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Conference announcements/ Future Meetings: 
 

 
*April 26-29, 2009    : 2nd International Symposium on Advanced Particles  

    Yokohama, Japan 
    Keio University                                Contact Dr. Haruma Kawaguchi      
    Yokohama, Japan  
    Tel.: +81 45 566 1563 
    E-mail     : haruma@applc.keio.ac.jp 
    Webpage: http://polymer.applc.keio.ac.jp 
 

*July 6-11, 2009    : International Polymer Colloids Group Conference 
    Il Ciocco, Luca, Italy      Contact Prof. W.D. Hergeth/  

       E-mail      :  wolf-dieter.hergeth@wacker.com          Prof. A.M. van Herk 
       Webpage :  http://www.ipcg.info 
 
*August 23-27, 2009    : 8th World Congress of Chemical Engineering 2009  
       Theme: ‘ Challenges for a Changing World’  

    Montréal, Quebec, Canada                  Contact Prof. J.R. Leiza 
    E-mail     : jrleiza@ehu.es 
    Webpage: http://www.wcce8.org/prog_tech_symposia_poleng.html 
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Dr. F. D’ Agosto                                 NEW MEMBER!
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 

Dr. M. do Amaral                                      
Manager IQT  
Rua Irmaos Albernaz 300 
Apto 1072 
Taubate, Sao Paulo 
12030-050  BRAZIL 
Fax: +55-12-36 344 545 
marcelo.amaral@iqt.com.br 

Dr. T.R. Aslamazova 
Russian Academy of Science 
Leninsky Prospect 31 
117915  Moscow 
RUSSIA 
Fax: +7 095 952 53 08 
sovet1@phyche.ac.ru 
 

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                      

 Dr. K. Avramidis 
The Dow Chemical Company 
Ucar Emulsion Systems 
410 Gregson Drive 
Carcy NC 27511     USA 
Fax: +1-919-469-6797 
avramiks@dow.com 

Dr. J. Barton 
Polymer Inst, Slovak Acad. of Sciences 
Dubravska Cesta 
842 36 Bratislava 
SLOVAK REPUBLIC 
Fax: +421 7 5477 5923 
upolbart@savba.sk 

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 

Dr. D.R. Bassett                            (RETIRED MEMBER) 
Dow 
bassettdaver@aol.com 

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 

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 

Dr. F. Candau                                                  RETIRED  
(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 
Signapore 629018 
SIGNAPORE 
Fax: 
peterchan@pcts.com.sg 

Dr. B. Charleux 
Laboratoire de Chimie Macromoleculaire 
Universite Pierre et Marie Curie 
Tour 44, Couloir 44-54, ler  Etage, 4 place Jussieu, 
F-75252 Paris Cedex 05 
FRANCE 
Fax: +33 (1) 44 27 70 89 
charleux@ccr.jussieu.fr 

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 
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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 

Dr. Abdel hamid Elaissari                    
Claude Bernard University of Lyon-1 
LAGEP Laboratory, Bât. CPE-308G 
43 Boulevard du 11 novembere 1918 
69622 Villeurbanne Cedex, FRANCE 
Tel: +33-4 72 431 841/ +33 6 87 355 396 
Fax: +33-4 72 431 682  
Elaissari@lagep.univ-lyon1.fr 
 

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

Dr. S. van Es                                          
Dispoltec BV 
 
THE NETHERLANDS 
Fax: 
stevenvanes@dispoltec.com  

R. Esser                                                        
Cytec Surface Specialties 
Anderlechtstraat 33 
Drogenbos 
B1620  BELGIUM 
Fax: +32-2-378 3944 
richard.esser@cytec.com 

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                                   NEW MEMBER! 
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 
Website: www.sc.ehu.es/polymat 
Jacqueline.forcada@ehu.ex 

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 

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                                         NEW ADDRESS
 
 
 
 
 
apg206@lehigh.edu 

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 

Prof.Dr. R.G. Gilbert                            
University of Queensland 
Hartley Teakle Building, Room S434 
Brisbane  
Queensland 4072 AUSTRALIA  
Fax:  
b.gilbert@uq.edu.au 

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

Dr. Brian Hawkett                               NEW MEMBER! 
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 

Prof.Dr. A.M. van Herk 
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.m.v.herk@tue.nl 

Dr. C. Ho 
5 Jalan SS4/8 
47301 Petaling Jaya 
Selangor, 
MALAYSIA 
Fax: +60-3-787-6625 
cchoho2001@yahoo.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 

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

Dr. S. Jayasuriya 
S.C. Johnson Polymer 
831- 16th Street,  PO Box 902 
Sturtevant, WI.  53177-0902   USA 
Fax: +1-262-631-4529 
Sunil.Jayasuriya@JWP.Com 

Dr. J.G.H. Joosten 
DSM Research, PAC 
PO Box MD Geleen 
THE NETHERLANDS 
Fax: +31 46 4461-200 
jacques.joosten@DSM.com 

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                       

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 

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

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. 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 

Dr. G. Koper                         
Laboratory of Physical Chemistry 
Delft University of Technology 
Julianalaan 136, 2628 BL Delft 
THE NETHERLANDS 
Fax: +31 71 527 4397/4537 
g.j.m.koper@tudelft.nl 
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Dr. Ed. Kostansek 
Rohm and Haas Co. 
Research Labs 
727 Norristown Rd. 
P.O. Box 904 
Spring House, PA  19477-0904   
USA 
Fax: +1-215-619-1629 
ekostansek@rohmhaas.com       

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                    NEW MEMBER 
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 
Website: www.iam.icgm.fr   /    www.icgm.fr 
Patrick.Lacroix-Desmazes@enscm.fr 

Dr.  D. I. Lee                                           
Western Michigan University          
Department of Paper Engineering    
A-217 Parkview Campus                 
Kalamazoo  MI 49008                     
USA                                                 
Fax: +1-269-276-3501                     
doiklee@aol.com 

