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INTERNATIONAL POLYMER AND COLLOIDS GROUP 

NEWSLETTER 
 
 
Conference Announcements and Future Meetings: 
 
Macro 2010 '43rd IUPAC World Polymer Congress'  
July 11‐16, 2010  
Scottish Exhibition and Conference Centre (SECC), Glasgow, United Kingdom 
Webpage:  www.Macro2010.org 
Contact:     Prof. Peter Lovell, University of Manchester (Chair) 
E‐mail:       Macro2010@rsc.org 
 
Pacifichem 2010  
December 15‐20, 2010  
Honolulu, Hawaii, USA 
Webpage:  http://www.pacifichem.org/ 
 
IPCG Conference on Polymer Colloids (mark your calendar!) 
June 26‐July 1, 2011 
University of New Hampshire, Durham, New Hampshire, USA 
Chair persons: Prof. Michael Cunningham (Michael.Cunningham@chee.queensu.ca) 
                           Dr. Dieter Urban, BASF (Dieter.Urban@basf.com) 

 
4th ASEPFPM, Hong Kong, China 
December 2011  
Contact:     Prof. Pei Li , Hong Kong Polytechnic University(Organizer & Chair) 
History of the symposium: 
The 1st ASEPFPM was held in 1996 at Zhejiang University in  Hangzhou, China.  
Chair persons: Prof. Z.‐R. Pan of Zhejiang University  
                        Prof. M. Nomura of Fukui University    
The 2nd ASEPFPM was held in 2007 at  Fragrant Hill Hotel in Beijing, China.  
Chair person.  Prof. G.‐H. Ma of the Institute of Process Engineering 
                        Chinese Academy of Sciences. 

 



 
October 2010 

 
 

2 
 

 

Industrial Short Courses: 
 
Lehigh EPI: Advances in Emulsion Polymerization and Latex Technology 
Lehigh University, USA, June 7-11, 2010 
https://fp1.cc.lehigh.edu/inemuls/epi/Lehigh_sc.htm 

UNH Latex Morphology Control Workshop 
University of New Hampshire, USA, June 7-10, 2010 
http://www.unh.edu/prg/workshop.html 

Lehigh EPI: Advances in Emulsion Polymerization and Latex Technology 
Davos, Switzerland, August 2-6, 2010 
http://www.davoscourse.com/ 

POLYMAT Course on Emulsion Polymerization Processes 
September 6-10, 2010 
http://www.sc.ehu.es/qpwilp/EPP_2010.htm 
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MEMBERSHIP LIST 
 

Prof. H-J Adler 
TU Dresden 
Professur für Makromolekulare Chemie  
D-01062 Dresden 
Tel.: ++49 (0) 351 463 3 3782 bzw 
         ++49 (0) 351 463 3 7676 
Hans-juergen.adler@chemie.tu-dresden.de  
http://www.chm.tu-dresden.de/mtc1/hj_adler.shtml  

Dr. S.P.  Armes 
The University of Sheffield 
Department of Chemistry, Room C83 
Western Bank 
Sheffield S10 2TN 
UNITED KINGDOM 
Tel.   +44 -114-222-9342 
Fax. +44-  114-222-9346 
s.p.armes@sheffield.ac.uk 
http://armesresearch.group.shef.ac.uk/  

Prof.Dr. J.M. Asua 
The University of the Basque Country 
Institute for Polymer Materials (POLYMAT) 
Apto 1072  
20080 San Sebastian    
SPAIN 
Fax: +34-943-015 270 
jmasua@sq.ehu.es 
qppasgoj@sq.ehu.es  
http://www.sc.ehu.es/powgep99/polymat/homepagi.html 

Prof. Dr. M. Ballauff 
F-I2 Soft Matter and Functional Materials 
Helmholtz-Zentrum Berlin für Materialien und Energie 
GmbH  
Glienicker Straße 100, 14109 Berlin 
AND 
Humboldt University Berlin 
Department of Physics 
Newtonstr. 15, 12489 Berlin 
GERMANY 
Tel: +49 30 8062-3071 
Fax: +49 30 8062 2308 
matthias.ballauff@helmholtz-berlin.de 
http://www.helmholtz-
berlin.de/pubbin/vkart.pl?v=kzunu  

Prof. Dr. E. Bartsch 
Institut für Physikalische Chemie      
Universität Freiburg 
Albertstrasse 21 
D-79104, Mainz   
GERMANY  
Fax: +49 761 203 6222 
eckhard.bartsch@physchem.uni-freiburg.de 
bartsch@aak.chemie.uni-mainz.de  
http://www.colloids.uni-freiburg.de/Bartsch  

Dr. D.R. Bassett                          (RETIRED MEMBER) 
Dow 
bassettdaver@aol.com 
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Dr. Ir. S.A.F. Bon 
University of Warwick 
Department of Chemistry 
Coventry, West-Midlands CV4 7AL      
UNITED KINGDOM 
Fax: +44 24 7652 4112 
s.bon@warwick.ac.uk 
http://www2.warwick.ac.uk/fac/sci/chemistry/research/m
aterialschemistry/bon/  

Dr. E. Bourgeat-Lami                        
LCPP-CNRS/ESCPE-Lyon 
43 Blvd du 11 Novembre 1918 
B.P. 2077 
69616 Villeurbanne Cedex 
FRANCE 
Fax: +33- 4 72 43 17 68 
bourgeat@lcpp.cpe.fr 
http://www.lcpp-cpe.com/staff.php?name=bourgeat-lami 

Dr. F. Candau                             (RETIRED MEMBER) 
(CRM-EAHP) Institute Charles Sadron 
6 Rue Boussingault 
Strasbourg Cedex 67083 
FRANCE 
Fax: +33-388-41-4099 
candau@ics.u-strasbg.fr 

Dr. P. Chan                                             
PCTS Specialty Chemicals PTE, Nippon Paint Ltd. 
16 Joo Koon Crescent 
Singapore 629018 
SINGAPORE 
Fax: 
peterchan@pcts.com.sg 
http://snic.org.sg/people/profile_peter_chan.htm  

Dr. B. Charleux 
Professeur à l' UCB Lyon 1 
Membre senior de l'IUF - promotion 2009 
C2P2 / LCPP - UMR 5265 (UCBL - CNRS - CPE) 
CPE Lyon - Bât 308 
43 Bd du 11 Novembre 1918 
BP 2077 
69616 Villeurbanne Cedex - France 
E-mail: bernadette.charleux@lcpp.cpe.fr 
Phone: 33 (0)4 72 43 17 75 
Fax: 33 (0)4 72 43 17 68 
http://www.c2p2-cpe.com/ 

Prof.Dr. S.Choe                                          
R&D Center, Okong Corporation 
426-1 Yonghyun 3 dong 
Namgu, Incheon  402-023, Republic of Korea      AND 
Inha University, Dep. of Chemical Engineering 
253 Yonghyundong, Namgu Incheon  402-751   
REPUBLIC OF KOREA 
Fax: +82-32-876-7467 
sjchoe@inha.ac.kr 
http://whs.inha.ac.kr/~k1031/home.htm  

Prof. Dr. J.P.  Claverie 
University of Québec at Montréal 
Director of Nanoqam 
Department of Chemistry and Biochemistry 
Succursale Centre Ville 
Montréal, Québec, H3C 3P8  
CANADA 
Tel. +1-514 987 3000 / 6143 
Fax:  +1- 514 987 4054  
claverie.jerome@uqam.ca 
http://www.nanoqam.uqam.ca/?page_id=17&language=f
r  

Dr. Catheline Colard                       (NEW MEMBER) 
Postdoctoral Researcher 
Ghent University 
Polymer Chemistry Research Group 
Department of Organic Chemistry 
Krijgslaan 281, S4bis 
9000 Gent, Belgium 
Phone: (+32)9264-4489 
Fax: (+32)9264-4972 
colardcatheline@gmail.com  
http://www.pcr.ugent.be/  
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Prof M. Cunningham 
Queen’s University 
Department of Chemical Engineering 
99 University Avenue 
Kingston, Ontario K7L 3N6 
CANADA 
Fax: +1 613 533-6637 
cunning@chee.queensu.ca 
http://chemeng.queensu.ca/people/faculty/cunningham/in
dex.php 

Dr. F. D’ Agosto                                  
LCPP-CNRS/ ESCPE 
Bât. F308, B.P. 2077 
43 Bd du 11 Nov. 1918 
69616 Villeurbanne cedex 
FRANCE 
Tel.: +33 472 43 1770 
Fax:  
Franck.dagosto@lcpp.cpe.fr 
http://www.lcpp-cpe.com/staff.php?name=dagosto 

Prof. Dr. J. DeSimone 
Department of Chemistry 
Campus Box 3290 
Caudill 257 
The University of North Carolina at Chapel Hill 
Chapel Hill, NC 27599-3290 
Tel: 919-962-2166 
Fax: 919-962-5467 
desimone@email.unc.edu 
http://www.chem.unc.edu/people/faculty/desimone/ 

Dr. M. do Amaral                                      
Accenture 
Manager 
Av. Chile 500, 18 andar 
Rio de Janeiro, RJ 
BRAZIL 
Tel : +55-21-45019560 
Fax:  
marcelo.do.amaral@accenture.com 
doamaral.marcelo@gmail.com 

Dr. M.S. El-Aasser 
EPI, Lehigh University 
111 Research Drive, 
Bethlehem  PA  18015-4732     
USA 
Fax: +1-610-758-5880 
mse0@lehigh.edu 
https://fp2.cc.lehigh.edu/inemuls/MEAhome.htm 

Prof.Dr. R.M. Fitch 
Fitch and Associates 
HCR 74 Box 24808 
12 Codorniz Road 
El Prado  NM  87529   
USA 
Fax: +1-505-776-5930 
bobfitch@newmex.com 

Dr. J. Forcada                                    
The University of the Basque Country 
Institute for Polymer Materials "POLYMAT"  
Avenida de Tolosa 72  
20018 Donostia-San Sebastián  
SPAIN 
Phone: + 34-943-018181  
Fax: + 34-943-017065 
jacqueline.forcada@ehu.es 
http://www.sc.ehu.es/powgep99/polymat/homepagi.html 

Prof.Dr. W.T. Ford 
Oklahoma State University 
Department of Chemistry  PS107 
Stillwater, Oklahoma 74078-3071 
USA 
Fax +1-405 744 6007 
wtford@okstate.edu 
http://chem.okstate.edu/index.php?option=com_content
&task=view&id=40&Itemid=124 
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Dr. F. Ganachaud                   
Laboratoire de Chimie Macromoléculaire 
UMR 5076 CNRS/ENSCM 
Ecole Nationale Supérieure de Chimie de Montpellier 
8 rue de l'école normale 34296 Montpellier cedex 5 
FRANCE 
Fax: +33 -4-67 1472 96/20 
ganachau@enscm.fr   fganachaud@yahoo.fr 
 

Dr. A.P. Gast  
Lehigh University  
27 Memorial Drive West 
Bethlehem, PA. 18015 
USA 
tel: 610.758.3157 
fax: 610.758.3154 
apg206@lehigh.edu 
gast@mit.edu  
http://www3.lehigh.edu/inauguration/bio.html  
http://web.mit.edu/gastlab/www/index.shtml 

Prof.Dr. A.L. German                 (RETIRED MEMBER) 
Eindhoven University of Technology 
Dept of Polymer Chemistry and Coatings Technology 
PO Box 513 
5600 MB Eindhoven    
THE NETHERLANDS 
Fax: +31 40 246-3966 
a.german@chello.nl 
http://w3.chem.tue.nl/nl/people_pages/?script=showemp.
php&pid=496 

Dr. J.W. Goodwin 
Interfacial Dynamics Corp. 
PO Box 3284 
Tualatin OR 97062  
USA 
Fax: +1-503- 684-4559 
jimgoodwin@compuserve.com 
 

Dr. F.K. Hansen 
University of Oslo 
Department of Chemistry 
PO Box 1033 Blindern  
0315 OSLO      
NORWAY 
Fax: +47-228-55542 
f.k.hansen@kjemi.uio.no 
http://www.kjemi.uio.no/forskning/pol/fhansen/english.h
tml 

Dr. Brian Hawkett                                
School of Chemistry Sydney University NSW 2006  
Key Centre for Polymer Colloids 
Chemistry F11 
NSW 2006  
AUSTRALIA 
Tel. +61 2 9351 6973  
Fax: +61 2 9351 8651 
b.hawkett@chem.usyd.edu.au 
http://www.kcpc.usyd.edu.au/Brian_Hawkett.html 

Dr. W.D. Hergeth                                        
Wacker Chemie AG 
LEP, PK 14 
Johannes Hess Strasse 24 
Burghausen, D-84489 
GERMANY 
Tel: +49-8677-83 1148 
Fax: +49-8677-866 1148 
wolf-dieter.hergeth@wacker.com  
 

Prof. Dr. D. Horak 
Institute of Macromolecular Chemistry 
Academy of Sciences the Czech Republic  
Heyrovsky Sq. 2 
162 06  Prague  
CZECH REPUBLIC 
Fax: 420-296-809 410 
horak@imc.cas.cz 
http://www.avcr.cz/o_avcr/struktura/pracoviste/ziva/UM
CH.html  
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Dr. C-C Ho 
Universiti Tunku Abdul Rahman 
Faculty of Engineering & Science 
No. 13 Jalan 13/6, 46200 Petaling Jaya 
Selangor D.E., Malaysia 
Tel: 603-7958-2628 ext. 8204 
Fax: 603-7955-8209 
ccho@utar.edu.my 
cchoho2001@yahoo.com 
http://research.utar.edu.my/utargrn/icp/HoCheeCheong/i
ndex.jsp  

Dr. N. Ise 
23 Nakanosaka 
Kamigamo, Kita-ku, 
Kyoto 603-8024.  
JAPAN 
Fax: +81-75-701-3833 
norioise@sea.plala.or.jp 
 

