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RESEARCH REPORT 

1. Name: Vincent Chanron （ID No.: SP04202） 

 2. Current affiliation: 

Design of Open Engineering Systems Laboratory – University at Buffalo – Buffalo, NY 14260 USA 

3. Research fields and specialties: 

Engineering Sciences – Mechanical Engineering – Multidisciplinary Design and Optimization 

4. Host institution: 

Knowledge Information System Laboratory – Kyoto University 

5. Host researcher: 

Professor Shinji Nishiwaki 

6. Description of your current research 

My research deals with the decomposition and coordination of decisions in the design of complex engineering 

systems, which has become a great challenge. Companies who design these systems routinely allocate design 

responsibility of the various subsystems and components to different people, teams or even suppliers. The 

mechanisms behind this network of decentralized design decisions create difficult management and 

coordination issues. However, developing efficient design processes is paramount, especially with market 

pressures and customer expectations. Standard techniques to modeling and solving decentralized design 

problems typically fail to understand the underlying dynamics of the decentralized processes and therefore 

result in suboptimal solutions. My research aims to model and understand the mechanisms and dynamics 

behind a decentralized set of decisions within a complex design process. By using concepts from the fields of 

mathematics, economics, and engineering science, including Game Theory and Nonlinear Control Theory, we 

model decentralized design problems and provide efficient solutions. 

The first goal of my research is to establish the first steps towards understanding the mechanisms of 

decentralized decision processes. This includes two major steps: studying the convergence characteristics, and 

finding the final equilibrium solution of a decentralized problem. 

The second goal of my research is to propose robust design processes that could be used in decentralized 

design environments in order to achieve optimal product development. To do so, they need to achieve 

different specific goals. The first one is to be convergent in most cases, meaning that the designers involved 

in the design process will have no problem achieving a final solution. This process should also be quickly 

convergent, and should avoid the too common expensive iterations between the designers. Finally, the final 

solution should yield an optimal final product, in terms of engineering technical requirements, since it is the 

most common way of evaluating the quality of an engineering product. 



7. Research implementation and results under the program (As much as possible, 
describe the contents and results of your research in a manner that is easily 
understandable to a non-specialist in your field.): 

My main tasks in the Knowledge Information Laboratory have been to get to know the research carried out 

in this laboratory and getting involved in one of their research projects, namely the development of an 

integrated design environment for space satellite structures. My own research was at a point where many 

results had been obtained, but they needed to be validated on a large engineering design case study, and that 

is exactly what this project had to offer. This design case study, in collaboration with the Japan Aerospace 

Exploration Agency, aims at solving a component arrangement subproblem, and a structural design 

subproblem in an optimal way to have the satellite meet the design requirements. My experience in 

decentralized design brought a new way at looking at this problem, in order to make comparison between 

collaborative and decentralized design possible. The main tasks were to get to know the rather large problem 

formulation (which uses NASTRAN, Matlab and iSIGHT as software to carry out calculations), and run 

simulations of the case study whose results still remain to be analyzed. 

8. Please add your comments (if any): 

The JSPS summer program is a great way to discover the way research is carried out in Japan, and to witness 

the everyday life of Japanese researchers. I learnt technical skills, but also human skills as the work methods 

are relatively different from what I was used to. It also gave me a good insight of what it would be like to 

come to Japan as a post-doc and it is a great way to promote Japanese research worldwide. 

Beyond that, my stay was a wonderful experience, both in the lab and outside the lab. I made good friends in 

Japan, I started a research collaboration that will hopefully lasts, and I discovered a beautiful country and 

can understand a little better now. 

9. (If any) Advisor’s remarks: 

It was a great pleasure for us that we have invited Vincent Chanron in our lab for two months. We made a lot 

of fruitful discussions concerning his research topic with him. I hope that we will keep doing the 

collaborative research with him and his group.  

Finally, I would like to offer my appreciation to JSPS for giving him a chance to stay in Kyoto. 