Prof. J.Leiza                                       NEW MEMBER 
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 
Website: www.sc.ehu.es/polymat 
jrleiza@ehu.es 

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 

Dr. J. Lyklema 
Depart of Physical & Colloid Chemistry 
Wageningen Agricultural University 
PO Box 8038 
6700 EK Wageningen.  THE NETHERLANDS 
Fax: +31 317 483-777 
Hans.Lyklema@wur.nl 

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 

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 
99 University Avenue 
Kingston, Ontario K7L 3N6 
CANADA 
Fax: +1 613 533-6637 
mckenna@chee.queensu.ca 

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         

 Prof. M. Okubo  
Kobe University  
Dept. of Chemical Science & Technology 
Rokko, Nada Hyogo 
Kobe  657-8501  JAPAN 
Fax: +81 78 803-6161 
okubo@cx.kobe-u.ac.jp  
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Dr. T. Okubo 
Institute for Colloidal Organization,  
Hatoyama 3-1-112  Uji, Kyoto  611-0012    
JAPAN 
Fax: +81-774-32-8270 
okuboico@mv.0038.net 
AND Visiting Professor 
Yamagata University, Japan   
okubotsu@ybb.ne.jp 

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 

Prof. Dr. C. Pichot 
Ecole Normale Superieure de Lyon 
CNRS-bioMerieux 
46, allée d’Italie 
69364 Lyon Cédex 07. FRANCE 
Fax: +33 4 7272-8533 
christian.pichot@ens-bma.cnrs.fr 

Dr. I. Piirma                             
The University of Akron 
Dept. of Polymer Science 
Akron  OH  44325-3909 
USA 
Fax: +1 303 972-5290 
irjapiirma@cs.com  / irjapiirma@sbcglobal.net           

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

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 

Dr. S. Rimmer 
Department of Chemistry  
University of Sheffield 
Sheffield S3 7HF 
UNITED KINGDOM 
Fax: +44 114 273 8673  
s.rimmer@sheffield.ac.uk 

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

Dr. C. Schellenberg                                
Ciba Specialty Chemicals Inc. 
K-147.2.58 
4002 Basel 
SWITZERLAND 
Fax: +41 61 63 62730 
carsten.schellenberg@cibasc.com 

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 
fjschork@umd.edu 

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 

Prof. J. Snuparek 
Department of Polymeric Materials 
University of Pardubice 
532 10 Pardubice 
CZECH REPUBLIC 
Fax: +420-46-603-7068 
Jaromir.Snuparek@upce.cz 

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 
Fax: +1 603 862-4892 
don.sundberg@unh.edu              
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 Dr. K. Takamura 
BASF Corporation 
Industrial Products 
11501 Steel Creek Road 
Charlotte  NC  28273-3730     USA 
Fax: +1 704 587-8294 
koichi.takamura@basf.com 

Dr. K. Tauer 
Max Planck Institut fuer Kolloid 
und Grenzflaechenforschung 
14424 Potsdam 
GERMANY 
Fax: +49 331 567 9512 
klaus.tauer@mpikg-golm.mpg.de 

Dr. J.W. Taylor 
Johnson Polymer 
PO Box 902, MS 760 
Sturtevant,  WI  53177-0902 
USA 
Fax: +1 262 631-4054 
james.taylor@jwp.com 

Dr. T.G.M. van de Ven 
McGill University, Dept.Chemistry 
Pulp & Paper Research Centre 
3420 University Street 
Montreal  PQ H3A 2A7 
CANADA 
Fax: +1 514 398-6256/ 8254 
theo.vandeven@mcgill.ca           

 Dr. A. Vrij 
Rijksuniversiteit te Utrecht 
van't Hoff Laboratorim 
Padualaan 8 
3584 CH Utrecht 
NETHERLANDS 
Fax: +31 30 533-870 
a.vrij@chem.uu.nl 

Dr. N. Wagner 
Center for Molecular and Engineering Thermodynamics 
University of Delaware 
Newark, DE 19716 
USA 
Fax: +1 302 831-1048 
wagner@che.udel.edu 

Dr. J. Waters                       
Oak House 
1 Lumley Close 
Kenton, Exeter 
UNITED KINGDOM    EX6  8HT 
Fax:  
waters.julian@tiscali.co.uk 

Dr. N.S.J.Williams 
ICI Paints 
R&D Services Department 
Wexham Road 
Slough, Berkshire 
SL2 5DS  UNITED KINGDOM 
Fax: +44-1753-539-855 
neal_williams@ici.com 

Dr. M. Winnik 
University of Toronto  
Dept of Chemistry 
80 St. George Street 
Toronto, ON M5S 3H6 
CANADA 
Fax: +1 416 978-0541 
mwinnik@chem.utoronto.ca 

Dr. H. Zecha 
Air Procucts Polymers 
Technology, R&D 
Johannes Hess Strasse 24 
Burghausen, D-084489 
GERMANY 
Fax: +49 8677 83 1889 
zechah@airproducts.com           

 Prof.dr. P.B. Zetterlund                      NEW MEMBER! 
Kobe University 
Dept. of Chemical Science and Engineering 
Graduate School of Engineering 
Nada-ku, Rokkodai-cho 1-1, 
Kobe 657-8501, JAPAN 
Tel: +81-(0)78-803 6443 
Fax: +81-(0)78-803 6161 
pbzttlnd@cx6.scitec.kobe-u.ac.jp 

Dr. C.F. Zukoski 
Dept of Chemical Engineering 
107 Roger Adams Lab, Box C-3 
1209 W. California Street 
Urbana, IL  61801 
USA 
Fax: +1 217 244-8068 
czukoski@uiuc.edu 
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Contribution: T.R. Aslamazova   
E-mail: sovet1@phyche.ac.ru 
 
