
International Research Training 
Group “SeleCa“ at 

RWTH Aachen University  

Prof. Dr. Jun Okuda 
Department of Chemistry  

Rheinisch-Westfälische Technische Hochschule 



RWTH Aachen University: Facts and Figures 
Location  

Travel distance (by train): 
Aachen – Brussels:  70 min 
Aachen – Paris:  2.5 h 
Aachen – Amsterdam: 3.5 h 
Aachen – London:  4.5 h 
Aachen – Berlin:  5.5 h 

Founded in 1870 by the Prussian 
Crown Prince Frederic III (Queen 
Victoria‘s Son in Law) 

Frederic III 
(1831-1888) 

Old Chemistry Building (1870-1944) 



RWTH Aachen University: Facts and Figures 
The Integrated University of Technology 

> 42,000 Students > 3,500 Non-
academic Staff & 
Apprentices 

> 5,000 International 
Students 

4 M € Fundraising 
> 4,000 Academic 
Staff 

>500 Professors 

  RWTH Aachen University  
 

Total: 813 M € 
 

…of which: 
416 M € State Funding 
313 M € External Funding 
  19 M € Tuition Fees 

 

http://www.halifax.rwth-aachen.de/~foto/ranga-yogeshwar/400ter-10-fo1-wartend-auf-ranga-yogeshwar-k.jpg


RWTH Aachen: Faculties and Departments 

Faculty of Architecture 

Faculty of Civil Engineering and Surveying 
Faculty of Mechanical Engineering 
Faculty of Georessources and Materials Engineering 
Departments of Metallurgy and Geoscience 
Faculty of Electrical Engineering and Information Technology 

Faculty of Arts 

Faculty of Economics 

Faculty of Medicine 

E
ngineering 

Faculty of Mathematics and Natural Sciences  
Departments of Mathematics, Computer Sciences, Physics, Chemistry and 
Biology 



RWTH Aachen University: Facts and Figures 
Students per Discipline: Winter 2011/12 

Engineering Natural 
Sciences 

Humanities 
Social Sciences 

Economics 
Medicine 

35.813 Students 

56% 

23% 

13% 
8% 



International Students WS 11/12 
Top 15 Countries 
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and 1,815 
students from 
106 other 
nations  
 
In total 5,458 
international 
students 
 



Cooperation RWTH - Japan 
  Partnerships since 1956 Recent Activities 

 2004: Foundation of German-Japanese Society in the 
Aachen Region 

 2005: Awarding an honorary Doctorate to Prof. Ryoji Noyori 
 2006: Celebration of 50-year cooperation anniversary with 

Keio University 
 Keio Summer School (since 2007) 
 2010 Keio University‘s honorary doctorate to Prof. F. Klocke 
 2016 Planned founding of RWTH Alumni Club Japan 

(Re)activiation and intensification of scientific contacts with selected  
Japanese Universitites by exchange of 

Goals for future cooperation with Japan 

 Students 
 Graduates 
 Postdocs 

 Guest Professors 
 Management Staff 
 Activation of Alumni 

2015 

1956 1971 2005 

2007 

2010 



International Research Training Group 

 Selectivity in Chemo- and Biocatalysis (SeleCa) 

www.seleca.rwth-aachen.de 

Spokesperson: J. Okuda 

Coordinators: H. Ohtake/K. Mashima 

Japanese-German Graduate Externship  
Environmentally Benign  

Bio- and Chemical Processes 



International Research Training Group 

 Selectivity in Chemo- and Biocatalysis (SeleCa) 

環境調和を指向した生物および化学プロセス 

に関する共同大学院教育プログラム (JGGE) 

www.seleca.rwth-aachen.de 

Spokesperson: J. Okuda 

Coordinators: H. Ohtake/K. Mashima 



Osaka, September 5th, 2005 

Aachen, May 11th and 12th, 2006 

2nd Joint Symposium 2007 
in Osaka 

1st Joint Symposium 2006 
in Aachen 

Aachen-Osaka 

Cooperation Agreement 

March 4th, 2004 
Agreement of Academic Exchange 

between 
Faculty of Mathematics, Computer Science 
and Natural Sciences 

and 
Graduate School of Engineering Science 

3rd Joint Symposium 2010 

Aachen, September 6th-7th, 2010 

Inauguration Symposium 

2007-2009: Proposal preparation 

10 Joint Teams 
10 Aachen Scientists 
10 Osaka Scientists 
  2 Jülich Scientists 



Chemocatalysis Combined 
Catalysis Biocatalysis 

New Sustainable 
Catalytic 

Processes 

Research Goal 



Selectivity in Chemo- 
and Biocatalysis 

(SeleCa) 