 

 



RESEARCH REPORT 

1. Name:COLONNA Anne  （ID No.: SP04203 ） 

2. Current affiliation: PhD student 

Laboratoire d’Optique et Biosciences Ecole Polytechnique 

INSERM U451 - CNRS UMR7645 91128 Palaiseau Cedex 

 

3. Research fields and specialties 

□ Humanities    □ Social sciences   □ Mathematical and Physical Sciences    

□ Chemistry   □ Engineering Sciences   □ Biological Sciences 

 □ Agricultural Sciences    □ Medical, Dental and Pharmaceutical Sciences    

□ Interdisciplinary and Frontier Sciences 

4. Host institution: Kobayashi Laboratory 

Department of Physics, University of Tokyo, 113-0033 

5. Host researcher: Professor Takayoshi Kobayashi 

6. Description of your current research 

The aim of my PhD is the study of a bacterial protein called Bacteriorhodopsin. 

Study of this protein is of high interest to understand photoinduced biological processes as 

vision and energy transduction of organisms including humans. its high resistance to 

extreme conditions makes this protein interesting for commercial application as optical 

data storage or electronic ink for example. 

Bacteriorhodopsin is a transmembrane protein found in the bacterium Halobacterium 

salinarum. Next is a schematic representation of this proein: 

Its role is to convert light to a proton gradient which will be used to 

generate energy. Its simple photosynthetic system makes it a key 

model to understand other photoinduced biological processes. The 

photoreceptor molecule, located inside the protein, is called the retinal. 

Up to now, it is thought that photoreceptor retinal responds to light by 

undergoing a structural modification called isomerization described below: 

 

 

 



 

This isomerisation takes place in few hundred femtoseconds (1 femtosecond = 10-15 

second). Is this isomerization the first photoinduced event is still an open question. To be 

able to monitor faster event than isomerization, we need to use femtosecond laser 

spectroscopy. We managed to show that the first photoinduced event is actually a charge 

displacement in the retinal and in its environment called polarization, faster than 11fs 

(time resolution of our measuring system).[PNAS 101, 7971-7975 (2004)]. This ultrafast 

polarization is required for proper operation of the protein. We now need to futher 

understand the relative role of ultrafast polarization and ultrafast isomerization, and 

eventually their interplay. 

 

7. Research implementation and results under the program: 

 Title of your research plan: 

Spectroscopic studies of an isomerizable molecule. 

 

 Description of the research activities: 

To get a better understanding of the photoisomerization process in bacteriorhodopsin 

(see part 6) we decided to study another isomerizable molecule: 

4-methoxy-4’-nitrostilbene (MONS). The chemical structure of this protein is shown 

next                    

An important feature of MONS is its ability to follow the reaction through a range of 

environments and allow then to get to a deeper understanding of the important role 

that solvent plays in chemical reactions. 

Two kinds of experiments have been carried out on the sample: pump-probe 

experiments and fluorescence spectra analyses. In pump probe experiments, the 

sample is first excited, at time t by an ultrashort laser pulse with a chosen wavelength 

(pump) and left to evolve. A second pulse (probe) goes through the sample. Intensity of 

this pulse is monitored and allows checking the evolution of the sample. Next picture 



show typical pump probe results with two different solvents whose effect can clearly 

be seen:  
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Principles of the second experiment can be explained as follows: light can be absorbed 

and reemitted by matter very fast and this is called fluorescence. When the light is 

reemitted at different wavelength, energy of the absorbed light is channeled into other 

things in the absorbing substance. Controlling this emitted light gives information on 

the matter at the atomic level. Next is a characteristic fluorescence emission 

spectrum of the studied sample. 
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8. Please add your comments (if any):  

This internship was of great interest, as much for my work as for cultural discovery. It 

included both theoretical and experimental part and allowed me to see many aspects of the 

experiment: not only the laser part but also samples preparation and data analysis. I 

thank Professor Kobayashi and his group to have allowed me to be involved in such a 

project. 