Prof. Dr. D. Johannsmann 
Technische Universität Clausthal 
Institut für Physikalische Chemie 
Arnold-Sommerfeld-Str. 4  
D-38678  Clausthal Zellerfeld  
GERMANY 
Tel.: +49 (0) 5323 - 72 3768 
Fax: +49 (0) 5323 - 72 4835 
johannsmann@pc.tu-clausthal.de 
http://www.pc.tu-clausthal.de/forschung/ak-
johannsmann/mitarbeiter/d-johannsmann/ 

Dr. O. Karlsson  
Lund University 
Department of Physical Chemistry 1 
P.O. Box 124 
Lund SE-221 00   
SWEDEN 
Fax: +46-4622-24-413 
ola.karlsson@fkem1.lu.se 
http://www.fkem1.lu.se/staff/asp/detail.asp?person_id=2
51&val=senior&valtext=Senior+Scientists%2FTeachers 

Dr. H. Kawaguchi 
Keio University 
3-14-1 Hiyoshi, Kohoku-ku 
Yokohama  223-8522 
JAPAN 
Fax: +81-45-564-5095 
haruma@applc.keio.ac.jp 
http://www.lcc.keio.ac.jp/cgi-
bin/public/display.cgi?table_id=2&data_id=88&je=1 

Dr. J. Keddie 
Department of Physics 
University of Surrey 
Guildford, Surrey GU2 7XH 
UNITED KINGDOM 
Fax: +44 1483 686781 
j.keddie@surrey.ac.uk 
http://www2.surrey.ac.uk/physics/people/joseph_keddie/ 

Dr. M. Keefe                                               
DOW Chemical research corporate R&D 
Dow Chemical, 1604 Building 
Midland  MI 48674 
USA 
Fax: +1-989-638-6356 
mhkeefe@dow.com 

Prof. J.H. Kim 
Department of Chemical Engineering 
Yonsei University 
134 Sinchon-dong 
Seodaemoon-Ku  Seoul 120-749   
KOREA 
Fax: +82-2-312-0305 
jayhkim@yonsei.ac.kr 
http://www.nanotech.or.kr/eng/people01.php 
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Dr. I.M. Krieger 
3460 S Green Rd # 101 
Beachwood  OH  44122     
USA 
Fax: +1-216-921-6145 
imk@po.cwru.edu 
 

Dr. P. Lacroix-Desmazes                     
Chargé de Recherche au CNRS 
Ecole Nationale Supérieure de Chimie de Montpellier 
Equipe "Ingénierie et Architectures Macromoléculaires"
UMR 5253 - Institut Charles Gerhardt 
8, rue de l'Ecole Normale 
34296 MONTPELLIER CEDEX 5 (FRANCE) 
Tél: + 33-4-67-14-72-05 
Fax: + 33-4-67-14-72-20 
Patrick.Lacroix-Desmazes@enscm.fr 
http://www.iam.icgm.fr or  http://www.icgm.fr/ 

Dr. Do Ik Lee                                               
Western Michigan University 
College of Engineering and Applied Science 
Kalamazoo, MI 49008-5462 
USA 
Tel: 989-631-6127 
Fax: 269-276-3501 
doiklee@aol.com 
http://www.wmich.edu/pci/faculty/lee_N.htm 

Prof. J. Leiza                                        
The University of the Basque Country 
Institute for Polymer Materials "POLYMAT"  
Avenida de Tolosa 72, 20018 Donostia-San Sebastián, 
Spain 
Phone: + 34-943-018181  
Fax: + 34-943-017065 
jrleiza@ehu.es 
http://www.sc.ehu.es/powgep99/polymat/homepagi.html 

Dr. Pei Li  
Hong Kong Polytechnic University 
Department of Applied Biology and Chemical 
Technology 
Office : Y845 
Hung Hom, Kowloon, Hong Kong 
CHINA 
Tel : (852) 3400 8721 
Fax : (852) 2364 9932 
bcpeili@polyu.edu.hk 
http://www.polyu.edu.hk/abct/staff_lipei.php  

Prof. Dr. P.A. Lovell                           
The University of Manchester            
School of Materials 
Grosvenor Street 
Manchester M1 7HS   UNITED KINGDOM 
Fax: +44 161 306-3586 
pete.lovell@manchester.ac.uk    pal@umist.ac.uk 
http://www.materials.manchester.ac.uk/aboutus/staff/pet
erlovell/  

Prof. Dr. A. Lyon  
Georgia Institute of Technology 
School of Chemistry and Biochemistry 
Office: Molecular Science & Engineering, Room 1100K 
901 Atlantic Drive, NW 
Atlanta, GA  30332-0400 
Phone: 404-894-4090 
Fax: 404-894-7452 
lyon@gatech.edu 
http://www.chemistry.gatech.edu/faculty/Lyon/  

Prof.dr. G. Ma                                            
Chinese Academy of Sciences 
Institute of Process Engineering 
Zhong-Guan-Cun 
P.O. Box 353 
Beijing 100080    CHINA 
Fax: +86-10-826 27 072 
ghma@home.ipe.ac.cn 
http://english.ipe.cas.cn/  
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M.S. Ahmed                                        (NEW MEMBER) 
Manager, WB Research 
Nuplex Resins LLC 
4730 Crittenden Drive 
Louisville, KY 40209 USA 
Phone: 502-375-5309 
Fax: 502-375-5580 
maqsood.ahbed@nuplexresins.com  

Dr. C.J. McDonald  
Consultant 
45 Rattle Hill Road 
Southhampton, MA 01073 
USA 
Fax:  
cjm@cjmcdonald.com 
 

Prof. Dr.Timothy F. McKenna             
Queen’s University 
Department of Chemical Engineering 
19 Division St 
Kingston, Ontario K7L 3N6 CANADA 
Fax: +1 613 533-6637 
tim.mckenna@chee.queensu.ca 
http://chemeng.queensu.ca/people/faculty/mckenna/inde
x.php 

Prof. A.Y. Menshikova  
Institute of Macromolecular Compounds 
of Russian Academy of Sciences 
Bol'shoi Prospect 31 
199004 St. Petersburg, RUSSIA 
Fax: +7 812 328 68 69 
asya@hq.macro.ru    mensh_asya@yahoo.com 
http://www.macro.ru/en/1.html 

Dr. D. Mestach 
Nuplex Resins BV   
P.O. Box 79      
4600 AB  Bergen op Zoom 
THE NETHERLANDS 
Tel: +31 164 276582 
Fax: +31 164 276502 
dirk.mestach@NuplexResins.com 
http://www.nuplexresins.com/ 

Prof. Dr. A. Mueller  
Universität Bayreuth 
Makromolekulare Chemie II 
Universitaetsstrasse 30 NW II 
95440, Bayreuth    GERMANY 
Tel. +49 (921) 553399 
Fax. +49 (921) 553393 
axel.mueller@uni-bayreuth.de 
http://www.chemie.uni-bayreuth.de/mcii/ 

Dr. M. Nomura  
Fukui University Fukui 
Department of Materials Science & Eng. 
Bunkyo 3-9-1, Fukui 
910-8107  JAPAN 
Fax/Tel:+81-776-27-8626 
nomura-m@mx2.fctv.ne.jp 
http://www.fukui-u.ac.jp/en/ 

Prof. Dr. M. Okubo   
Department of Chemical Science and Engineering, 
Graduate School of Engineering,  
Kobe University, 
Kobe 657-8501, Japan 
Tel/Fax  +81-78-803-6161 
okubo@kobe-u.ac.jp 
 

Dr. D. Ou-Yang   
Lehigh University, Physics Department 
16, Derning Lewis Lab 
18015 Bethlehem, PA USA 
Tel. 001 610 7583920 
Fax. 1 610 7585730 
hdo0@lehigh.edu 
http://www.lehigh.edu/~influids/index.html 

Dr. K. Ouzineb    
Cytec Specialty Chemicals- R&D Acrylics 
Anderlechtstraat, 33  
B-1620 Drogenbos 
BELGIUM  
Tel: + 32-(0)2.334.51.94 
Fax:  
keltoum.ouzineb@cytec.com 
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Prof. Dr. R. Pelton 
McMaster University, Dept of Chem. Engineering 
SENTINEL- Bioactive Paper Network 
1280 Main Street West 
Hamilton, Ontario 
CANADA   L8S 4L7 
Tel.: + 1 905 529 7070  ext. 27045   
Fax: +1 905 528-5114 
Website: www.papersci.mcmaster.ca 
peltonrh@mcmaster.ca 

Jose Carlos Pinto                          (NEW MEMBER) 
Programa de Engenharia Quimica / COPPE 
Universidade Federal do Rio de  
Janeiro Cidade Universitaria - CP: 68502 Rio de Janeiro 
- 21945-970 RJ – Brasil 
pinto@peq.coppe.ufrj.br 
Fone:55-21-25628337 FAX:55-21-25628300 
Internet: 
http://www.peq.coppe.ufrj.br/Pessoal/Professores/pinto/ 

Dr. G.W. Poehlein 
407 South Henry Street 
Alexandria, VA 22314-5901 
USA 
Fax: +1 703  837-1109 
gspoehlein@aol.com 

Prof. Dr. W. Richtering  
Lehrstuhl für Physikalische Chemie II 
RWTH Aachen University  
Landoltweg 2, D-52056 Aachen 
GERMANY 
Tel +49(0)241 80 94760 / 761 
Fax +49(0)241 80 92327 
richtering@rwth-aachen.de 
http://www.ipc.rwth-aachen.de/groups/ipc-rwth/ak-
richtering/home.html 

Dr. G. Riess 
Ecole National Superierie 
de Chimie de Mulhouse 
3 rue a Werner 
68093 Mulhouse  Cedex  FRANCE 
Fax: +33 3 89 33 68 54 
g.riess@univ-mulhouse.fr 
G.Riess@uha.fr 

Dr. S. Rimmer 
Department of Chemistry  
University of Sheffield 
Sheffield S3 7HF 
UNITED KINGDOM 
Fax: +44 114 273 8673  
s.rimmer@sheffield.ac.uk 
http://www.polymercentre.org.uk/staff/member.php?id=
54 

Prof. Dr. A. Ritcey  
Universite Laval 
Department of Chemistry,  
Quebec City,  
Quebec,  G1K7P4 
CANADA 
Tel: 1-418-656-2368 
E-mail: anna.ritcey@chm.ulaval.ca 
http://www.chm.ulaval.ca/sections/ficheritcey.html 

Dr. W.B. Russel 
Dept of Chem. Engineering 
Princeton University 
Olden Street 
Princeton, NJ  08544    USA 
Fax: +1 609 258-0211 
wbrussel@princeton.edu 
http://www.princeton.edu/che/people/faculty/russel/ 

Dr. C. Schellenberg                                
Ciba Specialty Chemicals Inc. 
K-147.2.58 
4002 Basel 
SWITZERLAND 
Fax: +41 61 63 62730 
carsten.schellenberg@basf.com 
http://www.ciba.com/cmp-ww-ch-car-myf-contacts.htm 

Prof. F.J. Schork                                  
University of Maryland 
Dept. of Chemical & Biomolecular Engineering 
2113E Chemical Engineering Bldg 090 
College Park, MD 20742  USA 
Fax: +1 301 405-0523 
joseph.schork@chbe.gatech.edu  
http://www.chbe.umd.edu/facstaff/chair.html 



 
October 2010 

 
 

11 
 

 

Dr. K-V. Schubert 
 
Kai-Volker.Schubert@usa.dupont.com 

Prof. S. Slomkowski 
Polish Academy of Science 
Centre for Mol. & Macromol Studies 
Sienkiewicza 112  
PL-90363 Lodz   POLAND 
Fax: +48 42 6847 126 
staslomk@bilbo.cbmm.lodz.pl 
http://www.cbmm.lodz.pl/en/slomkowski.html 

Prof. J. Snuparek 
Department of Polymeric Materials 
University of Pardubice 
532 10 Pardubice 
CZECH REPUBLIC 
Fax: +420-46-603-7068 
Jaromir.Snuparek@upce.cz 
http://www.upce.cz/lideUPa.html?id=5067D87F-A63C-
4F2A-BCF7-C998AFC6B15F#z1 

Dr. P.R. Sperry 
49 Woodview Drive 
Doylestown 
PA  18901     USA 
Fax: +1 215 348-0654 
sperry@fast.net 

Dr. D.C. Sundberg 
Univ. of New Hampshire 
Materials Science Program, Room 137 
Persons Hall 
Durham,  NH. 03824-3547   USA 
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New papers related to polymer colloids by Axel H. E. Müller, University of Bayreuth. 