 
THE STABILITY OF EMULSIFIER-FREE LATEXES CONTAINING THE FUNCTIONAL 

GROUPS 
Institute of physical chemistry of Russian Academy of Sciences 

Russia, Moscow 119991, Leninskii prospect, 31  
 Fax 955 46 56 

 
 The stability of emulsifier-free latexes (EFL) containing functional groups (carboxy-, hydroxyl-, 
epoxy) has been studied  with purpose of obtaining films and coatings on their base with improved properties. 
The effect of functional comonomer (FC):  (meth)acrylic acids, (di)methacrylate ethylene glycols, glycidyl 
methacrylate -  on the stability is established: its increase – in case of hydrophilic FC and decrease – in case of 
hydrophobic FC. It indicates at the necessity of using smaller concentration of the latter for obtaining stable 
latexes. The properties of films and coatings based on these systems characterized by low FC concentration  are 
investigated. The possibility of significant FC effect  on water resistance, mechanical and adhesion  properties 
is shown even at their low concentration. 
 The stability of EFL  containing AA (MAA), MEG (DMEG) and GMA  was studied in view of the 
DLVO stability theory by taking into account electrostatic and structural factors [V.Elisseva, T. Aslamazova, 
Y.Rabinovich, T.Movchan. Kolloid.Zh. (1991)V.53, N1, P.21]. The theoretical stability was compared with the 
experimental data on coagulum concentrations.  
 The structural factor corresponds to hydrophilic-hydrophobic properties of polymeric surface. FC  can 
be arranged to water solubility GMA‹ DMEG ‹MEG ‹MAA ‹AA. 
 It should be mentioned that the functional FC groups  also detect the type of crosslinking polymer 
structure: hydro bonds (AA, MAA, MEG), chemical bonds during polymerization (DMEG, GMA) and thermo 
treatment of films and coatings (GMA). 
 In Figures you can see the dependence of electrostatic (Vel ) and structural factors forces (VS)  
correlated with coefficient of structural  forces (K is calculated based on experimental data)  upon FC 
hydrophobicity (the points correspond to water solubility GMA‹ DMEG ‹MEG ‹MAA ‹AA) as well as the 
comparison with the experimental coagulum concentration (mc /mo). 

 
 As seen,  at first,  the theoretical stability of the functionalized latexes correlates to  
experimental data on coagulum concentration; secondly the electrostatic stability  increases and 
structural factor decreases with hydrophilicity of FC; thirdly  the total energy of particles interaction 
increases with increasing in electrostatic factor of particles repulsion and decreasing in particles 
attraction; and  finally  the formulating stable film-forming emulsifier-free latexes containing  the 
functional groups should be occurred with taking into account hydrophobic-hydrophilic property of 
functional comonomer used. 
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Contribution: J.M. Asua   
E-mail: jmasua@sq.ehu.es         
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Contribution: S. Bon 
E-mail: S.Bon@warwick.ac.uk 
 
 
 
 
 
 

Bon Polymer Colloids Group 
 

Associate Professor dr.ir. Stefan A. F. Bon: Department of Chemistry, University of Warwick, Coventry, CV4 

7AL UK. E-mail: S.Bon@warwick.ac.uk, Phone: +44 24 7657 4009, Fax: +44 24 7652 4112 

 

More info on : www.stefanbon.eu 
 

SUPRACOLLOIDAL POLYMER CHEMISTRY“We synthesize a variety of polymeric molecules 

and particles and investigate their use as building blocks for the design of more complex colloidal 

structures  

 

Upcoming Papers (submitted and under review): 

• Conducting Nanocomposite Polymer Foams from Ice-Crystal Templated Assembly of Mixtures of Colloids 
Catheline A. L. Colard, Richard A. Cave, Nadia Grossiord, James A. Covington, and Stefan A. F. Bon, 
Adv.Mater., 2008  

• An “Inside-Out” Microfluidic Approach to Producing Monodisperse Emulsion Droplets Stabilized by Solid 
Particles, Zhihong Nie, Jai Il Park, Wei Li, Stefan A. F. Bon, Eugenia Kumacheva, J.Am.Chem.Soc, 2008  

• Multi-layered Nanocomposite Polymer Colloids using Emulsion Polymerization Stabilized by Solid 
Particles Patrick J. Colver, Catheline A. L. Colard, and Stefan A. F. Bon, J.Am.Chem.Soc, 2008 

• How naoparticles interact with liquid-liquid interfaces, David L. Cheung and Stefan A. F. Bon, 
Phys.Rev.Lett, 2008.  

 

Vacancies: PhD Studentships available to start January 2009 and summer 2009 

 

Conferences: Chair of the Polymer Colloids Symposium at the Macrogroup UK/IUPAC World 

Polymer Congress, Glasgow 2010.  
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Contribution: E. Bourgeat-Lami 
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Contribution: Prof. B. Charleux 
E-mail: charleux@ccr.jussieu.fr 
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Contribution: Dr. M. Cunningham 
E-mail: Michael.Cunningham@chee.queensu.ca 
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The University of the Basque Country/EHU 
 
 
Unpublished papers: 
 
 
Evidences of a Hydrolysis Process in the Synthesis of N-
vinylcaprolactam-based Microgels 
Ainara Imaz, Jose I. Miranda, Jose Ramos, and Jacqueline Forcada 
 
ABSTRACT: The hydrolysis process suffered by vinylcaprolactam (VCL) monomer during polymerization 
and the way of avoiding it is a matter of considerable interest when the final material is used in biomedical 
applications. In this work, in order to study the hydrolysis process in the synthesis of VCL-based microgels, 
VCL was polymerized by emulsion polymerization in batch and semi-batch reactors by using N,N´-
methylenebisacrylamide (BA) as cross-linker and potassium persulfate (KPS) as initiator. Moreover, the partial 
conversion evolutions of VCL and BA were analyzed by 1H NMR. The colloidal characterization was carried 
out by measuring the final average diameters as a function of temperature. The results showed that there were 
two competitive reactions (hydrolysis and propagation) in the polymerizations carried out in the absence of a 
buffer. However, VCL did not suffer hydrolysis by adding a buffer in the recipes. A new reliable method for 
the determination of the partial conversions was developed using the quantitative NMR method. The final 
cross-linked colloidal particles (microgel particles) obtained in the buffered reaction presented the conventional 
swelling de-swelling behavior corresponding to temperature sensitive microgels. 
 
