymeric micelles 
 
 
 
 
MAJOR  
Polymer science (polymerization, polymer modification, polymer electrolytes, peptide, biomaterials), 
supramolecular chemistry, 
Organic chemistry 
 



 
Specialty 
• Polymer electrolyte fuel cell (design of polymer electrolytes, evaluation of proton conductivity etc.) 
• Drug delivery system (design of drug carriers, evaluation of drug encapsulation and release etc.) 
• Functionalization of polymers and evaluation of their functions 
• Fabrication of supramolecular structure by using various interactions such as hydrogen bonding, p- p 
interaction, hydrophobic interaction and charge-transfer interaction 
 
Polymer synthesis by radical polymerization, condensation reaction and addition reaction 
Preparation of functional graded materials (methcrylate-bromostyrene copolymer, Si-Ti glass) 
Synthesis of amphiphilic block copolymers for drug carriers (addition, RAFT polymerization, ATRP) 
Synthesis of sulfonated polyimide for polymer electrolyte membranes 
 
Organic synthesis 
Synthesis of monomers (methacrylate, acrylate, NCA etc.) and initiators (RAFT polymerization and ATRP) 
Liquid-phase peptide synthesis 
Multistep synthesis for formation of supramolecular compounds 
 
Characterization of polymers and organic compounds 
Spectroscopy (NMR, UV, fluorescence, IR, XRD etc.), chromatography, thermal analysis 
 
Polymer electrolyte fuel cell 
Design, synthesis and preparation of polymer electrolytes and its characterization 
Evaluation of proton conductivity by electrochemical method 
 
Functionalization of polymers and evaluation of its functionalities 
Molecular design and synthesis of functional polymers 
Characterization of functional polymers 
 
Drug delivery system 
Design, synthesis and preparation of drug carriers and its characterization 
Evaluation of drug encapsulation and release 
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