For abstracts see our website: www.mcii.de  

1. W. Zhang, A. H. E. Müller 
Synthesis of Tadpole-shaped POSS-containing Hybrid Polymers via “Click Chemistry” 
Polymer 51, 2133 (2010), DOI: 10.1016/j.polymer.2010.03.028 

2. A. S. Goldmann, C. Schödel, A. Walther, J. Yuan, K. Loos A. H. E. Müller 
Biomimetic Mussel Adhesive Inspired Clickable Anchors Applied to the Functionalization 
of Fe3O4 Nanoparticles (Cover Article)  
Macromol. Rapid Commun. 31, 1608 (2010), DOI: 10.1002/marc.201000193  

3. Y. Xu, A. Walther, A. H. E. Müller 
Direct Synthesis of Poly(potassium 3-sulfopropyl methacrylate) Cylindrical Polymer 
Brushes via ATRP Using a Supramolecular Complex with Crown Ether 
Macromol. Rapid Commun. 31 (2010) published online on July 14, 2010, DOI: 
10.1002/marc.201000157  

4. A. Walther, C. Barner-Kowollik, A. H. E. Müller 
Mixed, multicompartment or Janus micelles? A systematic study of thermo-responsive bis-
hydrophilic block terpolymers 
Langmuir 26, 12237 (2010), DOI: 10.1021/la101173b  

5. J. Yuan, A- H. E. Müller 
One-Dimensional Organic-Inorganic Hybrid Nanomaterials (Feature Article) 
Polymer 51, 4015 (2010). DOI: 10.1016/j.polymer.2010.06.064  

6. J. Yuan, A. Walther, A, H. E. Müller 
Template-directed Synthesis of Hybrid Nanowires and Nanorods  
Phys. Stat. Sol. B, published online on August 16, 2010, DOI: 10.1002/pssb.201046176  

7. P.-E. Millard, L. Barner, J. Reinhardt, M. H. Stenzel, M. R. Buchmeiser, C. Barner- 
Kowollik, A. H. E. Müller 
Synthesis of Water-Soluble Polymers by RAFT Polymerization under -Irradiation in 
Aqueous Media 
Polymer 51, 4319 (2010), DOI: 10.1016/j.polymer.2010.07.017  

8. M. Junginger, K. Kita-Tokarczyk, Th. Schuster, J. Reiche, F. Schacher, A. H.E. Müller, A. 
Taubert 
Calcium phosphate mineralization beneath a polycationic monolayer at the air-water 
interface 
Macromol. Biosci.  in press 

9. M. Junginger, K. Bleek, K. Kita-Tokarczyk, J. Reiche, A. Shkilnyy, F. Schacher, A.H.E. 
Müller, A Taubert 
Calcium phosphate growth beneath a polycationic monolayer at the air-water interface: 
effects of oscillating surface pressure on mineralization 
Nanoscale in press 
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10. Y. Xu, J. Yuan, B. Fang, M. Drechsler, M. Müllner, S. Bolisetty, M. Ballauff, A. H. E. 
Müller 
Hybrids of magnetic nanoparticles with double-hydrophilic core-shell cylindrical polymer 
brushes and their alignment in a magnetic field 
Adv. Funct. Mater., published online on September 7, 2010, DOI: 10.1002/adfm201000769  

11. A. Pfaff, A. H. E. Müller, A. M. Granville 
Surface Modification of Polymeric Microspheres using Glycopolymers for Biorecognition 
Eur. Polym. J., accepted  

12. D. V. Pergushov, O. V. Borisov, A. B. Zezin, A. H. E. Müller  
Interpolyelectrolyte complexes based on polyionic species of branched topology 
Adv. Polym. Sci. in press 

13. M. Ballauff, A. H. E. Müller, F. A. M. Leermakers, O. V. Borisov  
Conformations and counterion localization in solutions of star-like polyelectrolytes 
Adv. Polym. Sci., in press 

14. J. Yuan, A. H. E. Müller 
Cylindrical polymer brushes 
in: “ Synthesis of Polymers”, A.D. Schlüter, C.J. Hawker, M. Sawamoto, Eds., Wiley-VCH, 
Weinheim, in press 

 

In revision 

15. A. Pfaff, V.S. Shinde, Y. Lu, A. Wittemann, M. Ballauff, A. H. E. Müller 
Glycopolymer Grafted Polystyrene Nanospheres 
Macromol. Biosci. in revision 

16. M. Müllner, J. Yuan, S. Weiss, A. Walther, M. Förtsch, M. Drechsler, A. H. E. Müller 
Water-Soluble Organo-Silica Hybrid Nanotubes Templated by Cylindrical Polymer Brushes 
J. Am. Chem. Soc. in revision 

 

submitted 

17. J. Yuan, Y. Xu, A. H. E. Müller 
One-dimensional Magnetic Inorganic-Organic Hybrid Nanomaterials  
submitted to Chem. Soc. Rev. 

18. F. Schacher, T. Rudolph, M. Drechsler, A. H. E. Müller 
Core-Crosslinked Compartmentalized Cylinders 
submitted to Nanoscale 
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Konig, A. M.; Johannsmann, D., Stress Fluctuations in Drying Polymer Dispersions. Langmuir 2010, 
26, (12), 9437-9441. 
Drying polymer dispersions usually experience tensile stress, induced by the reduction in volume and 
by the rigid substrate. Due to edge-in drying, the stress is usually heterogeneous over the film. Stress 
peaks play a decisive role in the formation of cracks. This work relies on membrane bending, a 
technique that provides spatially resolved stress maps. In the experiments reported here, stress 
fluctuations on the order of 10% on the time scale of a few seconds were found. The stress fluctuations 
occur coherently over the entire drying front. Fluctuations go back to slight fluctuations in humidity of 
the environment (as opposed to local stress relaxations due to reorganizations of the particle network). 
The stress fluctuations disappear when covering the sample with a lid. They can be enhanced by 
blowing humid or dry air across the sample surface. Modeling builds on the assumption that all 
stresses go back to capillary pressure created at the menisci in between different spheres at the film air 
interface. The local radius of curvature changes in response to slight variations in ambient humidity 
according to the Kelvin equation. The fluctuations are observed under a wide variety of drying 
conditions and should be included in film formation models. 
 
Nikiforow, I.; Adams, J.; Konig, A. M.; Langhoff, A.; Pohl, K.; Turshatov, A.; Johannsmann, D., 
Selfstratification during film formation from latex blends driven by differences in collective diffusivity. 
Langmuir 2010, 26, (16), 13162-7. 
Coatings with vertical gradients in composition were produced by drying an aqueous polymer dispersion 
containing both charged and neutral particles. After drying, the neutral component was enriched at the 
film/air interface. The spontaneous vertical segregation between the two types of particles goes back to a 
difference in collective diffusivity. As the film dries, a layer enriched in polymer develops at the top. Due 
to their mutual repulsion, charged spheres escape from this layer more quickly than their neutral 
counterparts. Provided that the total time of drying is between the times of diffusion for the two types of 
particles (similar to H-0(2)/D-c with H-0 the initial film thickness and De the collective diffusivity of the 
respective species), a concentration gradient persists after the film has turned dry. This effect can be used 
to create a functionally graded material (FGM) in a single coating step. 
 
Konig, A. M.; Bourgeat-Lami, E.; Mellon, V.; von der Ehe, K.; Routh, A. F.; Johannsmann, D., 
Dilational Lateral Stress in Drying Latex Films. Langmuir 2010, 26, (6), 3815-3820. 
Drying latex films usually experience tensile stress due to the reduction in volume. While an 
unconstrained film would shrink affinely in all three dimensions, it coating can only shrink along the 
vertical and therefore exerts tensile stress onto the substrate. Using an instrument capable of producing 
maps of the stress distribution, we found that dilational stress sometimes develops as well. The inplane 
stress was monitored by spreading the latex dispersion oil a flexible membrane. Usually, the membrane 
bends upward under the tensile stress exerted by the film, but it may also bend downward. Dilational 
stress was only found with samples showing a strong coffee stain effect, that is, samples in which there is 
a significant lateral flow from the center to the edge while the film dries. During drying, particles 
consolidate first at the edge because of the lower height in this region. Continued evaporation from the 
consolidated region results in it water flow toward the edge, exerting it force onto the latex particles. At 
the time, when the network is formed, any single sphere must be in it force-balance condition: the 
network must exert an elastic force onto the sphere which just compensates the viscous drag, Pictorially 
speaking, a spring (all elastic network) is created while an external force acts onto it. Once the flow stops, 
the drag force vanishes and the internal stress, which previously compensated the drag, expands the film 
laterally. This phenomenon can lead to buckling. Given that lateral now of liquid while films dry is a 
rather common Occurrence, this mode of structure formation should be widespread. It requires lateral 
flow in conjunction with elastic recovery of the particle network.
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F. Joseph Schork, PE, PhD 
Professor Emeritus 

School of Chemical & Biomolecular Engineering 
Georgia Institute of Technology 

311 Ferst Drive 
Atlanta, GA 30332-0100 

Email: joseph.schork@chbe.gatech.edu 
 

IPCG Report October, 2010 
 
Published Papers: 
 
Ye, Yuesheng F. Joseph Schork, “Modeling of Sequence Length and Distribution for the 
Nitroxide-Mediated Controlled Radical Polymerization of Styrene and 4-Methylstyrene in Batch 
and Semi-batch Reactors,” Macromolecular Reaction Engineering, 4(3-4) 197-209 (2010). 
 
Grover, Martha, Jonathan A. Rawlston and F. Joseph Schork, "Multiscale Modeling of Branch 
Length in Butyl Acrylate Solution Polymerization," Macromolecular Theory & Simulations, 
19(6), 309-322 (2010) . 
 
Ouyang, Liu, Lianshi Wang and F. Joseph Schork, “Synthesis of Well-Defined Statistical and 
Diblock Copolymers of Acrylamide and Acrylic Acid by Inverse Miniemulsion RAFT 
Polymerization,” Macromolecular Chemistry and Physics (in press, May 2010). 

 
 

 Papers in Press: 

Ouyang, Liu, Lianshi Wang and F. Joseph Schork, “Synthesis of Well-Defined Statistical and 
Diblock Copolymers of Acrylamide and Acrylic Acid by Inverse Miniemulsion RAFT 
Polymerization,” Macromolecular Chemistry and Physics (in press, May 2010). 

Abstract 

Well-defined statistical and diblock copolymers with acrylamide and acrylic acid were 
synthesized by inverse miniemulsion RAFT polymerization. Statistical copolymers with various 
composition ratios were synthesized. Compositional drift was observed during polymerization. 
Acrylamide was polymerized with a water soluble initiator (VA-044) at 60 °C to give RAFT-
agent containing AM homopolymer (RAFT-PAM) with a narrow molecular weight distribution 
(MWD<1.3), RAFT-PAM was then chain extended with acrylic acid to obtain the diblock 
copolymer.  
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Contribution to the IPCG Newsletter Sept.2010 
Gérard RIESS 

Ecole Nationale Sup. de Chimie de Mulhouse 
3, rue A.Werner, 68093 Mulhouse Cedex France 

Email : gerard.riess@uha.fr 
 
PhD thesis submitted by L.I.ATANASE on May 21st 2010 
 
Poly (vinyl acetate-co-vinyl alcohol) copolymers, designated by PVA, are macromolecular 
surfactants obtained by partial hydrolysis of poly (vinyl acetate) (PVAc). If the surfactant 
properties of PVA have been correlated with molecular characteristics it is not the same for 
the colloidal aggregates in aqueous solutions so-called nanogels. 
The objective of this thesis was to characterize the nanogels using techniques such as 
dynamic light scattering, size exclusion chromatography and viscometry. 
9 PVA with degrees of hydrolysis between 73 and 88 mole% and polymerization degrees of 
650 to 2500 were studied. It appeared that the nanogels, formed by hydrophobic-hydrophobic 
interactions between acetate sequences, are the size in the range of 20 to 40 nm with volume 
fractions between 20 and 30%. The disaggregation of nanogels by complex formation with 
anionic surfactants such as SDS and SDBS was further demonstrated. By using the "cloud 
point" fractionation technique it appeared that SDS is complexed by the sequences with high 
acetate content and in particular those with significant lengths of acetate sequences. 
As a model system diblock copolymers PVAc-b-PVOH containing a PVAc hydrophobic 
sequence and a PVOH hydrophilic sequence were prepared by RAFT polymerization, 
followed by a click reaction. A preliminary micellization study of these copolymers showed a 
very strong analogy between PVAc-b-PVOH block copolymer micelles and PVA nanogels 
discussed above. 
 
Keywords: Poly (vinyl acetate-co-vinyl alcohol) copolymers (PVA), nanogels, sodium 
dodecyl sulfate, complex formation, particle size determination, cloud point, cloud point 
fractionation, block copolymers, micelles 
 
This thesis was published in part in “Colloids and Surfaces A: Physicochemical and 

Engineering Aspects, 355, (2010), 29-36”
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Warren T. Ford 
Recent Publications 

Qin, D.; Lian, G.; Qin, S.; Ford, W. T.,* Microscopic Composition Maps of Poly(styrene-co-2- 
hydroxyethyl methacrylate) Colloidal Crystals and Interconnected Colloidal Arrays, 
Langmuir 2010, 26, 6256-6261. 

Ford, W. T., Polymers Grafted to Single-walled Carbon Nanotubes by Radical Polymerization, 
Macromolecular Symposia 2010, accepted. 

Kaur, B.; McBride, S. P.; Ford, Paul, A.; W. T.,* Hydrolysis of p-Nitrophenyl Esters Promoted 
by Semi-fluorinated Quaternary Ammonium Polymer Latexes and Films, Langmuir 
2010, 26, 00000-00000. 

 
Langmuir XXXX, XXX(XX), XXX–XXX DOI: 10.1021/la1024982 

 
Hydrolysis of p-Nitrophenyl Esters Promoted by Semi-fluorinated 

Quaternary Ammonium Polymer Latexes and Films 
 

Baljinder Kaur,+ Sean P. McBride,# Abhijit Paul,+ and Warren T. Ford+* 
+Department of Chemistry, Oklahoma State University, Stillwater, OK 74078 and #Department 

of Physics, Kansas State University, Manhattan, KS 66506 
 

warren.ford@okstate.edu  
 

Semifluorinated polymer latexes were prepared by emulsion polymerization of 2.5-25% of a 
fluoroalkyl methacrylate, 25% chloromethylstyrene, 1% styrylmethyl(trimethyl)ammonium 
chloride, and the remainder 2-ethylhexyl methacrylate under surfactant-free conditions. The 
chloromethylstyrene units were converted to quaternary ammonium ions with trimethylamine. In 
aqueous dispersions at particle concentrations of less than 1 mg mL-1 the quaternary ammonium 
ion latexes promoted hydrolyses of p-nitrophenyl hexanoate (PNPH) in pH 9.4 borate buffer and 
of diethyl p-nitrophenyl phosphate (Paraoxon) in 0.1 M NaOH at 30 oC with half-lives of less 
than 10 minutes. Thin 0.7-2 µm films of the latexes on glass promoted fast hydrolysis of 
Paraoxon but not of PNPH under the same conditions. Even after annealing the quaternary 
ammonium ion polymer films at temperatures well above their glass transition temperatures, 
AFM images of the film surfaces had textures of particles. Contact angle measurements of the 
annealed films against water and against hexadecane showed that the surfaces were not highly 

fluorinated.
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Contribution to The IPCG Newsletter (Fall 2010) 
Do Ik Lee, doiklee@aol.com 

Western	Michigan	University	and	EcoSynthetix	Inc.,	Lansing,	Michigan	
http://www.wmich.edu/pci/faculty/lee_N.htm 

www.ecosynthetix.com 
 
“Development of New Biobased Emulsion Binders”  
Do Ik Lee, Adjunct Professor, Western Michigan University and Scientific Advisor to ECOSYNTHETIX INC. and 
Steven Bloembergen, EVP Technology, John van Leeuwen, CEO, ECOSYNTHETIX INC., presented at TAPPI 
PaperCon 2010, “Talent, Technology and Transformation”, Atlanta, GA, May 2-5, 2010.  