(submitted in 2009; 
renewed until 2019)                                                                                                                                                                                                                                                                                                

A German-Japanese Program 

2014  

1. Funding Period 2010-2014 

2019 

2013 
On site review 

Biological and 

Chemical Approaches 

to Environmentally 

Benign Processes 

(submitted in 2009; 
renewed until 2019) 

2012 
Intermittent 
review 

2015 
Renewal  
Proposal 

and hearing  
for 

2015-2019 

1. Funding Period 2010-2015 

2017 
Intermittent 
review 

2019 

2015 
Blocked 

Approval 05/14 

Acceptance 02/15 

Final report 

LRH 



 Excellence 
 RWTH Institutional Strategy: 

1. Sharpening Scientific Profile 
2. Mobilizing People 

Profile of IRTG SeleCa 

 Innovation 
  Bridging the conceptual and methodical gap between  
  chemo- and biocatalysis based on frontier research 
  on selectivity in chemo-/biocatalysis. 

Globally competitive researchers in chemo- and 
biocatalysis with multicultural communication skills. 

 Internationality 
 Promoting intercultural experience and 
 understanding “non-European“ (research) culture. 



SELECTIVITY 

Metal Catalysis 

Integrating Chemo- and Biocatalysis 

1. Leitner / Chatani 

2. Bolm / Miura 

3. Niggemann-Okuda / 
Mashima-Kambe 

4. Albrecht-Oppel / 
Tobe 

 

Biocatalysis 
6. Elling/Pietruszka / Fujiyama 

7. Jager-Pietruszka / Itoh 

8. Büchs-Blank / 
Fukusaki 

Organo-/Biohybrid Catalysis 
5. Rueping-Enders / Sasai  

9. Schwaneberg-Okuda / 
Hayashi 

10. Moeller - Akashi 

Research Concept 



Qualification Program 

Presentations, 
publications 

Lectures on Chemo-/Biocatalysis 

Exchange stay 
(6 months) 

Soft skills training 

Research 

Workshops 
(CDS) 

Research 
seminars, 
Joint Symposia 

Research 

Presentations, 
Publications 

Dr. rer. nat. 

Doctoral 
degree 

Dipl.-Chem. 

M. Sc. 

Dipl.-Biol. 

Master 
degree 

Cultural training 

Selectivity in Chemo- and Biocatalysis 

Biological and Chemical Approaches to 
Environmentally Benign Processes 

Lectures on Chemo-/Biocatalysis 



 9.500 km 

Exchange stays of doctoral researchers  
from Aachen: 

• completed  15 
• in progress  1   
• planned in 2014 5 

Exchange stays of doctoral researchers  
from Osaka: 

• completed  15 
• in progress  2   
• planned in 2014 4 

Exchange Activity 2010-2013 

Joint publications between Aachen/Osaka: 15 



Dr. Yukiko Hayashi 
Okuda / Mashima 

25. 01. 2013 

Double Mentoring 

Kazuki Fukumoto 
Hayashi / Schwaneberg 

03. 12. 2013 

Formalized Joint 
Graduate Education 
Based on Dual Mentoring. 
 
Challenges: 

 
 Difference in formal 

regulations 
 

 Coordination of 
schedule 

Andreas Sauer 
Okuda / Mashima 

03. 12. 2013 



Mini Symposium April 27th, 2011 

 4 Joint Symposia in 2011 
 In average 2-3 Joint 

Symposia including 
internatonal speakers. 

Symposia 

No serious interruption after 
the Great Earthquake in 
Eastern Japan on March 11, 
2011 

 Celebrating Honorary Doctoral Degrees 

 to Profs. Grubbs and Schrock 

SeleCa International Symposium 
June 28, 2013 Symposium with Nobel Laureates 

July 12, 2013 

“Sharing“ Nobel Laureates Between Aachen and Osaka 

R. R. Schrock 

R. H. Grubbs 



Gender Equality 

 Delegation of female chemistry 
students from Osaka University visited 
RWTH Aachen on 11./12. November 
2011. 

 
 Workshop on differences for  

professional women in German and 
Japanese society. 
 

 Discussion with female master and 
doctoral students at RWTH Aachen. 

With vice-rector Prof. Klee 



Challenges 

 Scientific Complementarity  
  Difficulty to establish thematic cooperation schemes, 
 unless prior personal contacts exist. DFG emphasizes 
 scientific excellence. 

 High Adminstrative Hurdles 
 Many cultural differences between DFG and JSPS. 
  Reviewing process excessively cumbersome. 
 Management tedious; cross appointment difficult. 

 Education of Graduate Students 
  Fundamental differences beween Japan and Germany: 
 Selection procedures, tuition, working hours. 
 Employment schedule (Japan: April). 



21 