 
Encapsulation of Silica Nanoparticles by Miniemulsion Polymerization  
Álvaro Costoyas, Jose Ramos, and Jacqueline Forcada 

ABSTRACT: Well-designed hybrid silica/polystyrene nanoparticles were prepared by miniemulsion 
polymerization using colloidal silica particles, styrene (St) as a monomer, 3-(trimehoxysilyl)propyl 
methacrylate (TPM) and oleic acid (OA) as surface modifiers, hexadecane (HD) as a hydrophobe, and 
potassium persulfate (KPS) as an initiator. In order to prepare core-shell hybrid nanoparticles having narrow 
particle size distributions (PSDs), the effect of adding TPM and/or OA, the size of silica nanoparticles, the ratio 
styrene/silica, the surfactant concentration, and the presence of ethanol in the reaction mixture were studied. A 
synergic effect was observed using OA together with TPM in the compatibilization step between the organic 
phase (monomer) and inorganic nanoparticles (silica). Mono- and multi-nuclear excentered core-shell hybrid 
nanoparticles were obtained and the process was optimized to prepare monodisperse hybrid particles with only 
one silica nucleus per nanocomposite particle. 
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Poly(N-vinylcaprolactam)-Based Temperature Sensitive Microgels as 
Biocompatible Devices for Biomedical Applications 
ABSTRACT: Three types of poly(N-vinylcaprolactam)-based temperature sensitive microgel particles were 
synthesized by emulsion polymerization. The uptake of a model drug (calcein) into the particles was analyzed 
in terms of the amount of calcein absorbed and equilibrium-swelling degree. Microgels are able to absorb any 
drug containing carboxylic groups. By incubating the microgels with primary neuronal cell cultures of 
embrionary rats, cell viability and biocompatibility tests were carried out. The results showed that cell death 
was microgel concentration and incubation period dependent. Microgels can be stored in dried state and re-
suspended in water when necessary without changing their swelling-de-swelling ability. 

 

Recently published papers: 
 
N-vinylcaprolactam -Based Microgels: Effect of the Concentration and Type of Cross-linker 
Ainara Imaz, and Jacqueline Forcada 
JOURNAL OF POLYMER SCIENCE, PART A: POLYM CHEM 46, 2766-2775 (2008) 
 
N-Vinylcaprolactam-Based Microgels: Synthesis and Characterization 
Ainara Imaz, and Jacqueline Forcada 
JOURNAL OF POLYMER SCIENCE, PART A: POLYM CHEM 46, 2510-2524 (2008) 
 
 Self-Stabilized Magnetic Polymeric Composite Nanoparticles by Emulsifier-Free Emulsion 
Polymerization 
Shulai Lu, Jose Ramos, and Jacqueline Forcada 
LANGMUIR 23 (26), 12893-12900 (2007) 
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Group Alex van Herk & Hans Heuts 
Research focus, philosophy and mission  
The main focus of the research is on the controlled synthesis of functional polymer particles and the pertaining 
mechanisms in their principal synthesis technique: emulsion polymerization.  Related activities are widespread 
in the department and the group of relevant researchers is referred to as the Emulsion Research Group (ERG). 
This group's focus lies on continuously enhancing its insight into (controlled) radical polymerization 
mechanisms and molecular properties so as to achieve an optimum control of macromolecular architectures and 
particle morphologies.  An optimal control of these polymer and particle properties is required for achieving 
specific materials, with a focus in the following two target areas: biomedical applications of functional 
nanoparticles and performance surface coatings (including antimicrobial coatings).  Our research philosophy is 
that a true design of macromolecular materials is only possible from a thorough understanding of the 
underlying reaction mechanisms and molecular properties, and therefore all research themes are supported by 
the extremely important molecular characterization and particle characterization expertise. Our mission is to 
generate and disseminate generic understanding and technology in the area of radical polymerization strategies 
towards functional polymer particles to the benefit of a sustainable society. 
 
The two research themes of the Emulsion Research Group 
Theme 1: (Controlled) radical polymerization 
Within this theme, two main research lines are explored, i.e. fundamental aspects of conventional and 
Controlled Radical Polymerization (CRP). CRP is performed both in solution and in emulsion. In order to be 
able to generate polymeric materials with added value, like e.g. responsive compartments for controlled drug 
release and self-healing of polymers, anti-microbial coatings, performance coatings with enhanced properties 
etc. etc., control of molar mass distribution and especially the architecture of the synthesized (block) 
copolymers is required.  
The current activities in the field of CRP are largely based on Reversible Addition-Fragmentation chain 
Transfer (RAFT)-mediated polymerization and Catalytic Chain Transfer Polymerization (CCT). Projects in this 
part of the research are generally aimed at the development of a specific polymer structure, e.g. telechelic 
polymers, block copolymers, macromonomers etc. Since CCT and RAFT-mediated polymerization in 
particular are not fully understood mechanistically, significant effort is put in the elucidation of mechanistic 
details. For practical reasons, these mechanistic studies are usually embedded in the synthetic projects. On the 
basis of an increased understanding of the polymerization mechanism, for which the available SEC, GPEC and 
MALDI-TOF MS characterization techniques are indispensable, the future goal within this theme is to design 
and synthesize increasingly advanced macromolecular architectures.  
As from 2006 Dr. Heuts actively started to set up this new research line in this theme and the first outcomes of 
this work are expected in one or two years. 
 