ABSTRACT  

Biobased emulsion polymers were first adopted by the industry as coating binders in 2008 with the ability to match 
the performance of synthetic binders with up to 35% replacement. These new binders for paper coating applications 
have shown to impart unique rheological, coating holdout, coating structure, and optical properties to wet and dry 
paper coatings, respectively. The mechanisms for these unique behaviors will be discussed based on the fact that 
these biobased latex binders are made up of deformable, water-swollen crosslinked biopolymer nanoparticles and 
tend to shrink less upon coating consolidation during drying. Furthermore, recent breakthroughs in technology have 
allowed us to develop new grades of biobased latex binders with improved binder properties. These new grades 
address the initial deficiencies of inferior optical properties and certain strength properties, specifically wet pick, that 
limited their use in certain coated paper and paperboard applications. A new brightness grade made by co-extruding 
TiO2 particles in the production of biopolymer nanoparticles has shown that the co-extruded TiO2 particles are 
many times more efficient for both brightness and opacity of paper coatings than those TiO2 particles post-added 
either into biobased latex binders or coating formulations. The new wet strength grade blended with polymeric 
curing agents has shown that substitution levels of up to 75% are achievable in basecoat applications and up to 60% 
in topcoat and single coat paper and paperboard applications. Finally, the reduction in carbon footprint and green 
house gas emissions that results from the use of biobased latex binders will be discussed.  
 
INTRODUCTION 
  
Biobased latex binders adopted in the paper industry in 2008 were the first use of biopolymer-based microgels and 
nanogels for large-scale industrial applications [1-7], although they had been explored and used for drug delivery 
and other bio-medical applications for a long time [8]. Both biobased latex binders and biopolymer-based microgels 
and nanogels can be broadly defined as a special class of latexes whose particles are made up of water-swollen 
crosslinked hydrophilic polymers. Since the biobased latex binders currently used in the paper industry are water-
swollen crosslinked starch nanoparticles, their wet and dry properties depend mainly on their particle size and 
crosslink density. The crosslink density of starch molecules forming the nanoparticles is especially important 
because it controls the extent of water swelling (swell ratio) [3,4], that is, as the crosslink density increases, the swell 
ratio of crosslinked starch nanoparticles decreases. Varying swell ratios of the water-swollen starch nanoparticles 
not only set them apart from conventional starches and synthetic latexes in their rheological behavior, but also 
differentiate themselves in paper coating performance. Their unique rheological behavior and paper coating 
performance will be discussed based on theoretical considerations as well as some laboratory testing, pilot coater 
and mill trial results. 
  
The current biobased latex binders are manufactured by a continuous reactive extrusion process comprising of 
solubilizing starch granules, i.e. converting the very high-solids starch paste into a thermoplastic melt phase, and 
then crosslinking and sizing the solubilized starch molecules into nanoparticles [9,10]. The resulting product from 
the extruder is nearly dry agglomerates of crosslinked starch nanoparticles which are subsequently pulverized as a 
final powder product. This process was thought to be a good way to disperse TiO2 particles uniformly and associate 
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them with starch nanoparticles. This is how we have developed a new brightness grade of biobased latex binders. 
The performance of this new biobased latex binder grade will be discussed in terms of the brightness and opacity of 
paper coatings. 
  
The current biobased latex binders are cured by using glyoxal-type curing agents (starch insolubilizers) to improve 
their wet strength in coated paper and paperboard applications. Although such curing agents have been found to be 
adequate up to about 35% replacement of synthetic latexes for paper coatings, it was thought that polymeric curing 
agents could be more effective for particulate binders such as our biobased latex binders that consist of crosslinked 
biopolymer nanoparticles. Preliminary results will be discussed in terms of the substitution levels of synthetic 
latexes in base and top coatings as well as in single coatings. 
 
 

“Specialty Biobased Monomers and Emulsion 
Polymers Derived from Starch” 
Steven Bloembergen, Executive VP Technology, Ian J. McLennan, Senior Scientist, and John van 
Leeuwen, CEO ECOSYNTHETIX INC. and Do Ik Lee, Adjunct Professor, Western Michigan University 
and Scientific Advisor to ECOSYNTHETIX INC. to be presented at T2010 APPI 11th Advanced Coating 
Fundamentals Symposium, Munich, Germany, October 11-13, 2010.  
 
ABSTRACT 

Two biobased technology platforms have been developed that include a biobased 
sugar macromer technology and a biobased latex polymer technology.  The sugar 
macromer platform provides a means of incorporating renewable monomers that 
are GRAS (generally recognized as safe) and contain no VOCs (volatile organic 
compounds).  FAB Mass Spec demonstrated the sugar macromer consists of a 
mixture of different maleated alkyl polyglycosides, containing the monomer and 
oligomers of glucose with up to three polymerizable vinyl substituents per 
macromer molecule.  The biobased latex platform consists of aqueous biopolymer 
nanoparticle latex dispersions which provide a direct substitute for petrochemical-
based latex binders.  A proposed model describes the nanoparticles (average size 
~100 nm) as individual crosslinked macromolecular units.  The product shipped 
dry for on-site dispersion consists of larger agglomerates (average size ~300 �m), 
from which nanoparticles are released when they are dispersed in water.  In 
dispersed form the water-swollen crosslinked nanoparticles possess an effective 
solids that is higher than their actual solids.  As a result, paper coating colors 
containing biobased latex binders are closer to their immobilization solids, 
exhibiting higher coating holdout, enhanced fiber coverage and coating 
smoothness.  Proper dispersion is critical, as illustrated by controlled 
agglomeration studies in the presence of different molecular weight dextrins. 
 
1.  INTRODUCTION 

Using biobased raw materials and scalable production techniques, two biobased technology platforms have been 
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developed: a biobased sugar macromer technology and a biobased latex polymer technology. 

1.1  Biobased Sugar Macromer Technology 

The first technology platform utilizes the monosaccharide glucose (dextrose) derived from corn starch and provides 
a means of incorporating biodegradable sugar based macromonomers.  These sugar macromers, referred to as 
ECOMER

®, impart new performance attributes by incorporating into the main copolymer backbone structure, for the 
production of novel hybrid vinyl copolymers including vinyl acetate, acrylic, styrene butadiene (SB) and styrene 
acrylate (SA) sugar copolymer latexes.  Few renewable monomers or macromers exist.  One example that has been 
explored for paper coating applications includes the synthesis of alkyd/acrylic hybrid latexes using vegetable oil 
macromonomers, in an effort to provide for lower VOCs, renewable content and new performance attributes.1 

Similarly, the intent of the sugar macromer platform was to develop a family of 
renewable macromonomers suitable for copolymerization with conventional vinyl 
monomers.  To this end, glucose was converted to alkyl polyglycoside (APG), 
wherein the alkyl group (referred to as the “hydrophobe”) was designed to impart 
solubility in vinyl monomers, as well as chemical and thermal stability of the sugar 
as it converts glucose (a reducing sugar) to a more stable non-reducing sugar 
moiety.2-4  A simplified structure is illustrated in Figure 1. 
 
Maleic anhydride (MAn) is used as the source of double bonds.  MAn is highly 
reactive towards the glucose hydroxyls, and the resulting vinyl ester substituents 
readily copolymerize with other vinyl monomers.  Given the macromer does not 
homopolymerize with itself, this has provided a safe manufacturing process that is 
free from the potential of run-away polymerization conditions.  The sugar 
macromer is a resinous solid in 100% active form that flows at temperatures of 45-
55 °C, and it can be dissolved in other vinyl comonomers such as butyl acrylate or 
methyl methacrylate to provide a low-viscosity fluid with a Brookfield viscosity 
substantially below 1000 cps (Pa.s).  Sugar macromers in 100% active form are 
GRAS (generally recognized as safe) and contains no volatile organic compounds 
(VOCs). 

                                                         

R1

R1

R2

Where  R1 = unsaturated ester or H;
R2 = alkyl or other functional group   
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Figure 1. Simplified ball & stick schematic illustrating some of the essential features of the chemical 
structure of the biobased macromer technology. 

 

Maleic anhydride (MAn) is used as the source of double bonds.  MAn is highly reactive towards the glucose 
hydroxyls, and the resulting vinyl ester substituents readily copolymerize with other vinyl monomers.  Given the 
macromer does not homopolymerize with itself, this has provided a safe manufacturing process that is free from the 
potential of run-away polymerization conditions.  The sugar macromer is a resinous solid in 100% active form that 
flows at temperatures of 45-55 °C, and it can be dissolved in other vinyl comonomers such as butyl acrylate or 
methyl methacrylate to provide a low-viscosity fluid with a Brookfield viscosity substantially below 1000 cps (Pa.s).  
Sugar macromers in 100% active form are GRAS (generally recognized as safe) and contains no volatile organic 
compounds (VOCs). 

The sugar macromers are copolymerized with vinyl comonomers in an aqueous starve-fed emulsion 
copolymerization process to produce close to random copolymers that contain the biobased sugar moiety within the 
backbone of the copolymer network (Figure 2). 
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Figure 2. Schematic illustrating the chemical structure of the sugar macromer and resultant sugar-

vinyl copolymers, wherein the corn based sugar is built into the main polymer network 
structure. 

 
Applications of this technology include pressure sensitive adhesive (PSA) labels, thermosets for wood and plastics, 
biocomposites for structural materials, circuit boards, ink resins, bioplastics and biopolyesters.2-5  Given the 
greening of the paper industry, the use of these sugar macromers as renewable functional comonomers for 
replacement of more toxic comonomers such as acrylonitrile is being explored in the development of novel hybrid 
SB and SA latex binders. 

1.2  Biobased latex Polymer Technology 

The second technology platform utilizes starch derived from crops including corn, tapioca, potato, wheat, etc., and 
provides a direct replacement for petro-based binders such as SB and SA latex.  The biobased latex binders, referred 
to as biolatex® binders, provide performance that is comparable to SB and SA latex systems for important paper 
properties.6-8 

As illustrated in Figure 3, the biobased latex nanoparticles are manufactured from starch derived from corn, potato, 
tapioca, etc. via a proprietary twin screw extrusion process, and then shipped as a dry powder product to the coated 
paper and board manufacturer, which eliminates the need to ship the binder as an aqueous 50% solids latex 
dispersion typical of SB and SA latex emulsions. 
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1.   Renewable Inputs

Starch biopolymers (corn, tapioca, 
potato, wheat, waste, etc.

~15-30 µm

2. Produced by Green Manufacturing Process

0.1 µm

Proprietary process turns starch (soluble polymer) into a 
biobased latex nanoparticle (insoluble polymer)

5. Coated paper & board products

Superior binder performance & 
cost savings for the industry

3.   Shipped as a dry powder

Dry product provides 
transportation savings

Dry biobased 
latex binder

4.   Paper & Board Manufacturing

Improved runnability, water retention, 
fiber coverage, coating holdout, etc.  

 
Figure 3. Schematic illustrating raw material inputs (starch from corn, tapioca, potato, wheat, etc.), 

biobased latex manufacturing and coated paper manufacturing. 
 

Crosslinked biopolymer nanoparticles have unique properties when dispersed as a latex in water.  First, their 
swelling under conditions of extreme dilution with water achieves the maximum swelling value that is balanced 
between their elastic constraint due to their crosslinked network and the osmotic pressure.9  By measuring the 
relative viscosity at low concentrations for a polymer colloid, one can gather relevant information about the 
viscosity and swelling behavior of that colloid.  The effective volume factor (the maximum volume swell ratio) of 
the biobased latex with different crosslink densities has been reported to range from 6.7 to 9.3 to 16.0 for relatively 
high, medium and low crosslink densities, respectively.9  Biobased latex nanoparticles de-swell by addition of 
water-miscible solvents such as alcohols and many other water-soluble species such as electrolytes, and they de-
swell with increasing solids.9 

Since the biobased nanoparticles in dispersions exist in the form of water-swollen crosslinked nanoparticles, their % 
effective solids and volume solids are higher than their % actual solids and volume solids.  Figure 4 shows the % 
effective volume solids as a function of the % actual solids of a biobased latex nanoparticle dispersion with a 
volume swell ratio, SR(V), of 2.5 as a parameter, along with the % volume solids of a conventional cooked starch 
solution and a synthetic latex for comparison, where the densities of starch, biobased latex and SB latex were taken 
to be 1.6 g/cm3 and 1.0 g/cm3, respectively.9  As can be seen in Figure 4, the water-swelling of biobased latex 
nanoparticles significantly increases % effective volume solids over their % actual solids as compared to typical 
cooked starch solutions and synthetic latexes. 