 

 



RESEARCH REPORT 

1. Name : Ana Colovic                                                                  (ID No.: SP04204) 
 
2. Current affiliation: University of Paris 9 – Dauphine, France 
 
3. Research fields and specialties: 
 

 Humanities   Social Sciences  Mathematical and Physical Sciences 
 Chemistry   Engineering Sciences   Biological Sciences 
 Agricultural Sciences   Medical, Dental and Pharmaceutical Sciences 
 Interdisciplinary and Frontier Sciences 

 
4. Host institution: National Institute of Science and Technology Policy (NISTEP) 
 
5. Host researcher: Naoki Saito, Director, The Third Policy-Oriented Research Group 
 
6. Description of the current research: 
 
I am preparing a PhD thesis on inter-firm networks in Japanese industrial districts. My 
doctoral research focuses on networks between small and medium-sized enterprises 
(SMEs).  After an extensive analysis of the existing literature related to networks and 
industrial districts as well as theoretical literature in the organizational science field, I 
conducted a fieldwork in Japan from October 2002 to April 2003. During this period I 
interviewed 42 entrepreneurs and local government officials in eight industrial districts: 
Ota ward in Tokyo, Higashi Osaka, Hitachi, Kiryu, Suwa, Hamamatsu, Musashi 
Murayama and Taito ward in Tokyo. The data that I collected enabled me to distinguish 
different types of networks and develop a typology of SME networks in Japan. Moreover, 
I analysed in detail the functioning of each network type.  
 
During the fieldwork I could also acquire information about cluster development and 
industry-academia-government cooperation in Japan. That is the reason why I am now 
studying these topics. 
 

7. Research implementation and results under the program 
 
Title of the research plan: 
 
The university-industry cooperation and its implementation in different regions of Japan 
(Japanese Cluster Policy and its Implementation) 

 
Description of the research activities: 
 
During the last ten years or so, there has been increasing interest in developing clusters– 
agglomerations of innovative firms in high-tech industries. The triggers for such interest 
were the cluster success stories (such as the Silicon Valley) on one hand and the need to 
find new directions for industrial development in a globalizing world on the other. In 
many countries, we could witness a growing reflexion on how to generate and promote 
clusters. Japan is no exception. The implementation of the Industrial Cluster Plan, 
designed by METI and the Intellectual Cluster Plan, designed by MEXT has started since 
2001. 

   



During the summer program I studied cluster development in Japan. My research activities 
were various: 
 
Study of written materials 
 
My first important activity was to study the research reports, discussion papers, articles 
and books on clusters, university-industry cooperation, cluster policy and other relevant 
issues. My colleagues at NISTEP provided various materials, both in Japanese and in 
English. 
 
My seminar 
 
On July 26 I presented my doctoral research at a seminar organized by NISTEP. The 
seminar was open to the wider audience including persons outside NISTEP. I was happy 
to see many attendants from different fields. That was an exceptional opportunity to 
discuss my research results with Japanese specialists.  
 
The information about my seminar can be found in the NISTEP Newsletter No. 190: 
www.nistep.go.jp/NISTEP_News/news190/news190.html 
 
Fieldwork 
 
During my stay at NISTEP I conducted fieldwork in three areas that are targeted by the 
MEXT and METI cluster plans: Hamamatsu, Sapporo and TAMA (Technology Advanced 
Metropolitan Area).  
 
My first research trip was to Hamamatsu. I attended a seminar on industry-university 
cooperation there. I also interviewed the key person in charge of implementation of the 
Intellectual Cluster Plan and one entrepreneur, whose company produces high-tech 
products through research collaboration with universities. 
 
During my research trip in Sapporo I interviewed several officials, researchers, key 
persons for cluster development and entrepreneurs. The focus of my research was the bio-
industry in Hokkaido. The fieldwork was particularly interesting since I was able to 
discuss the industry-university-government cooperation with the members of the 
academia, industry and government officials -  all the parties involved.  
 
In Hachioji, which is within the TAMA area I interviewed the president of the TAMA 
TLO (Technology Licensing Organization). This was the opportunity to learn more about 
the role, activities and problems of TLOs in Japan as well as the advancement of the 
TAMA Industrial cluster project. Before interviewing TAMA TLO’s president, I 
discussed TAMA Cluster project with a senior research fellow in RIETI (Research 
Institute of Economy, Trade and Industry), who provided extensive information and 
research materials on this project. 
 