 Theme 2: Functional polymer colloids 
In the field of functional polymer colloids four research lines are covered. First of all the kinetics and 
mechanisms of the basic steps in emulsion polymerizations are studied, this includes the determination of the 
basic kinetic parameters in radical (co)polymerization (the general polymerization mechanism in emulsion 
polymerization). A second area is the use of alternative initiation methods like electron beam and ultrasound 
initiation, the third area is on-line monitoring and control of emulsion (co)polymerizations through for example 
on-line Raman spectroscopy and the largest area comprises ‘Control of internal morphology and particle size of 
(reactive) polymer latex particles and vesicles’. This area includes encapsulation of inorganic particles like 
titanium dioxide and clay platelets. Within this area Dr. Heuts is developing hairy functional particles 
(antimicrobial functionality). 
     Based on the knowledge of the relation between kinetic parameters and chemical composition distribution 
along with the molecular weight distribution, we want to control the internal morphology of the generated 
polymer particles, and therewith the physical properties of the end products.. The possibility to apply the 
environmentally friendly latex technology, one of the key expertise’s of the Emulsion Research Group, for 
developing added value products and materials, e.g. in the field of functional materials, is explored.   
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Recent publications: 
 

D.J. Voorn, W. Ming, J. Laven, J. Meuldijk, G. de With, A.M. van Herk, Plate-sphere hybrid dispersions: 
Heterocoagulation kinetics and DLVO evaluation, Colloids Surf. , A, 294(1-3), 236-246, (2007) 

S. Beuermann, M. Buback, P. Hesse, F.D. Kuchta, I. Lacik, A.M. van Herk, Critically evaluated rate 
coefficients for free-radical polymerization. Part 6: Propagation rate coefficient of methacrylic acid in 
aqueous solution, Pure Appl. Chem., 79(8), 1463-1469, (2007) 
 
N.M.B. Smeets, U.S. Meda, J.P.A. Heuts, J.T.F. Keurentjes, A.M. van Herk, J. Meuldijk, Molecular weight 
control in emulsion polymerization by catalytic chain transfer: A reaction engineering approach, Macromol. 
Symp., 259, 406-415, (2007) 
 
J.P.A. Heuts, G.T. Russell, G.B. Smith, A.M. van Herk, The importance of chain-length dependent kinetics in 
free-radical polymerization: A preliminary guide, Macromol. Symp., 248, 12-22, (2007) 

J.P.A. Heuts, G.T. Russell, G.B. Smith,Further effects of chain-length-dependent reactivities on radical 
polymerization kinetics, Aust. J. Chem., 60, 754 (2007). 
 
 
Book: 
 

Radical Polymerization: Kinetics and Mechanism, Eds M. Buback, A.M. van Herk. Wiley-VCH, Weinheim 
(Macromol. Symp.) 2007 
 
 
PhD projects: 
 

1. Process control in emulsion (co/ter)polymerization  
-  Combinatorial latex synthesis procedures and high-throughput  screening of polymeric materials. (Monique  
    Mballa Mballa, DPI) 
-   Propagation in the aqueous phase and entry in emulsion  
    copolymerization. (Pooja Daswani, BASF) 
 
2. Special particle morphologies  
-   Hybrid latices containing inorganic particles (Mark Berix, DOW) 
    (Syed Imran Ali, HEC) 
-  Control of latex morphology (including non-spherical latices and hollow particles) (Syed Imran Ali, HEC) 
    (Monique Mballa Mballa, DPI) 
 
3. Functionalized latex particles for coating applications  
-  Block copolymers as surfactants and as new material in latex paints. (Andoni San Martin, Spain) 
-   Incorporation of α-olefins and hydrophobic monomers in latex   
     particles for coatings applications (Roxana Albu, DPI) 
-   Antimicrobial latex particles (Hector Tello, Comex) 
 
4. CCT, coordination polymerization and CRP in emulsion  
-  Several mechanistic and technological aspects of CCT, coordination polymerization and CRP in emulsion.  
    Applications.  
   (Niels Smeets, SEP) (Timo Sciarone, DPI (Koning, Van Herk))  
 
5. Scaling-up of emulsion polymerization, Process intensification  
-    Process aspects of em.pol. More efficient methods of manufacture. 
     Continuous operations.  (Niels Smeets, SEP) 
 



       

 
   September 2008 

                                                                                                                        
6. Film formation  
-    Film formation (collaboration with Rolf van Benthem, TU/e)  
 
7. Coagulation phenomena, use of heterocoagulation, colloidosomes  
- Product innovation (colloidal stabilization mechanisms). 
  The use of heterocoagulation for encapsulation purposes, Marie-Claire Hermant (DPI), Evgeneiy Tkalya  
  (DPI) 
 
8. Reduction of residual monomer  
-  Approaches to reduce residual monomer. (Marijke Aerts, SEP) 
 
 
 
 
Recently submitted publication 
 
Abstract of recently submitted publication on modelling in emulsion polymerization,  
submitted to Makromol. Symp.: 
 
 Modeling of Emulsion polymerization, will it ever be possible ? 
 part two  
 Determination of basic kinetic data over the last 10 years 

 
 

A.M. van Herk,  
Department of Chemical Engineering 
Emulsion Research Group 
Eindhoven University of Technology 
P.O. Box 513, 5600 MB,Eindhoven, The Netherlands 
 
 
Abstract 
Modeling of Emulsion polymerization processes is based on the knowledge of fundamental kinetic and 
thermodynamic parameters. The most important kinetic parameters are propagation and termination rate 
coefficients. Ten years ago a paper has been published with the title “Modeling of Emulsion Polymerization, 
will it ever be possible?”. The paper expresses serious doubts whether the different kinetic parameters will ever 
be available for general industrial recipes containing several monomers. In this paper the developments in the 
last 10 years regarding pulsed initiation polymerization (PIP) and other techniques regarding the determination 
of especially the kinetic parameters will be discussed. 
Amongst the areas where progress can be seen is the understanding of acrylate systems and water soluble 
monomers. 
New techniques like MALDI-ToF MS and time resolved electron spin resonance have strongly contributed to 
the area. 
Also the puzzling effect of chain length dependent propagation is discussed. 
Finally an answer will be given to the title question. 
 