 
October 2010 

 
 

45 
 

 

Interfacial Layers of stimuli-responsive Poly-(N-isopropylacrylamide-co-
methacrylicacid (PNIPAM-co-MAA) microgels characterized by interfacial 
rheology and compression isotherms 
 
B. Brugger, J. Vermant, W. Richtering 
Phys. Chem. Chem. Phys., DOI:10.1039/C0CP01022G 
 

 Microgels by Precipitation Polymerization: Synthesis, Characterization, and Functionalization 
A. Pich, W. Richtering 
Advances in Polymer Science (2010), online first 

 
 Cononsolvency of Poly(N,N-diethylacrylamide) (PDEAAM) and Poly(N-isopropylacrylamide) (PNIPAM) Based Microgels in Water/Methanol 

Mixtures: Copolymer vs Core-Shell Microgel 
C. Scherzinger, P. Lindner, M. Keerl, W. Richtering 
Macromolecules, 43(16), 6829–6833 (2010)  
 

 Influence of pressure on the state of poly(N-isopropylacrylamide) and poly(N,N-diethylacrylamide) derived polymers in aqueous solution as probed by 
FTIR-spectroscopy 

 M. Pühse, M. Keerl, C. Scherzinger, W. Richtering, R. Winter 
 Polymer, 51(16). 3653-3659 (2010) 
 
 Polyampholyte Microgels with Anionic Core and Cationic Shell 
 S. Schachschal, A. Balaceanu, C. Melian, D. E. Demco, T. Eckert, W. Richtering, A.Pich 
 Macromolecules, 43, 4331–4339 (2010) 
 
 Influence of Architecture on the Interaction of Negatively Charged Multisensitive Poly(-isopropylacrylamide)- co-Methacrylic Acid Microgels with 

Oppositely Charged Polyelectrolyte: Absorption vs Adsorption 
 J. Kleinen,  A. Klee,  W. Richtering 
 Langmuir, 26(13), 11258–11265 (2010) 
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Recently	published	papers	
 
 Nitroxide-Mediated Radical Polymerization in Nanoreactors: Can Dilution or Increased 

Nitroxide Concentration Provide Benefits Similar to Compartmentalization?, P. B. 
Zetterlund, Aust. J. Chem. 2010, 63, 1195-1200.  

 
 Nitroxide-Mediated Radical Polymerization in Miniemulsion on the Basis of in situ 

Surfactant Formation without use of Homogenization Device, Y. Guo, J. Liu, P. B. 
Zetterlund, Macromolecules 2010, 43, 5914-5916. 
 

 Controlled/Living ab Initio Emulsion Polymerization via a Glucose RAFTstab: Degradable 
Crosslinked Glyco-Particles for Concanavalin A/FimH Conjugations, S. R. S. Ting, E. H. 
Min, P. B. Zetterlund, M. H. Stenzel, Macromolecules 2010, 43, 5211–5221.  
 

 Compartmentalization in Atom Transfer Radical Polymerization to High Conversion in 
Dispersed Systems: Effects of Diffusion-Controlled Reactions, P. B. Zetterlund, 
Macromolecules 2010, 43, 1387-1395.  
 

 Nitroxide-Mediated Radical Polymerization in Dispersed Systems: Compartmentalization 
and Nitroxide Partitioning, P. B. Zetterlund, Macromol. Theory Simul. 2010, 19, 11–23.  
 

 Effect of Monomer Loading and Pressure on Particle Formation in Nitroxide-Mediated 
Precipitation Polymerization in Supercritical Carbon Dioxide, P. O’Connor, P. B. 
Zetterlund, F. Aldabbagh, Macromolecules 2010, 43, 914-919.  
 

 Effects of the Oil-Water Interface on Network Formation in Nanogel Synthesis using 
Nitroxide-Mediated Radical Copolymerization of Styrene/Divinylbenzene in Miniemulsion, 
P. B. Zetterlund, Md. N. Alam, M. Okubo, Polymer 2009, 50, 5661–5667.  
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 Nitroxide-Mediated Radical Polymerization of Styrene in Aqueous Microemulsion: Initiator 

Efficiency, Compartmentalization and Nitroxide Phase Transfer, P. B. Zetterlund, J. 
Wakamatsu, M. Okubo, Macromolecules 2009, 42, 6944–6952.  

 
 
 
 
 

Unpublished papers 
 
 Controlled/Living Radical Polymerization in Nanoreactors: Compartmentalization Effects, 

Per B. Zetterlund, Polymer Chemistry, in press.  
 
ABSTRACT: Compartmentalization in nanoreactors, i.e. the confinement of reactants to 
monomer droplets or polymer particles with diameters in the approximate range 20 - 200 
nm, may have a marked beneficial effect on the progression of a controlled/living radical 
polymerization based on the persistent radical effect such as nitroxide-mediated radical 
polymerization and atom transfer radical polymerization.  Compartmentalization effects 
comprise the confined space effect, which acts as to improve the control over the molecular 
weight distribution (narrower), and the segregation effect which results in increased 
livingness (end-functionality).  Exploitation of nanoreactors thus offers novel means of 
improving the performance of controlled/living radical polymerizations.   
 
 

 Miniemulsion Polymerization Based on Low Energy Emulsification with Preservation of 
Initial Droplet Identity, S. Cheng, Y. Guo, P. B. Zetterlund, Macromolecules, in press. 
 
ABSTRACT: A low energy emulsification technique involving dilution of a microemulsion 
precursor has been successfully applied to synthesis of polystyrene nanoparticles by 
miniemulsion polymerization, featuring an exceptionally high degree of preservation of the 
initial droplet identity, thus offering superior particle size control to conventional high-
energy methods. Investigations are currently underway directed at the miniemulsion 
formation mechanism, as well as application of the technique to other systems (e.g. CLRP). 
 

 
 Nitroxide-Mediated Radical Polymerization of Carbon Dioxide-Expanded Methyl 

Methacrylate, D. W. Pu, F. P. Lucien, P. B. Zetterlund, J. Polym. Sci.: Part A: Polym. 
Chem., in press.  
 
ABSTRACT: NMP based on the nitroxide TEMPO has been performed for MMA under 
conditions of CO2-expanded monomer at 7 MPa and 90 C.  Based on 1H NMR and GPC 
analysis, the fraction of propagating radicals that irreversibly lost their activity due to the 
disproportionation reaction with nitroxide decreased somewhat in the presence of CO2.  This 
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finding is consistent with the deactivation reaction between propagating radical and 
nitroxide proceeding more rapidly in the lower viscosity induced by the presence of CO2.  
However, similarly to what has been previously observed in bulk NMP of MMA with 
TEMPO and other nitroxides, the polymerization ceased at relatively low conversions of 
approximately 19% both with and without CO2, indicating that disproportionation between 
propagating radical and nitroxide is a major problem also in CO2-expanded MMA.  
Modeling and simulations allowed estimation of the rate coefficient for the 
disproportionation reaction to be of the order of 5 x 104 M-1s-1 (with or without CO2). 
 

 
 Nitroxide-Mediated Radical Polymerization of Butyl Acrylate Using TEMPO: Improvement 

of Control Exploiting Nanoreactors?, P. B. Zetterlund, Macromol. React. Eng., in press.  
 

ABSTRACT: Compartmentalization effects in the nitroxide-mediated radical 
polymerization of butyl acrylate in a dispersed system using the nitroxide 2,2,6,6-
tetramethylpiperidine-N-oxyl (TEMPO) at 130 ºC have been examined by means of 
modelling and simulations employing modified Smith-Ewart equations that account for 
compartmentalization effects on both propagating radicals and free nitroxide species.  
TEMPO-mediated acrylate polymerization is known to be problematic, speculated to be 
mainly related to excessive accumulation of free TEMPO with increasing conversion.  The 
present theoretical results indicate that it may be possible to at least partially overcome this 
difficulty by careful exploitation of compartmentalization effects in nanoreactors.   
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Polymer Colloids Publications W.-D. Hergeth 
 
“Influence of polyvinyl alcohol on phase development during the hydration of Portland 
cement“ 
D. Jansen, F. Goetz-Neunhoeffer, J. Neubauer, W.-D. Hergeth, R. Härzschel 
ZKG International / Cement Lime Gypsum 63 (2010) 100-107 
 
Poly(vinyl alcohols) (PVOH) affect the aluminate reaction during the hydration of Portland cement. 
PVOH retards the dissolution of both the sulphate carrier and the C3A, and accelerates 
ettringite formation after about 16 hours of hydration. 
 
“Online Reaktionsverfolgung bei der Polymerisation” 
(„Online Reaction Monitoring of Polymerizations“) 
E. Frauendorfer, W.-D. Hergeth 
Chem. Ing. Tech. 82 (2010) 503 – 507 
 
Klassische Messgrößen wie Temperatur oder Druck, die den physikalischen Zustand eines Reaktors 
beschreiben, werden kombiniert mit instrumentell analytischen Techniken, um den Reaktionsfortschritt 
zu verfolgen. Am Beispiel industrieller Polymerisationen wird der Einsatz von 
NIR- und Raman-Spektroskopie, Kalorimetrie und Softsensoren zur Rohstoffeingangskontrolle, 
Reaktionsverfolgung und Vorhersage von Produkteigenschaften beschrieben. 
 
“Polymerization Online Monitoring – A Review“ 
E. Frauendorfer, A. Wolf, W.-D. Hergeth 
Chem. Eng. Technol. 33 (2010) in press 
 
Online monitoring of polymerization reactions is not only important due to the high exothermic 
nature of most polymerization systems, data gained also provides information on product composition 
and quality and control possibilities thereof. Many in-line and on-line methods are still in 
development and are better suited for application in laboratory or pilot-plant scale. Industrial 
polymerization plant environments pose additional technical and financial challenges and constraints 
for the use of such systems. Available methods and current developments are reviewed 
concerning their practicability and usefulness under these aspects. 
 
“Industrial Polymerization Monitoring“ 
E. Frauendorfer, W.-D. Hergeth 
Macromol. Symp. (2010) in press 
 
Monitoring and control of polymerization reactions is essential for high process safety, high 
product quality and competitive production costs. Ideally the entire process chain is regarded, 
starting with raw material analysis and the polymerization reaction up to the measurement of 
polymer- and application- properties. Process data like temperatures and pressures can be 
used to monitor reaction trajectories in a cost effective way, e.g. using calorimetric evaluations. 
Additional sensors can provide chemical or morphological information but must be robust and 
inexpensive for commercial applications (e.g. NIR- or Raman spectroscopy). Data from these 
different sources can be used for multivariate data analysis, delivering additional insights that 
might not be obtained by direct measurement.
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Contribution of Eindhoven Group (Van Herk/Heuts) 
* Publication of reviews  

‐ Emulsion Polymerization. Encyclopedia of Polymer Science and Technology. (pp. 1‐38) Hoboken, N.J.: 

Wiley. Herk, A.M. van,  

  Heuts, J.P.A (2009) 

‐Modeling of Emulsion Polymerization, will it ever be possible? Part‐2: determination of basic kinetic 

data over the last ten years, van 

   Herk, Alexander M. Macromolecular ‐Symposia (2009), 275‐276 (Microstructural Control in Free‐

Radical Polymerization), 120‐132. 

‐Historic Account of the Development in the Understanding of the Propagation Kinetics of Acrylate 

Radical Polymerizations , van  

  Herk, Alex M. Macromolecular Rapid Communications (2009), 30(23), 1964‐1968.  

‐Chapter 3 in Royal Society of Chemistry book on Nanotechnology ;Polymer–Clay Nanocomposite 

Particles by Direct and Inverse  

  Emulsion Polymerization ,W. Ming, D.‐J. Voorn  A. M. Van Herk,  in Print 

‐Historical Overview of (Mini)emulsion Polymerizations and Preparation of Hybrid Latex Particles in 

special issue of Advances in 

  Polymer Science (also editing this special issue on hybrid particles together with Katharina Landfester) 

in Print 

* Publication of some older work  

‐Determination of Propagation Rate Coefficients ofa Family of Acrylates with PLP‐MALDI‐ToF‐MS 

Willemse, R. X. E.; van Herk, A. M. 

  Macromolecular Chemistry and Physics (2010), 211(5), 539‐545.   

‐Determination of propagation rate coefficients of fast polymerizing heterocyclic side‐chain acrylates 

with pulsed laser polymerization 

 and MALDI‐ToF MS: Tetrahydrofurfuryl acrylate and (R)‐a‐Acryloyloxy‐b,b‐dimethyl‐g‐butyrolactone C. 