Discussions with researchers and officials 
 
I had several discussions about clusters and industry-university collaboration with my 
advisor Mr. Saito and researchers at NISTEP. I also had a chance to meet officials in 
charge of the cluster plan at MEXT. 
 
 

   



Attending seminars 
 
I attended several seminars on clusters and university-industry cooperation.  
 
My short article 
 
I wrote a short article, which will be published in the NISTEP Newsletter No.192 in 
October 2004. This article deals with cluster development and the role of networks. It is 
partly based on the data from the fieldwork I conducted during the JSPS Summer 
Program. 
 
 
8. Comments 
 
I would like to express my gratitude to JSPS, CNRS and NISTEP for enabling me to take 
part in this program. My special thanks go to Mr. Naoki Saito, my advisor for accepting 
me at the Third Policy-Oriented Research Group. I warmly thank Ms. Noriko Uesugi, 
Senior Research Fellow, who arranged everything for me and took care of me throughout 
the program. I also thank all the members of the Third Policy-Oriented Research Group 
for their time and help.  
 
The program was perfectly organized, dense and meaningful. This research experience 
was extremely enriching for me.   
 
 
9. Advisor’s remarks 
 
Thanks to the kind supports given by JSPS and other relevant organizations, we were very 
happy to accept Ms. Colovic as a visiting researcher, who has spent truly fruitful days at 
NISTEP. During her relatively short stay, she conducted as many site visits as possible to 
various types of Japanese regional clusters, including Hamamatsu and Sapporo, which 
should be essential for this area of policy research. She has also attended many relevant 
seminars on clusters policy and university-industry cooperation, and presented her own 
lecture on her doctoral research at a NISTEP seminar on 26 July, which attracted wider 
range of audience.  Through these processes, we believe she has effectively improved her 
knowledge and insight on recent development of Japan’s regional clusters and their 
potential interface with the industrial agglomeration, and has further enriched her previous 
analyses on the effectiveness of public policy in this field.  (Another significant factor for 
her efficient field-study was her good Japanese language skills, which has greatly helped 
the smooth communication on the occasion of the interviews and exchange of opinions 
with local people concerned.) 
 
Her areas of research are actually our common matters of interest and one of the hottest 
issues in Japan’s S&T policy. We very much expect her study report to be concluded and 
published incorporating main results of this visiting research, which could give significant 
policy implications and lessons not only for the French public sector but also for the 
Japanese government in deliberating and formulating their advanced regional clusters 
policy.  We also hope that her experience of this stay should further expand the 
opportunities of research exchange and cooperation between Japan and France in this 
field, particularly between CNRS and Japanese public research institutes including 
NISTEP. 
 

   



   

 



RESEARCH REPORT 

1. Name: GILLOT Frederic （ID No.: SP04205 ） 

2. Current affiliation:  

IRCCyN MO2P Team, Centrales Nantes 

3. Research fields and specialties: Mechanical Engineering, Rapid Prototyping 

□ Humanities    □ Social sciences   □ Mathematical and Physical Sciences    

□ Chemistry   X Engineering Sciences   □ Biological Sciences 

 □ Agricultural Sciences    □ Medical, Dental and Pharmaceutical Sciences    

□ Interdisciplinary and Frontier Sciences 

4. Host institution:     Masuzawa Laboratory, IIS, University of Tokyo. 

5. Host researcher:     Pr. Masuzawa T. 

6. Description of your current research 

Our work is mainly focused on new Rapid Tooling (RT) processes, and how they can be 

used for lead time enhancement and cost saving when fabricating industrial dies. Hence, 

innovating way of planning die fabrication are investigated, using an Hybrid Mold 

approach, i.e. by building the die like a puzzle made from parts fabricated with different 

kinds of processes (RT and conventional processes). Moreover, new fields of utilisation for 

RT parts are explored, in order to improve the RT process integration in our approach. 