 



       

 
   September 2008 

                                                                                                                        
Contribution: Prof.dr. C. Ho 
E-mail: cchoho2001@yahoo.com         
 
 
The following paper was presented to the 4th International Rubber Glove Conference held in Kuala Lumpur, 
Malaysia, 3-4 September 2008 
 
"UNDERSTANDING COLLOIDAL PROPERTIES AND NANOTECHNOLOGY FOR GLOVE 
MANUFACTURING" 
 
C.C. Ho 
Institute Kimia Malaysia 
Kuala Lumpur  
 
ABSTRACT  
 
Rubber latexes whether natural or synthetic are colloidal dispersions. The particle size and size distribution, the 
nature of the interfacial layer surrounding the particles have a profound influence on the stability of the latex 
dispersion. In the case of natural rubber latex, the stability of high-ammonia latex concentrate is controlled by 
adsorbed long chain fatty soaps and residual proteins on the particle surface. An understanding of the 
interaction of the interface with the various additives and the dispersing medium, the subsequent changes in its 
chemical composition, structure and charge profile and the influence these have on the latex compound 
stability allow one to handle these materials better and thus enabling uninterrupted and consistent production 
at the plant.  The ability to assess the extent of crosslinking within the latex particles during maturation of the 
compounded latex and relate this to the coalescence of these particles with  respect to the morphology and 
strength of film formed allows one to better control the pre-vulcanization of the latex and hence the quality of 
the gloves made from them. The possible use of nanomaterials in latex compounding suitable for glove dipping 
was touched upon.  Some innovative measures intended for cleaner production, conservation of raw materials 
and safer products in glove making were also included. Where appropriate, a contrast between the properties 
of NR and synthetic latexes was given to reflect on their strength and weaknesses, with respect to the 
challenges and the emerging trend of the glove industry.   
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Group of Polymer Particles 
 

Institute of Macromolecular Chemistry 
Academy of Sciences of the Czech Republic 

Heyrovskeho Sq. 2 
162 06 Prague 6 
Czech Republic 

 
 
Submitted papers  
 
Poly(N,N-dimethylacrylamide)-coated maghemite nanoparticles for stem cell labeling. Babič M., Horák 
D., Jendelová P., Glogarová K., Herynek V., Trchová M., Likavčanová K., Hájek M., Syková E. Bioconjugate 
Chem., submitted.  
 
Abstract. Maghemite (γ-Fe2O3) nanoparticles were obtained by the coprecipitation of Fe(II) and Fe (III) salts 
with ammonium hydroxide followed by oxidation with sodium hypochlorite. Solution radical polymerization of 
N,N-dimethylacrylamide (DMAAm) in the presence of maghemite nanoparticles yielded poly(N,N-
dimethylacrylamide) (PDMAAm)-coated maghemite nanoparticles. The presence of PDMAAm on the 
maghemite particle surface was confirmed by elemental analysis and FT-IR ATR. Other methods of 
nanoparticle characterization involved scanning and transmission electron microscopy, atomic adsorption 
spectroscopy (AAS), and dynamic light scattering (DLS). The conversion of DMAAm during polymerization 
and the molecular weight of PDMAAm bound to maghemite were determined by using gas and size-exclusion 
chromatography, respectively. The effect of ionic 4,4'-azobis(4-cyanovaleric acid) (ACVA) initiator on 
nanoparticle morphology was elucidated. The nanoparticles exhibited long-term colloidal stability in water or 
physiological buffer. Rat and human bone marrow mesenchymal stem cells (MSCs) were labeled with 
uncoated and PDMAAm-coated maghemite nanoparticles and with Endorem® as a control. Uptake of the 
nanoparticles was evaluated by Prussian Blue staining, transmission electron microscopy, T2-MR relaxometry 
and iron content analysis. Significant differences in labeling efficiency were found for human and rat cells. 
PDMAAm-modified nanoparticles demonstrated a higher efficiency of intracellular uptake into human cells in 
comparison with dextran-modified (Endorem®) and unmodified nanoparticles. In gelatin, even a small number 
of labeled cells changed the contrast in MR images. PDMAAm-coated nanoparticles provided the highest T2 
relaxivity of all the investigated particles. In vivo MR imaging of PDMAAm-modified iron oxide-labeled 
rMSCs implanted in a rat brain confirmed their better resolution compared with Endorem®-labeled cells. 
 
Keywords: N,N-Dimethylacrylamide, nanoparticles, stem cells, cell labeling, MRI. 
 
 
Polarity and temperature-dependent properties of poly(N-isopropylacrylamide) and poly(N,N-
diethylacrylamide) hydrogels studied by liquid chromatography. Hradil J., Macková H., Horák D. 
Macromol. Symp., submitted.   
 
Abstract. Maghemite nanoparticles with various coatings were prepared by the coprecipitation method and 
characterized by transmission electron microscopy, dynamic light scattering and IR in terms of morphology, 
size, polydispersity and surface coating. The labeling efficiency and the viability of both rat and human 
mesenchymal stem cells labeled with Endorem®, poly(L-lysine) (PLL)-modified Endorem®, uncoated γ-Fe2O3, 
D-mannose-, PLL- or poly(N,N-dimethylacrylamide) (PDMAAm)-coated γ-Fe2O3 nanoparticles were 
compared. Coated γ-Fe2O3 nanoparticles labeled cells better than did Endorem®. High relaxation rates and in 
vitro magnetic resonance imaging of cells labeled with coated nanoparticles showed clearly visible contrast 
compared with unlabeled cells or cells labeled with Endorem®.  
 