Boukaftane,  A.M. van Herk Macromol. Chem. Phys. In Print 

 

 * Publication of new results 

‐S.I. Ali, J.P.A. Heuts, A.M. van Herk, Controlled Synthesis of Polymeric Nanocapsules by RAFT‐Based 

Vesicle Templating.   Langmuir, 26, 7848‐7858 2010   
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‐L. Zhaparova , Y. Tazhbayev , M. Burkeev , Syed I. Ali , A.M. van Herk  E.A. Buketov Synthesis and 

Characterization of Hollow   Polyethylcyanoacrylate Nanocapsules The Herald of Karaganda State 

university.   3, 2010. in Print 

‐ Monique A. Mballa Mballa,  Ulrich S. Schubert,  Johan P. A. Heuts,  Alex M. van Herk,   Automated 

Batch Emulsion   Copolymerization of Styrene and Butyl Acrylate, Accepted in J. Polym. Sci. Part A: 

Polymer Chemistry  

Future activities: 

* Organizing Jubilee symposium 25 years SEP (early 2013) 

* Writing a book; invited by World Scientific (Singapore)  

Controlled Release Systems:  Advances in Nanobottles and Active Nanoparticles  

Jacqueline Forcada (Uni San Sebastian), Alex van Herk , Yi‐Yan Yang (IBN Singapore)  

* Preparing a Second edition of Chemistry and Technology of Emulsion Polymerization, Wiley  
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Contribution: Dr. Norio Ise 
norioise@sea.plala.or.jp 
 
 
Recent publications: 
 
(1) Like Likes Like: Counterion-mediated Attraction in 

Macroionic and Colloidal Interaction (Perspective) by 
Norio Ise      

Phys.Chem.Chem.Phys. ,12, 10279-10287 (2010). 
Abstract: The colloidal and macroionic interaction is discussed within the mean-
field approach. Bound pairs of latex particles are photographed at a low particle 
volume fraction of 10-4. The effective pair-potential obtained therefrom has an 
attractive tail for highly charged samples, while no attraction is detected for a low-
charge sample. This attraction also 
manifests itself in the reversible aggregation of polystyrene sulfonate or DNA 
double strands by multivalent counterions. It is furthermore found in intra-
macroionic interaction, affecting the conformation of flexible macroions. The 
reason why the DLVO theory predicts only repulsion is discussed. The Fowler-
Guggenheim-McQaurrie analysis of the Debye–Hückel theory indicates that 
electrostatic Helmholtz free energy Fel is generally not equal to Gibbs free energy 
Gel. The difference (Gel - Fel)/V (V: system volume) corresponds to the electrostatic 
osmotic pressure pel, 
which increases with increasing charge number. This consideration hints that (Gel - 
Fel) might not be negligible for highly charged macroions and colloidal particles. 
On the other hand, the DLVO approach is based on the 
assumption of Gel = Fel. It means that the role of small ions is not correctly taken 
into consideration in the DLVO approach. Using a mean-field approach, Sogami 
showed that the pair-potential is purely repulsive at the level of Fel, in conformity 
with the DLVO theory, whereas it contains a short-range repulsion and a long-
range attraction at the level of Gel. The prevailing view, that the interparticle 
interaction is purely repulsive in the mean-field approach, is not justified: it 
originates from the assumption that Gel = Fel. The DLVO theory is practically 
correct for low charge samples, but is not generally valid, while the like-likes-like 
attraction appears for highly charged ones. 
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(2) Comment on “On the Theory of Electrostatic 
Interactions in Suspensions of Charged Colloids” by Willem 
H. Mulder  

by Norio Ise and I. S. Sogami. 
 Soil Science Society of America Journal, 74, 1-2 (2010) 
The criticism of the Sogami theory on colloidal interaction presented by Mulder 
(Soil Sci. Soc. Am. J. 74, 1, 2010) has been refuted. While the DLVO theory is 
constructed on the assumption that the electrostatic Helmholtz (F el) and Gibbs free 
energies (G el) are indistinguishable, the Sogami theory shows that this assumption 
is not generally valid. Mulder questions Sogami’s treatment. However, Mulder’s 
argument (and also the DLVO assumption as well) can be readily seen to be wrong 
when the Debye-Hückel (D-H) theory is carefully analyzed. McQuarrie 
demonstrates that F eland G el are not equal in this theory. Thermodynamics 
requires that (G el- F el)/V (V: system volume) is equal to the electrostatic osmotic 

pressure p el, which turns out to be -κ 3kBT /24π in the D-H theory.  

It is reminded that the G el=F el relation was claimed to correct in the DLVO 
theory on the basis of solvent being incompressible during charging-up process. 
However, if this argument is correct, the equality relation must hold also for the D-
H theory because these two theories can be commonly used for water as solvent. 
As shown above, the relation does not hold for the D-H theory, however. It is 
important to recall that (G el- Fel)/V in the D-H theory has nothing to do with the 

incompressibility but is determined solely by κ 3 (interionic interaction).  

In contradiction to Mulder’s claim, the G el=F el assumption is thus not always 
valid and represents, at the best, the specific situation corresponding to pel = 0. 
Evidently, the Sogami approach corresponds to a much more general case.  
Practically, the DLVO theory would give seemingly good agreements with 
observation only when the particle charge number is low (See N. Ise and I. S. 
Sogami, Structure Formation in Solutions: Ionic Polymers and Colloidal Particles, 
Springer, Berlin, 2005).   

It is furthermore pointed out that the relation G el= F el was erroneously derived by 
an improper mathematical treatment of the free energies in Overbeek’s criticism of 
Sogami theory (J. Chem. Phys.87, 4406, 1987).  
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Nanosphere Process and Technology Laboratory, Department of Chemical and Biomolecular Engineering, 
Yonsei University, 134 Shinchon-dong, Sudaemoon-ku, Seoul 120-749, Korea 
Tel : 82-2-2123-7633 
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Recently Published Papers 
 
Poly(thiophene) Nanoparticles Prepared by Fe3+-Catalyzed Oxidative Polymerization: A Size-
Dependent Effect on Photoluminescence Property 
Sun Jong Lee, Jung Min Lee, Hak-Ze Cho, Won Gun Koh, In Woo Cheong, and Jung Hyun Kim 
Macromolecules, 43 (5), 2484-2489 (2010) 
 
Poly(thiophene) (PTh) nanoparticles with various sizes were directly prepared by Fe3+-catalyzed 
oxidative emulsion polymerization of thiophene with varying hydrogen peroxide (H2O2) concentrations. 
In the polymerization, FeCl3/H2O2 (catalyst/oxidant) combination system was used as an initiator couple. 
At the optimized reaction condition, percentage monomer conversions were above 90%. With increasing 
H2O2 molar concentration from 2.35 M to 5.88 M, the average sizes of the PTh nanoparticles decreased 
from 51 nm to 12 nm, and their photo-emission wavelengths shifted from red to blue color at the 
maximum excitation wavelength (λUVmax = 400 nm). However, the molecular weights of all PTh 
nanoparticles were about 3500 g/mol. As a result, we could tune the emitting colors which resulted from 
variations of the effective conjugation chain length by manipulating the size of PTh nanoparticles. 
 
Self-Doped Conducting Core-Shell Poly(styrene/pyrrole) Nanoparticles via Two-Stage Shot-Growth 
Dong Gyu Lee, Jung Min Lee, Yeon Hwa Jo, Sun Jong Lee, Jung Hyun Kim, and In Woo Cheong 
Journal of Nanoscience and Nanotechnology, 10 (10), 6912-6915(4) (2010) 
 
Self-doped conducting core-shell poly(styrene/pyrrole) (poly(St/Py)) nanoparticles were successfully 
prepared by a one-pot synthetic route in both Fe3+-catalyzed oxidative polymerization and emulsifier-free 
emulsion polymerization. Modified two-stage shot-growth method was introduced to obtain higher 
doping level of the self-doped conducting core-shell poly(St/Py) nanoparticles. The particle size and core-
shell morphology of the resulting particles before and after two-stage shot-growth were investigated by 
SEM and TEM analyses. Surface charge density of the particles highly increased after two-stage shot-
growth and was measured by potential analysis. The self-doped core-shell nanoparticles showed a high 
conductivity after two-stage shot-growth. 
 
PSS Resin-Fortified Polythiophene Nanoparticles for Highly Transparent Conducting Films 
Sun Jong Lee, Ki Nam Oh, Jung Min Lee, Jung Hyun Kim, and In Woo Cheong 
Journal of Nanoscience and Nanotechnology, 10 (10), 6944-6947(4) (2010) 
 
Polythiophene/poly(sodium 4-styrene sulfonate) (PT/PSS) composite nanoparticles having different 
particle size were prepared by Fe3+-catalyzed oxidative polymerization in aqueous medium. This facile 
method includes a FeCl3/H2O2 (catalyst/oxidant) combination system, which guarantees a high conversion 
(more than 95%) of thiophene monomers in various concentration of poly(styrene sulfonate) (PSS) with 
only a trace of FeCl3. Particle size of PT/PSS composite nanoparticles decreased from 134 nm to 26 nm 
as the concentration of PSS and H2O2 increased, and which was confirmed by SEM and CHDF analyses. 
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The poly(ethylene terephthalate) (PET) film coated with PT/PSS was transparent and showed a high 
conductivity in a dried state. The sheet resistivity decreased as the ratio of PT to PSS increased. 
Photoluminescence property of the PT/PSS composite nanoparticles was also investigated. 
 
 
Coming Papers 
 
Luminescent Gold-Poly(thiophene) Nanoaggregates Prepared by One-step Oxidative 
Polymerization 
Yeon Jae Jung, Patakamuri Govindaiah, Tae-Joon Park, Sun Jong Lee, Du Yeol Ryu, In Woo Cheong , and 
Jung Hyun Kim 
Journal of Materials Chemistry, Online published (2010) 
 
We report the facile synthesis, formation mechanism, and photoluminescent (PL) properties of gold-
poly(thiophene) (Au-PTh) nanoaggregates. They were prepared by one-step oxidative polymerization, in 
which Au3+ ion was utilized as an oxidizing agent for the polymerization of thiophene. Transmission 
electron microscopy (TEM) and high-resolution TEM (HR-TEM) analyses demonstrated that the 
‘raspberry-like’ Au-PTh nanoaggregates consist of individual Au NPs covered by PTh and stabilized by 
Tween 80. For Au-PTh nanoaggregates, a clear red shift in the SP peak was observed in the UV 
absorption spectra as compared with pristine Au nanoparticles (NPs). This red shift of the SP band is a 
consequence of the location of p-conjugated PTh on the surface of Au NPs, resulted from a strong binding 
between sulfur atoms of PTh and the Au NPs (sulfur-gold interaction). The strong interaction between the 
gold and sulfur atoms of PTh in the Au-PTh nanoaggregates was observed by X-ray photoelectron 
spectroscopy (XPS) analysis. The SP effect contributes to the PL intensity enhancement of the Au-PTh 
nanoaggregates and was confirmed by confocal laser scanning microscopy (CLSM). 
 
Luminescent Iron Oxide Nanoparticles Prepared by One-pot Aphen-functionalization 
Patakamuri Govindaiah, Tae-Joon Park, Yeon Jae Jung, Sun Jong Lee, Du Yeol Ryu, Jung Hyun Kim, and 
In Woo Cheong 
Macromolecular Research, In Press (2010) 
 
5-amino-1,10-phenanthroline (Aphen)-functionalized monodisperse luminescent iron oxide nanoparticles 
were prepared using a one-pot synthetic procedure via thermal decomposition process. Amine functional 
groups of Aphen as a luminescent source afforded highly stabilized magnetic nanoparticles in polar 
solvents, resulting in a well-dispersed solution. Transmission electron microscope (TEM) images showed 
that the size distribution and particle morphology of iron oxide nanoparticles was improved after 
anchoring with Aphen. The functionalization of Aphen onto the iron oxide nanoparticles was studied 
using UV-vis absorbance and photoluminescence spectroscopy. Aphen-anchored iron oxide nanoparticles 
exhibited excellent luminescence property and the luminescence quantum yield of Aphen-functionalized 
magnetic nanoparticles was estimated to be 0.0035 at room temperature. Additionally, these Aphen-
anchored iron oxide nanoparticles were characterized by vibrating sample magnetometer (VSM) to reveal 
the magnetic properties. Aphen anchored iron oxide nanoparticles exhibits both luminescence and 
magnetic properties. 
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Effect of Deproteinized Methods on the Proteins and 
Properties of Natural Rubber Latex during Storage 

1. Kanjanee Nawamawat1,  
2. Jitladda T. Sakdapipanich1,2,*,  
3. Chee C. Ho3 

Macromolecular Symposia 

Special Issue: Advanced Particles 

Volume 288, Issue 1, pages 95–103, February 2010 

Article first published online: 12 MAR 2010 

DOI: 10.1002/masy.201050212 

Copyright © 2010 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 

Keywords: 
deproteinization; 
gel formation; 
natural rubber latex particle; 
proteins 

Abstract 

Summary: Three different methods of deproteinization, i.e. saponification, surfactant washing 
and enzymatic treatment were employed to unravel the effect of deproteinized on the properties 
of natural rubber (NR) latex. The cleavage of proteins in NR latex was found to proceed with 
concomitant formation of low molecular weight polypeptides. This results in a lowering in gel 
formation of the enzyme-treated latex, indicating modification of the remaining proteins at the 
rubber chain-end. Washing NR latex with surfactant would efficiently reduce and remove 
proteins from NR latex particles through denaturation and transferring them to the serum phase. 
The relatively stable gel formed during storage of surfactant-washed NR latex is an indication of 
the absence of branch formation of proteins at the rubber molecule terminal. Saponification by 
strong alkali would hydrolyze the proteins and phospholipids adsorbed on the latex particle 
surface. The reason of the significantly higher gel formed in saponified NR latex is still not clear. 
The present study shows that deproteinization treatments result in modification of the proteins at 
the surface of NR latex particles and also those freely-suspended in the serum. The cleavage or 
the denaturation of the rubber proteins during purification by washing has a profound effect on 
the properties of the deproteinized NR latex upon storage, in particular the thermal oxidative 
aging properties of the rubber obtained. 
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Publication in print  
 
Imino diacetic acid-modified magnetic poly(2-hydroxyethyl methacrylate)-based polymer 
microspheres for phosphopeptide enrichment. Novotná L., Emmerová T., Horák D., 
Kučerová Z., Tichá M., J. Chromatogr. A  
 
Abstract. Magnetic non-porous hydrophilic poly(2-hydroxyethyl methacrylate-co-glycidyl 
methacrylate) microspheres prepared by the dispersion polymerization and modified with 
iminodiacetic acid (IDA) were employed for the IMAC separation of phosphopeptides. Fe3+

 and 
Ga3+

 ions immobilized on IDA-modified magnetic microspheres were used for the enrichment of 
phosphopeptides from the proteolytic digests of two model proteins differing in their physico-
chemical properties and phosphate group content: porcine pepsin A and bovine α-casein. The 
optimum conditions for phosphopeptide adsorption and desorption in both cases were 
investigated and compared. The phosphopeptides separated from the proteolytic digests were 
analyzed by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry. 
 
Keywords: IMAC phosphopeptide separation, IDA-modified magnetic microspheres, porcine 
pepsin A, bovine α-casein 
 
Recent publications  
 
The use of superporous Ac-CGGASIKVAVS-OH modified PHEMA scaffolds to promote 
cell adhesion and the differentiation of human fetal neural precursors. Kubinová Š., Horák 
D., Kozubenko N., Vaněček V., Proks V., Price J., Cocks G., Syková E., Biomaterials 31, 5966-
5975 (2010).  
 