 

7. Research implementation and results under the program (As much as possible, 
describe the contents and results of your research in a manner that is easily 
understandable to a non-specialist in your field.): 

 Title of your research plan: 

Study on the viability of Direct Metal Laser Sintered electrodes for micro-EDM. 

 Description of the research activities: 

Rapid tooling (R.T.) is now commonly used to reduce lead time and cost to create 

prototype moulds for plastic parts. However, certain shapes and geometries can not 

be created using conventional processes. 

Electro-Discharge Machining (EDM) is a non conventional removal process option for 



manufacturing geometrically complex or hard material parts. Nevertheless, 

electrodes need to be created first. They are commonly machined in a block of copper 

or graphite. 

Researches have been undertaken to build electrodes using an RP process. Many 

direct or indirect manufacturing methods have been investigated to create such 

electrodes. The most suitable R.T. process is to directly sinter a metallic powder with 

a laser beam (Selective Laser Sintering, SLS). 

The major intrinsic drawback of EDM is the tool wear. It affects the accuracy of the 

machined components. This tool wear becomes critical when small electrodes are 

used in micro-EDM. This process enable to drill small diameter holes with a diameter 

less than 500 micro-meter and with a high ratio Length / diameter. 

Our research program covers a range of major topics in micro-EDM, ranging from 3D 

electrodes manufacture, to the tool wear rate involved  

Hence, using Direct Metal Laser Sintering (DMLS) process from EOS, we have 

realized Micro Electrical Discharge Machining (micro-EDM) Electrodes with complex 

design. Material sintered is Direct Metal Powder with an average grain size of 20 µm. 

Then micro-EDM has been achieved successfully. It has revealed that the electrode 

wear is high during rough machining, and the global shape of the electrode is 

modified during finishing machining, due to thermal instability of the electrode 

material. 

Nevertheless, these drawbacks can be avoided by machining the die using several 

electrodes, one electrode after the other. Moreover Rapid Tooling processes offer such 

possibility to create at the same time similar thin parts on the same support. 

Indeed, dimensional accuracy of Rapid Prototyped electrodes is not yet good enough 

to realize functional dies, and the material used is not suitable for industrial 

micro-EDM purposes. Nevertheless, such approach is very interesting regarding the 

lead time it takes (half a day vs. more than one week) to build micro-electrodes, and 

the possibility Rapid Tooling processes offers to build complex features without 

increasing this lead time. Furthermore, using the same support, a high number of 

electrode can be produced at the same time. 

The basic feasibility of rapid-prototyped electrode for 3D micro-EDM was confirmed 

through experiment during my work at IIS 

 



9. (If any) Advisor’s remarks: 

Mr. Gillot's work was one of the more satisfactory ones when I think about my past 

experience of accepting foreign researchers/students. He deepened his knowledge about 

micro-EDM and die & mold fabrication during his stay in our laboratory. Moreover, he 

could carry out real experiment for confirming the feasibility of very new application of 

SLS. I felt the effective period of stay was a little too short, because some considerable part 

of the staying period was spent for introduction and other formal activities. But, I felt we 

should accept it, because such activities are also necessary. After all, my impression is that 

this program offers a very good opportunity for foreign young researchers to experience 

Japan and Japanese way of research works. 

 
 



RESEARCH REPORT 

1. Name:  GIRAUD Marion （ID No.: SP0 4206        ） 

2. Current affiliation: Laboratoire de Chimie Inorganique,  University Paris-Sud, 

Orsay, France.   