Keywords: Magnetic, nanoparticles, maghemite, MRI, stem cells.  
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Recent publications  
 
Poly(L-lysine)-modified iron oxide nanoparticles for stem cell labeling. Babič M., Horák D., Trchová M., 
Jendelová P., Glogarová K., Lesný P., Herynek V., Hájek M., Syková E. Bioconjugate Chem. 19, 740–750 
(2008). 
 
Abstract. New surface-modified iron oxide nanoparticles were developed by precipitation of Fe(II) and Fe(III) 
salts with ammonium hydroxide and the oxidation of the resulting magnetite with sodium hypochlorite, 
followed by the addition of poly(L-lysine) (PLL) solution. PLL of several molecular weights ranging from 146 
(L-lysine) to 579,000, was tested as a coating to boost the intracellular uptake of the nanoparticles. The 
nanoparticles were characterized by TEM, dynamic light scattering, FTIR and ultrasonic spectrometry. TEM 
revealed that the particles were ca. 6 nm in diameter, while FTIR showed that their surface was well coated 
with PLL. The Interaction of PLL-modified iron oxide nanoparticles with DMEM culture medium was verified 
by UV-VIS spectroscopy. Rat bone marrow stromal cells (rMSCs) and human mesenchymal stem cells 
(hMSC) were labeled with PLL-modified iron oxide nanoparticles or with Endorem® (control). Optical 
microscopy and TEM confirmed the presence of PLL-modified iron oxide nanoparticles inside the cells. 
Cellular uptake was very high (more than 92%) for PLL-modified nanoparticles that were coated with PLL 
(molecular weight 388,100) at a concentration of 0.02 mg PLL per mL of colloid. The cellular uptake of PLL-
modified iron oxide was facilitated due to its interaction with the negatively charged cell surface and 
subsequent endosomolytic uptake. The relaxivity of rMSCs labeled with PLL-modified iron oxide and the 
amount of iron in the cells were determined. PLL-modified iron oxide-labeled rMSCs were imaged in vitro and 
in vivo after intracerebral grafting into the contralateral hemisphere of adult rat brain. The implanted cells were 
visible on magnetic resonance (MR) images as a hypointense area at the injection site and in the lesion. In 
comparison with Endorem®, nanoparticles modified with PLL of an optimum molecular weight demonstrated a 
higher efficiency of intracellular uptake by MSC cells.  
 
Keywords: Poly(L-lysine), maghemite, iron oxide, stem cell, labeling.  
 
 
Superporous poly(2-hydroxyethyl methacrylate) based scaffolds: Preparation and characterization. 
Horák D., Hlídková H., Hradil J., Lapčíková M., Šlouf M. Polymer 49, 2046-2054 (2008).   
 
Abstract. Superporous poly(2-hydroxyethyl methacrylate) (PHEMA) scaffolds with pore size from tens to 
hundreds micrometers were prepared by radical polymerization of 2-hydroxyethyl methacrylate (HEMA) with 
2 wt.% ethylene dimethacrylate (EDMA) with the aim to obtain a support for cell cultivation. Superpores were 
formed by the salt-leaching technique using NaCl or (NH4)2SO4 as a porogen. Addition of liquid porogen 
(cyclohexanol/dodecan-1-ol (CyOH/DOH) = 9/1 w/w) to the polymerization mixture did not substantially 
affect formation of meso- and macropores. The prepared slabs were characterized by several methods including 
water and cyclohexane regain by centrifugation, water regain by suction, scanning electron microscopy (SEM), 
mercury porosimetry and dynamic desorption of nitrogen. High-vacuum scanning electron microscopy 
(HVSEM) confirmed permeability of hydrogel slabs to 8-µm microspheres, whereas low-vacuum scanning 
electron microscopy (LVSEM) at cryo-conditions showed the undeformed structure of the frozen slabs. 
Interconnection of pores in the PHEMA slabs was proved. Water regain estimated by centrifugation method 
did not include volume of large superpores (imprints of porogen crystals), in contrast to water regain by suction 
method. The porosities of the slabs ranging from 81 to 91 % were proportional to the volume of porogen in the 
feed. 
 
Keywords: 2-Hydroxyethyl methacrylate, scaffold, porosity, hydrogel. 
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Poly(2-hydroxyethyl methacrylate) emboli with increased haemostatic effect for correction of 
haemorrhage of complex origin in endovascular surgery of children. Horák D., Galibin I.E., Adamyan 
A.A., Sitnikov A.V., Dan V.N., Titova M.I., Shafranov V.V., Isakov Y.F., Gumargalieva K.Z., Vinokurova T.I. 
J. Mater. Sci., Mater. Med. 19, 1265-1274 (2008).  
 
Abstract. Poly(2-hydroxyethyl methacrylate) (PHEMA) embolization particles with enhanced haemostatic 
properties were prepared by bulk or suspension polymerization of 2-hydroxyethyl methacrylate (HEMA) 
followed by particle soaking in ethamsylate solution. The particles accelerated thrombus formation as 
evidenced by blood analysis of rabbits with implanted emboli. Usefulness of both spherical and cylindrical 
PHEMA particles with enhanced haemostatic effect was demonstrated on the embolization of arterial 
anastomosis, fistulas of the lower extremity and abdominal cavity, haemangioma and arteriovenous 
malformation of the head of several children. 
 
Keywords: Poly(2-hydroxyethyl methacrylate), embolization, haemostatic, haemorrhage.  
 
 
Poly(N,N-diethylacrylamide) microspheres by dispersion polymerization. Šponarová D., Horák D. J. 
Polym. Sci., Part A, Polym. Chem. Ed. 46, 6263-6271 (2008). 
 