Abstract. Modifications of poly(2-hydroxyethyl methacrylate) (PHEMA) with laminin-derived 
Ac-CGGASIKVAVS-OH peptide sequences have been developed to construct scaffolds that 
promote cell adhesion and neural differentiation. Radical copolymerization of 2-hydroxyethyl 
methacrylate with 2-aminoethyl methacrylate (AEMA) and ethylene dimethacrylate in the 
presence of ammonium oxalate crystals resulted in the formation of superporous P(HEMA-
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AEMA) hydrogels. They were reacted with γ-thiobutyrolactone to yield 2-(4-
sulfanylbutanamido)ethyl methacrylate (P(HEMA-AEMA)-SH) unit. The Ac-CGGASIKVAVS-
OH peptide was immobilized to the sulfhydryl groups of P(HEMA-AEMA)-SH by 2,2′-
dithiodipyridine linking reagent via 2-[4-(2-pyridyldisulfanyl)butanamido]ethyl methacrylate 
(P(HEMA-AEMA)-TPy). The adhesion and morphology of rat mesenchymal stem cells were 
investigated on the Ac-CGGASIKVAVS-OH-modified P(HEMA-AEMA) as well as on 
PHEMA, P(HEMA-AEMA)-SH and P(HEMA-AEMA)-TPy hydrogels. Superporous Ac-
CGGASIKVAVS-OH modified PHEMA scaffolds significantly increased the number of 
attached cells and their growth area on the hydrogel surface in the absence and in the presence of 
serum in the culture medium. Additionally, the Ac-CGGASIKVAVS-OH peptide supported the 
attachment, proliferation, differentiation and process spreading of human fetal neural stem cells 
during the first two weeks of expansion and contributed to the formation of a high percentage of 
more mature neural cells after four weeks of expansion. The Ac-CGGASIKVAVS-OH 
modification of superporous P(HEMA-AEMA) hydrogels improves cell adhesive properties and 
promotes neural stem cell differentiation. 
 
Keywords: cell adhesion, laminin, mesenchymal stem cell, neural cell, polyHEMA  

 
Semisynthesis of C17:0 isoforms of sulphatide and glucosylceramide using immobilised 
sphingolipid ceramide N-deacylase for application in analytical mass spektrometry. Kuchař 
L., Rotková J., Asfaw B., Lenfeld J., Horák D., Korecká L., Bílková Z., Ledvinová J., Rapid 
Commun. Mass Spectrom. 24, 2393-2399 (2010).  
 
Abstract. Sphingolipid ceramide N-deacylase (SCDase, EC 3.5.1.69) is a hydrolytic enzyme 
isolated from Pseudomonas sp. TK 4. In addition to its primary deacylation function, this 
enzyme is able to reacylate lyso-sphingolipids under specific conditions. We immobilised this 
enzyme on magnetic macroporous cellulose and used it to semisynthesise C17:0 
glucosylceramide and C17:0 sulphatide, which are required internal standards for quantification 
of the corresponding glycosphingolipids (GSL) by tandem mass spectrometry. A high rate of 
conversion was achieved for both lipids (80% for C17:0 sulphatide and 90% for C17:0 
glucosylceramide). In contrast to synthesis with a soluble form of the enzyme, use of 
immobilised SCDase significantly reduced the contamination of the sphingolipid products with 
other isoforms, so further purification was not necessary. Our method can be effectively used for 
the simple preparation of specifically labelled sphingolipids of high isoform purity for 
application in mass spectrometry. 
 
Keywords: mass spectrometry, magnetic, cellulose 
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Contribution to the September 2010 IPCG Newsletter from: 
Prof. Donald Sundberg and Prof. John Tsavalas 
Nanostructured Polymers Research Center 
University of New Hampshire, Durham, NH 03824 
Don.sundberg@unh.edu: John.Tsavalas@unh.edu  
 
Carboxylic Acid Functional Monomers in Emulsion Polymerization 
Amit Tripathi and Donald Sundberg 
Acrylic acid (AA) and methacrylic acid (MAA) represent a very important class of functional 
monomers. These monomers are much more water soluble than other monomers commonly used 
in emulsion polymerization and due to the presence of carboxylic acid group, they are responsive 
to pH changes. Incorporation of AA or MAA in emulsion polymerization provides better 
colloidal stability when the acid groups are ionized by changing the pH. In order to understand 
the effect of these functional monomers on polymer reaction kinetics and particle morphology, it 
is important to understand the distribution of these monomers between all phases present during 
the reaction. Carboxylic acid monomers have both hydrogen bond donor and acceptor groups 
and can form hydrogen bonded structures like dimers or multimers. Also, possible ionization 
brings yet another complexity. 
Scientists in the food and petroleum industries have extensively studied carboxylic acid 
containing compounds (e.g. acetic acid) and in general the distribution of organic acids between 
water and organic phases is treated by equation (1) ([1]) 

                                      (1) 

where, D = partition coefficient for the acid i.e. (total measureable concentration of acid in 
organic phase / total measureable concentration of acid in aqueous phase) 
Kd: Equilibrium constant between the monomer form of the acid in the organic phase and the 
undissociated monomer form of the acid in the aqueous phase 
Kdim,o = Equilibrium constant for dimerization in the organic phase 
[HA] = concentration of the undissociated monomer form of acid in the aqueous phase 
Ka = acid dissociation constant 
 
We studied the effect of factors like pH, ionic strength, temperature and non-acid monomer(s) 
(organic phase) on acid distribution. We learned that in presence of monomers having groups 
with H-bond acceptors, as in the case of acrylates, dimerization of the acid is limited due to the 
competition between acid group to acid group H-bonding and acid group to H-bond acceptor 
group. On the other hand, in case of styrene the acid dimerization is very high. As a result of 
these experimental studies, we can now predict the partitioning behavior of AA and MAA 
between water and mixtures of many different acrylic and styrene monomers. We have also 
studied the influence of isomeric structures of monomers (e.g. n-BMA and t-BMA) on the acid 
monomer distribution and augmented our results with molecular modeling (Spartan). 
Along with studies on partitioning between water and monomer phases, we have also studied the 
partitioning of acid comonomers between water and polymer particles. We used the Noël 
approach [2] to describe partitioning equilibria. This uses the Flory-Huggins equation to describe 
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partial molar free energy in polymer particle while the partial molar free energy in water phase is 

described as  where [Mi]a and [Mi]a,sat(h) are the monomer 

concentration in the water phase and the saturated monomer concentration in the water phase, 
respectively. With this approach, we obtained Flory-Huggins interaction parameters (χ) for acid 
monomer and polymer pairs. This gives satisfactory results but the energy contribution from H-
bonding is included in the interaction parameter. We are currently using the method 
demonstrated by Coleman and Painter [3] to describe the partitioning of acid monomers by 
separating the free energy contributions due to dispersive and dipole  forces from those due to H-
bonding. We think that this approach holds great promise. 
 
References 

1. Al-Modhaf, H. F., Hegazi, M. F., Amer, S. A., & Abu-Shady, A. I.,  “Partition data of 
propionic and butyric acids between aqueous NaCl solutions and cyclohexane”, 
Separation and Purification Technology, 24, 329-335, (2001). 

2. Noël, L. F. J., Maxwell, I. A. and German, A. L., "Partial swelling of latex particles by 
two monomers." Macromolecules 26(11): 2911-2918, (1993). 

3. Coleman, M. M., and Painter., P. C., "Hydrogen bonded polymer blends." Progress in 
Polymer Science 20(1): 1-59, (1995). 

 
 
Water Whitening of Polymer Films 
Bo Jiang, John Tsavalas and Donald Sundberg  
 
It is well known that polymer films, especially those derived from emulsion polymers, blush or 
whiten when exposed to water in either the liquid or vapor form (the latter happens more slowly, 
of course).  There are many reasons for this and there have been quite a number of papers written 
on this topic, many of them concentrating on the role of surfactants from the latex in water borne 
films.  However this same whitening can happen in solvent borne films and many people over 
the years have written about such phenomena in the food packaging industries.  Lately we have 
become interested in differentiating between absorbed (“bound”) water that plasticizes the 
polymer from the “free” water that appears to be responsible for whitening of the polymer.  To 
do this we turned to the DSC so as to first measure the plasticizing effect of water on polymers 
[1,2], especially in the latex form where the polymer particles are completely saturated with 
water at all times.  This is quite easy to do in an accurate manner.  Second, we used the DSC to 
measure the amount of “free” water in polymer samples that had whitened to various degrees 
 
Figure 1 shows modulated temperature DSC results (plotted as the derivative of the Rev. Cp 
data) for a poly(methyl acrylate), PMA, film prepared from a simple latex .  As indicated in the 
figure insert, the simple, dry film (optically clear) displayed a Tg peak at ~ 19 C.  Placing other 
pieces of the same film in water for various periods of time resulted in hydroplasticized films 
with lower and lower Tg’s as shown in the figure.  At 100 minutes the effective Tg decreased to 
9 C and at 230 minutes that dropped to ~7 C.  A close look at the latter curve shows another 
transition occurring ~ 0 C, that being the onset of a melting peak for simple water.  When the 
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film was left in the water for 20 hours (it was quite white by then), the DSC results in Figure 1 
show a major water melting peak in addition to a hydroplasticized Tg of ~ 3 C.  The water 
content in the polymer for all of the transitions can be quantified to obtain the water in each 
transition, and can be summed to measure the total water in the sample.  The latter can also be 
measured gravimetrically and compared to the DSC results.  In this manner we can separate the 
bound water responsible for hydroplasticization from that associated with the whitening, or 
blushing, phenomenon.  For the PMA shown in Figure 1 as an example, we calculate that for the 
100 minute sample all of the water is “bound” and responsible for lowering the Tg from 19 to 9 
C.  For the 230 minute sample, most of the water in the polymer (4.8%) is bound, but the film 
has just started to whiten.  Obviously the sample at 20 hours has whitened dramatically and most 
of the water in the film (10.6%) is free water.  Thus we conclude that the DSC can be a simple 
and accurate instrument with which to study the phenomenon of water whitening of polymer 
films, whether they are water borne, solvent borne and applied in the melt form. 
 

 
Figure 1.  DSC results for PMA films in contact with water 
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Dr. Anastasıa Yu. Menshıkova, 
Ph. D., Dr. Sci.,  
leading scientist at the Institute of Macromolecular Compounds  
of  Russian Academy of  Sciences,  
Bolshoi pr. 31, St. Petersburg, 199004 Russia 
 
Recently published papers 
 
Mitrokhin, V. P.; Ivanov, A. A.; Men’shikova, A. Yu.; Yakimanskii, A. V.; Alfimov M. 
V.; Zheltikov, A. M.   
Highly refractive three-dimensional photonic crystals for optical sensing systems   
Nanotechnologies in Russia, 2010, 5(7–8), 538–542.  
 
Abstract 

We investigate optical properties of three-dimensional photonic-crystal systems 
consisting of spherical nanoparticles of styrene copolymer with methacrylic acid closely 
packed into a face-centered cubic lattice. The effective refractive index of such 
structures is shown to be much higher than effective refractive indices typical of 
synthetic-opal-type photonic crystals. Highly refractive photonic-crystal systems 
combined with diffuse light scattering components radically improve the sensitivity of 
optical sensing elements within a broad frequency range. 
 
 
Moskalenko, Yu.; Shevchenko, N.; Mokeev, M.; Men'shikova, A.; Yakimanskii, A.; 
Gribanov, A.  
Solid-state 13C NMR spectroscopic examination of lower alcohol vapor sorption 
by cross-linked poly(methyl methacrylate) particles  
Russian J Appl Chem, 2010 83(3), 400-405  
 

Abstract 

The sensitivity and selectivity of methyl methacrylate-ethylene glycol dimethacrylate 
copolymers with respect to lower alcohol (methanol, ethanol, and propanol-2) vapors 
were examined by solid-state 13C NMR spectroscopy. A comparative analysis was 
carried out for the capabilities of various spectral techniques for studying sorption 
processes in cross-linked polymer particles. 
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Stan Slomkowski 

Department of Engineering of Polymer Materials 
Center of Molecular and Macromolecular Studies, Lodz, Poland 

 
 

Papers submitted or in press 
 
 
Preparation and optical properties of novel bioactive, photonic crystals obtained from core-

shell poly(styrene/α-tert-butoxy-ω-vinylbenzyl-polyglycidol) microspheres 
 
Monika Dybkowska1, Nebewia Griffete2, Claire Mangeney2, Teresa Basinska1, Mohamed M. 

Chehimi2, Stanislaw Slomkowski2 
 
Center of Molecular and Macromolecular Studies, Polish Academy of Sciences, 
Sienkiewicza 112, 90-363 Lodz, Poland 
2Interfaces, Traitements, Organisation & Dynamique des Systèmes (ITODYS), Université 
Paris Diderot-CNRS (UMR 7086), 15 rue Jean de Baïf, 75013 Paris, France 
 
 
Abstract 
 
Optical properties of polymer microspheres with polystyrene cores and polyglycidol enriched 
shells (P(S/PGL)), in the 225-819 nm size range, were studied before and after immobilization of 
ovalbumin. The P(S/PGL) particles were synthesized by emulsifier free emulsion 
copolymerization of styrene and polyglycidol macromonomer (poly(styrene/α-tertbutoxy-ω-
vinylbenzyl-polyglycidol)) initiated with potassium persulfate. Particles with various diameters 
and polyglycidol fractions in interfacial regions (from 24.5 to 42.3 mol%) were obtained, 
depending on the initial concentration of macromonomer in the polymerization mixture. 
Colloidal crystals from the abovementioned particles were obtained by deposition of 
particles suspensions in water on the glass slides and subsequent water evaporation. All particles 
were found to be suitable for formation of colloidal crystals with fcc type arrangement. The first 
maximum in the Bragg scattering spectrum of colloidal crystals from P(S/PGL) particles did 
vary from 548 nm (for particles with Dn = 225 nm) to 648 nm (for particles with Dn = 271 nm). 
It has been found that properties of colloidal crystals from P(S/PGL) microspheres strongly 
depend on modification of their interfacial layer. In the case of colloidal crystal from the primary 
P(S/PGL) particles (Dn = 271 nm) the Bragg scattering maximum was at 570 nm, whereas for 
crystals from the same particles modified by covalent attachment of ovalbumin the maximum 
Bragg signal was at 560 nm. It is concluded that PGL-based colloidal particles combine 
interesting optical and bioactive properties potentially useful for the development of new optical 
biosensors. 
 