3. Research fields and specialties: 

□ Humanities    □ Social sciences   □ Mathematical and Physical Sciences   

× Chemistry   □ Engineering Sciences   □ Biological Sciences 

 □ Agricultural Sciences    □ Medical, Dental and Pharmaceutical Sciences    

□ Interdisciplinary and Frontier Sciences 

4. Host institution:  Dept. of Chemistry and Biochemistry, Graduate school of 

engineering, Kyushu University, Fukuoka 

5. Host researcher: Pr. M. Irie 

6. Description of your current research 

Photochromic systems have been attracting much attention for their potential 
applications in optical memory and optical switching devices. Among many families of 
organic photochromes, dithienylethenes derivatives are considered to be the most 
promising photochromic candidates for that achievement because they usually 
undergo thermally irreversible and fatigue resistant photocyclizations between their 
colorless open-ring and colored closed-ring forms, as shown below 
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Besides the color change, photo-switching of the structure can also be exploited to 
reversibly control a wide range of properties (luminescence, redox and magnetic 
properties). The purpose of my PhD thesis work is to synthesize and study complexes 
with diarylethene based ligands, and to investigate if the metal-centered properties can 
be influenced by the photochromism (changes in metal interaction, in ligand field for 
instance) and vice-versa, if the photochromic properties are improved or lowered by the 
presence of the metal ion. For that purpose I synthesized thiazole-based diarylethenes 
capable of binding a metal ion, the resulting complexes and studied them. 

7. Research plan 

 Title of your research plan:  Synthesis and studies of diarylethenes 

 Description of the research activities: 

The aim of the work was to synthesize the target compound 1, which as been 

jistec-pc16



chosen for 2 reasons: (1) ability of coordinating metal ions through bidentate 
cavities, (2) introduction of the oxazole ring as the aryl group, which is not very 
common in diarylethene chemistry 
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The first step of the synthetic scheme consists in obtaining either compound 2 or 
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For compound 2, the synthesis worked but the purification failed, I wasn’t able to 
separate the desired compound from the crude product so I couldn’t go on the 
synthesis. I tried to investigate another synthesis that could be used to obtain 
compound 3 and investigated different synthetic conditions to get compound 4 as 
reported below. 
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Interest has been particulary focused on the solvent, the temperature and the 
number of equivalents of carbonyl halide. 

In parallel, I tried to study the thermal stability of compound 5 synthesized in 
France in a mesitylene solution. The figure below shows the fading curves at 
different temperatures. I have now to pursue this work by processing all the 
collected data. 
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8. Comments  

My stay in Pr. Irie’s laboratory will remain as a great and memorable experience for 
me. Even if the syntheses have not been successful, I learned a lot in diarylethene 
chemistry and photochemistry and enjoyed benefiting from an excellent scientific 
environment:: for 6 weeks, I had the opportunity to attempt syntheses I’ve never tried 
before, to attend very interesting lab meetings and to join all this group made of very 
high quality researchers  and students. I was very glad to exchange points of views 
about research and life in general with them. I was very impressed by their knowledge 
and their independence at work. Besides, I met very nice and open-minded persons 
(both Japanese and Western people) and I hope we can keep in touch in the future.   

It was my first time in Japan and in Asia in general and the discover was worth the 
journey. It was both cultural and fun and I’ve really enjoyed living abroad : I’ve been to 
very beautiful and peaceful places and also to very frenzy ones. Riding a bike almost 
every day was of course just a treat !!!! Only one regret: not to know as much Japanese 
language as I would have wanted to !!!! Well now learning Japanese would be another 
challenge for me after finishing my PhD so I can come back soon again !!! 

9. (If any) Advisor’s remarks: 

Miss Marion Giraud spent really active two months in 
our laboratory as a JSPS Summer Program fellow.  She 
designed a new photochoomic molecule with a chelating 
ability and synthesized it. At the same time she examined  
the physico-chemical properties of a photochromic  
compound, which she prepared in her laboratory in Paris.  
In such short time, she quickly mastered several new methods  
and techniques developed in our laboratory. In addition to  
the scientific activity, she enjoyed Japanese style student  
life and her stay also activated Japanese students in my  
laboratory. Her stay in our laboratory was really fruitful to  
both of us. 