Submitted to Colloids and Surfaces B-Biointerfaces 
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Recently published papers 

 
1. Stanislaw Slomkowski 

Polymer nano- and microparticle based systems for medical diagnostics 
Macromolecular Symposia, 288,121-129 (2010) 
 

2. Nebewia Griffete, Monika Dybkowska, Bartosz Glebocki, Teresa Basinska, Carole 
Connan, Agnès Maître, Mohamed M. Chehimi, Stanislaw Slomkowski, Claire Mangeney 
Thermoresponsive colloidal crystals built from coreshell poly(styrene/α-tert-butoxy-ω-
vinylbenzylpolyglycidol)microspheres 
Langmuir, 26, 11550-11557 (2010) 
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Contribution from Prof. Pauline Pei Li, E-mail: bcpeili@polyu.edu.hk 
 

 

Department of Applied Biology and Chemical Technology 
The Hong Kong Polytechnic University, Hong Kong 

 

Recent Publications 

1. Pei Li and Man Fai Leung, A monograph entitled “Smart Microgel Particles with Tunable 
Responses: Synthesis, Properties and Application of Well-Defined Core–Shell Microgels” 
Based on a Ph.D. thesis published by VDM Verlag, Germany (http://www.vdm-
publishing.com, ISBN-10: 3639002970), 2009  

Abstract: Colloidal microgels that are able to alter their 
volume and properties in response to environmental stimuli are 
attractive materials for various applications. However, 
current methods to prepare microgels that possess both pH- and 
temperature-sensitive properties still suffer from two major 
drawbacks: 1) Limit to the use of pH-sensitive vinylic 
monomer. Thus, many pH-sensitive polymers like bio- and 
synthetic polymers cannot be used. 2) Phase transition 
temperature of the polymer is influenced by protonation 
degree of the pH-sensitive polymer. In this book, a novel 
method to prepare smart microgels that consist of well-
defined temperature-sensitive cores with pH-sensitive shells is 
described in details. The microgels are synthesized directly from 
aqueous graft copolymerization of N-isopropylacrylamide or N-vinylcaprolactam with a 
crosslinker, from water-soluble polymer of poly(ethylenimine) or chitosan. The well-defined 
core–shell nanostructure exhibits tunable responses to pH, temperature and electrolyte changes. 
Thus, this new type of smart materials should be extremely useful in drug delivery, biosensing, 
separation technology, etc. 

 

2. Cheng Hao Lee, Kin Man Ho, Frank W. Harris, Stephen Z. D. Cheng and Pei Li “Formation 
of Nanostructured Materials using Inexpensive Hollow Particles of Amphiphilic Graft 
Copolymers as Building Blocks: 1. Insight into the Mechanism of Nanotube Formation”. 
Soft Matter 2009, 5, 4914. 

 
Abstract: The aim of this research is to elucidate the mechanism for the formation of nanotubes 
from hollow particles of amphiphilic graft copolymers, such as poly(ethyleneimine)-graft-
poly(methyl methacrylate) (PEI-g-PMMA), under non-equilibrium conditions. The study was 
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performed at either 15 or 17 °C with fluid shear in a mixture of dichloromethane (DCM)–water 
using the amphiphilic hollow particle as a building block. Effects of stirring rate and DCM to 
water ratio on the hollow particle assembly were systematically investigated. Surface properties 
and morphology of the hollow particles and the resulting assemblies in both DCM and water 
were characterized by X-ray photoelectron spectroscopy, scanning electron microscopy, 
transmission electron microscopy and atomic force microscopy. Results from these studies 
suggest four key features of this assembly process: (1) morphology of the amphiphilic hollow 
particle can be inverted in organic solvent and water. (2) The assembly process can only occur 
with appropriate fluid shear and DCM : water ratio. (3) The hollow particles can undergo 
deformation to ellipsoidal shapes with stirring rate at 350 rpm in an appropriate DCM : water 
(e.g. 3:7 v/v) mixture. (4) The elongated hollow particles then assemble to form linear aggregates 
via tip-to-tip connection, followed by coalescence and fusion to generate nanotubes with 
diameters less than 150 nm. The lengths of the nanotubes can be up to micron-scale, and they 
can be easily aligned via a simple dip-coating method. This simple and inexpensive assembly 
process using amphiphilic hollow particles as a building block is dramatically different from the 
well-known self-assembly of block copolymers into different nanostructures under equilibrium 
conditions. 

 

 

 

3. Xian-Hua Zhang, Kin Man Ho, Ai-Hua Wu, Kin Hung Wong, Pei Li, “Hydrothermal 
Microemulsion Synthesis of Oxidatively Stable Cobalt Nanocrystals Encapsulated in 
Surfactant/Polymer Complex Shells” Langmuir 2010, 26(8), 6009. 

Abstract: Air-stable magnetic cobalt nanocrystals have been conveniently prepared via a reverse 
micellar synthesis, followed by a hydrothermal treatment. The synthesis was carried out by first 
mixing an aqueous solution containing cobalt chloride and poly(sodium 4-styrenesulfonate) 
(PSS) with an organic mixture containing cetyltrimethylammonium bromide (CTAB) to form 
reverse micelles, followed by reducing cobalt ions with sodium borohydride. The resultant 
nanoparticles were then undergone a hydrothermal treatment at 165 C for 8 h to generate well-
dispersed CTAB/PSS-encapsulated cobalt nanocrystals with an average diameter of 3.5  0.5 
nm. The nanoparticles were highly crystalline with a hexagonal close-packed crystal phase. The 
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presence of CTAB/PSS complex coatings was identified by FT-IR and UV-Vis spectroscopes as 
well as thermogravimetry analyses. The nanocrystals exhibited superparamagnetic property at 
room temperature with a saturation magnetization (Ms) of 95 emu/g. The magnetization could be 
largely preserved after storage at room temperature for 4 months as the Ms value only slightly 
decreased to 88 emu/g (measured at 300 K). Thus, the polymer encapsulation could not only 
improve thermal stability of the micelles for the growth and nucleation of Co atoms but also 
protect the resulting cobalt nanocrystals from oxidation through forming an oxygen impermeable 
sheath. 

 

 

 

4. Kin Man Ho, Wei Ying Li, Chun Him Wong and Pei Li, A review article entitled 
“Amphiphilic Polymeric Particles with Core–Shell Nanostructures: Emulsion-Based 
Syntheses and Potential Applications” Colloid & Polymer Science 2010, DOI: 
10.1007/s00396-010-2276-9. 

 
Abstract: The design and synthesis of amphiphilic nano- to micro-sized polymeric particles with 
core–shell nanostructures have attracted more and more attention because of their wide 
applicability in modern material science and their technological importance in the areas of 
colloid and interface science. Many synthetic strategies have been developed for the preparation 
of amphiphilic core–shell particles that consist of hydrophobic polymer cores and hydrophilic 
polymeric shells. In this review, we focus on emulsion-based approaches and properties of 
particles produced. These methods are: (1) grafting to functionalized particle that produces a 
corona-like particle, (2) grafting from reactive seed particle that produces a brush-like particle, 
(3) copolymerization of reactive macro-monomer with hydrophobic monomer that produces a 
corona-like particle, (4) emulsion polymerization in the presence of block or comb-like 
copolymer containing controlled free-radical moiety that produces a multi-layered particle, and 
(5) redox-initiated graft polymerization of vinyl monomer from a water-soluble polymer 
containing amino groups that produces a hairy-like particle. Potential applications of some of 
these particles in drug and gene deliveries, enzyme immobilization, colloidal nanocatalyst, 
chemical sensing, smart coating, and thermal laser imaging will be discussed. 
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5. Kin Man Ho, Wei Ying Li, Cheng Hao Lee, Chun Ho Yam, Robert G. Gilbert, Pei Li, 
“Mechanistic study of the formation of amphiphilic core–shell particles by grafting methyl 
methacrylate from polyethylenimine through emulsion polymerization” Polymer 2010, 51, 
3512. 

 
Abstract: The mechanism for the formation of amphiphilic core–shell particles in water is 
elucidated via a kinetic study of semi-batch polymerization of methyl methacrylate (MMA) 
grafted from polyethylenimine (PEI) initiated with tert-butyl hydroperoxide in an emulsion 
polymerization. The monomer conversion, the polymerization kinetics, the particle size, the 
particle number density, the poly(methyl methacrylate) (PMMA) core diameter, the percentage 
of unbound PEI, and the grafting efficiency of PMMA were determined at various times during 
the polymerization. The particle number density and the percentage of unbound PEI were almost 
independent of the controllable variables. The particle sizes and the core diameters increased 
with each consecutive batch of monomer addition, while the grafting efficiency of PMMA 
decreased. These data supported the hypothesis that the PEI-g-PMMA graft copolymers were 
formed early in the polymerization and later self-assembled to a new phase, micellar 
microdomains. These microdomains act as loci for subsequent MMA polymerization as the 
monomer is fed into the reaction, without subsequent formation of new particles. The size of the 
resulting highly uniform coreeshell particles (99-147 nm) can be controlled by choosing the 
amount of monomer charged. Thus, this polymerization method is viable for a large scale 
production of core–shell particles with high solids content. 
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Contribution from J.C. Pinto 
 
Unpublished papers 
 
Evaluation of Water in Crude Oil Emulsion Stability Using Critical Electrical Field: Effect 
of Emulsion Preparation Procedure and Crude Oil Properties 
 
Raquel C. C. Coutinho, José Carlos Pinto, Marcio Nele, Andreas Hannisdal, Johan Sjöblom 

 
Critical electrical field has been used as a tool to probe water in crude emulsion stability in the 
presence of electrical fields in previous studies. Given the increasing importance of this 
technique for characterization of emulsion stability, this study investigates the factors that 
control the reproducibility of the electrical field measurement and the effect of emulsion 
preparation variables on critical electrical field. It was observed that the emulsion preparation 
procedure has a strong effect on the measured critical values due to droplet size effects. 
Furthermore, the effect of crude oil properties on the critical electrical field was investigated 
using emulsions from different oils but with the same average droplet diameter. It was found that 
the electrical field variations were controlled by the crude oil viscosity. 
 
Real-Time Monitoring and Parameter Estimation of the Emulsion Polymerization of 
Carboxylated Styrene/Butadiene Latexes 
 
Matheus Soares, Fabricio Machado, Alessandro Guimarães, Marcelo M. Amaral, José Carlos 
Pinto 
 
This work presents a first-principles mathematical model for semibatch carboxylated 
styrene/butadiene (XSBR) emulsion polymerizations, intended for the online and real-time data 
reconciliation and monitoring of polymerization reactors. The proposed procedure assumes that 
some parameters must be estimated in real time, for accommodation of the unavoidable 
fluctuation of operation conditions, as observed at plant site. A direct search complex algorithm 
was employed for estimation of model parameters based on available pressure, temperature and 
feed flow rate profiles, allowing for prediction of important properties of XSBR latexes in real-
time, such as the monomer conversion, the solids content and the copolymer composition. The 
proposed model and monitoring strategy were validated with actual data obtained in a pilot plant 
reactor and in a full-scale industrial process. 
 
Data Reconciliation and Control in Styrene-Butadiene Emulsion Polymerizations 
 
Paula Naomi Souza, Matheus Soares, Marcelo M. Amaral, Enrique Luis Lima, José Carlos Pinto 
 
A nonlinear model-based predictive control (NLMPC) method was developed using a First 
Principles model of an emulsion copolymerization of carboxylated styrene butadiene rubber 
(XSBR). Copolymer composition, conversion and average molecular weights of the copolymer 
were chosen as the controlled variables due to their influence on the final product properties and 
quality. These properties, however, are rarely measured in-line due to the operational difficulties 
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associated with their measurement. For this reason a soft-sensor using reaction calorimetry 
techniques was developed and used to infer reaction conditions, rates, species concentrations and 
polymer properties in a industrial scale emulsion polymerization reactor. 
 
 
Work in progress 
 
Barbara Lorca, PhD Thesis, Analysis of kinetic and physical effects during the preparation of 
nanocapsules and nanospheres that contain sunscreens. 
 
Caio Melo, PhD Thesis, Modeling and control of miniemulsion polymerization reactors. 
 
Laís Fonseca, PhD Thesis, Nanoencapsulation of praziquantel for development of alternative 
treatments of esquistosomosis. 
 
Marina Besteti, PhD Thesis, Preparation of core-shell polymer particles for use as supports of 
enzymatic catalysts. 
 
 
Recently published papers 
 
Magnetic Field Sensor Based on a Maghemite / Polyaniline Hybrid Material, F.G. Souza Jr., J.A. 
Marins, J.C. Pinto, G.E. Oliveira, C.M. Rodrigues and L.M.T.R. Lima, J. Mat. Sci., 45, 18, 5012-
5021, 2010. 
 
A Magnetic Biocomposite for Cleaning of Oil Spills on Water, J.A. Marins, C.H.M. Rodrigues, 
J.C. Pinto and F.G. Souza Jr, Macromol. Mat. Eng., 295, 10, 942-948, 2010. 
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