 

Pr. Masahiro Irie 
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RESEARCH REPORT 

1. Name: Ladmiral Vincent 
（ID No.: SP04207） 

2. Current affiliation: 

Doctoral course, Chemistry department, University of Warwick (UK), Prof. D.M. Haddleton 

3. Research fields and specialties: 

□ Humanities    □ Social sciences   □ Mathematical and Physical Sciences    

X Chemistry   □ Engineering Sciences   □ Biological Sciences 

 □ Agricultural Sciences    □ Medical, Dental and Pharmaceutical Sciences    

□ Interdisciplinary and Frontier Sciences 

4. Host institution: Institute for Chemical Research, Kyoto University  

5. Host researcher: Professor Fukuda Takeshi 

6. Description of your current research 

Glycopolymers, synthetic sugar-containing macromolecules are attracting ever increasing interest 

from the chemistry community due to their role as biomimetic analogues (carbohydrates are known 

to be involved in cell recognition processes which play a key role in numerous phenomena based on 

cell-cell interaction such as fertilization, embryogenesis, immune defense, microbial and viral 

infection, etc…) and their potential 

commercial applications. Over the past ten years, decisive progress has been made in polymer 

science. One of the most important development is the discovery of living radical polymerization 

techniques such as Atom Transfer Radical Polymerisation (ATRP), Nitroxide Mediated Radical 

Polymerisation and Reversible Addition-Fragmentation chain Transfer (RAFT) Polymerisation. These 

new techniques enable synthetic chemists to finely control the architecture of the macromolecules 

and combine the advantage of radical polymerization (versatility, ease of use, robustness…) and of 

ionic polymerization (control of the length of the polymeric chain, reactive chain extremities,…). The 

term living refers to the fact that polymeric chains obtained by these techniques are still reactive that 

is to say polymerization can be carried on by adding some monomers. Thanks to these techniques it 

is now possible to accurately design and synthesize macromolecules featuring numerous structures 

(star-shaped polymers, block copolymers, gradient copolymers…) and various functionalities. 

My current research is two-fold. 

1) Synthesis of new carbohydrates monomers and studying their polymerization under ATRP 



conditions. Amphiphile block copolymers-polymers that possess one hydrophilic end and one 

hydrophobic end- are made and their self assembly (micelles or monolayers formation) behaviour is 

studied. Such polymers can spontaneously form, in water, ball like structure called micelles (the 

non-polar parts of the molecules clump into the center of the micelles whereas the polar parts of the 

molecules presents themselves for interaction with the water molecules on the outside of the micelle. 

Hydrophilic Hydrophobic  

Fig.1 Amphiphile block copolymer 

These micelles could be used as powerful drug delivery prototype systems by solubilizing and 

protecting from the organism non water soluble drugs. Moreover, carbohydrates on the outside of the 

micelles could play the role of the targeting system thanks to their biological activity. 

2) Synthesis of new functionalized initiating reagents for ATRP. The initiator moiety remains on the 

extremity of the macromolecules after the polymerization and can be used to add properties to the 

polymers. A new succinimidyl ester initiator has been synthesized and used successfully to 

polymerise by ATRP Polyethylene glycol methacrylate and two sugar-carrying methacrylates. This 

succinimidyl ester reacts easily with the free primary amine present in proteins and enables us to 

attach covalently a polymer chain to a protein. This technique is known as Pegylation. The polymers 

bound to the protein-based drug can enhance the solubility of the protein in the blood stream and 

protect the protein from the immune defence. Slow degradation of the polymer would lead to a slow 

and control release of the drug in the organism, consequently reducing the frequency of drug intake 

and allowing the drugs to be taken orally rather than intravenously. 

Biotin also known as vitamin H is responsible for growth and metabolism in humans. The 

glycoprotein Avidin interacts very strongly with biotin. This system actually features the highest 

affinity known so far, and is in consequences used extensively for tissues detection and proteomics. 

I recently synthesized new Biotin-tagged initiators, and tested them in Atom Transfer Radical 

Polymerisation of several monomers. 

7. Research implementation and results under the program (As much as possible, 
describe the contents and results of your research in a manner that is easily 
understandable to a non-specialist in your field.): 

Title of your research plan: 

Study of the grafting of biotin-tagged polymers to an avidin monolayer by quartz 

Microbalance. 

Description of the research activities: 
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