Abstract. Poly(N,N-diethylacrylamide) (PDEAAm)-based microspheres were prepared by ammonium 
persulfate (APS)-initiated and poly(vinylpyrrolidone) (PVP)-stabilized dispersion polymerization. The effects 
of various polymerization parameters, including concentration of N,N'-methylenebisacrylamide (MBAAm) 
crosslinker, monomer, initiator, stabilizer and polymerization temperature on their properties were elucidated. 
The hydrogel microspheres were described in terms of their size and size distribution and morphological and 
temperature-induced swelling properties. While scanning electron microscopy was used to characterize the 
morphology of the microspheres, the temperature sensitivity of the microspheres was demonstrated by dynamic 
light scattering (DLS). The hydrodynamic particle diameter decreased sharply as the temperature reached a 
critical temperature ~ 30 °C. A decrease in the particle size was observed with increasing concentration of both 
the APS initiator and PVP stabilizer. The microspheres crosslinked with 2-15 wt % of MBAAm had a fairly 
narrow size distribution. It was found that the higher the content of the crosslinking agent, the lower the 
swelling ratio. High concentration of the crosslinker gave unstable dispersions.  
 
Keywords: N,N-Diethylacrylamide, microspheres, dispersion polymerization, thermosensitivity. 
 
 
Properties of magnetic poly(glycidyl methacrylate) and poly(N-isopropylacrylamide) microspheres. 
Horák D., Pollert E., Macková H. J. Mater. Sci. 43, 5848-5850 (2008).  
 
Abstract. Iron oxide colloids were prepared by coprecipitation of Fe(II) and Fe(III) salts in alkaline media and 
stabilized by perchloric, oleic or poly(acrylic acid). In an attempt to obtain magnetic polymer microspheres 
differing in size, dispersion polymerization of glycidyl methacrylate (GMA) in ethanol containing HClO4-
stabilized magnetite, dispersion copolymerization of GMA and 2-hydroxyethyl methacrylate (HEMA) in 
toluene/2-methylpropan-1-ol mixture in the presence of oleic acid-coated magnetite and inverse suspension 
copolymerization of N-isopropylacrylamide (NIPAAm) and N,N'-methylenebisacrylamide (MBAAm) in 
cyclohexane in the presence of poly(acrylic acid)-coated maghemite were compared. The microspheres were 
characterized by morphology, size, polydispersity and some magnetic properties. 
 
Keywords: Magnetic, glycidyl methacrylate, N-isopropylacrylamide, microspheres.  
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University of Surrey 

 
Recent Publications on Polymer Colloids 
 
T. Wang, C.-H. Lei, D. Liu, M. Manea, J. M. Asua, C. Creton, A. B. Dalton and J. L. Keddie, “A 
Molecular Mechanism for Toughening and Strengthening Waterborne Nanocomposites,” Advanced 
Materials 20 (2008) 90. 
 
A. M. König, T. G. Weerakkody, J. L. Keddie, D. Johannsmann, “Heterogeneous Drying of Colloidal 
Polymer Films: Dependence on Added Salt,” Langmuir (2008) 24, 7580–7589. 

V. Nerapusri, J. L. Keddie, B. Vincent, I. A. Bushnak, “The Absorption of Cetylpyridinium Chloride 
into PolyNIPAM-based Microgel Particles, in Dispersion and as Monolayers Deposited on Surfaces,” 
Langmuir 23 (2007) 9572-9577. 
 
N. Kessel, D.R. Illsley, and J.L. Keddie, “The Influence of Interdiffusion and Crosslinking on the 
Film Formation of an Acrylic Latex,” JCT Research 5 (2008) 285-297. 
 
This paper won the Roon Award (Second Place) from the Federation of Societies for Coatings 
Technology. 
 
 
Accepted Manuscripts 
 
Review article: 
 
Design and fabrication of colloidal polymer nanocomposites 
Tao Wang and Joseph L. Keddie 

Accepted in Adv. Coll. Interf. Sci. 

It is well established that colloidal polymer particles can be used to create organised structures by 
methods of horizontal deposition, vertical deposition, spin-casting, and surface pattern-assisted 
deposition.  Each particle acts as a building block in the structure.  This paper reviews how two-phase 
(or hybrid) polymer colloids can offer an attractive method to create nanocomposites.   Structure in 
the composite can be controlled at the nano-scale by using such particles.  Methods to create armored 
particles via methods of hetero-flocculation and Pickering polymerization are of particular interest 
here.  Polymer colloids can also be blended with other types of nanoparticles, e.g. nanotubes and clay 
platelets, to create nanocomposites.   Structure can be controlled over length-scales approaching the 
macroscopic through the assembly of hybrid particles or particle blends via any of the various 
deposition methods.  Colloidal nanocomposites can offer unprecedented long- range 2D or 3D order 
that provides a periodic modulation of physical properties.  They can also be employed as porous 
templates for further nanomaterial fabrication.  Challenges in the design and control of the 
macroscopic properties, especially mechanical, are considered.   The importance of the internal 
interfacial structure (i.e. between polymer particles and between inorganic and polymer particles) is 
highlighted. 
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Importance of molecular friction in a soft polymer-nanotube nanocomposite 
 

Tao Wang, Alan B. Dalton and Joseph L. Keddie* 
 
Accepted in Macromolecules 
ABSTRACT: The effects of physisorbed polymer molecules on carbon nanotubes dispersed in a soft 
polymer matrix on the resulting mechanical strength of the nanocomposite are reported. From 
measurements of the large-strain deformation of the nanocomposites, the shear strength, τ, of the 
nanotube/matrix interface was determined as a function of the interfacial polymer chain length and the 
chain density, Σ. The results show that the value of τ  (per chain) increases with increasing chain 
length. τ  likewise increases with Σ, but then levels off above a critical value.  These results are 
explained by the molecular friction of the adsorbed polymer chains sliding along the rubbery polymer 
matrix. The results can be used to guide the interfacial design of polymer nanocomposites to obtain 
ultimate macroscopic mechanical control. In particular, the monomeric friction coefficient, ξ1, could 
be used to adjust the macroscopic properties of this type of nanocomposite.   
 

Lateral surface non-uniformities in drying latex films 
 

Venkata R. Gundabala1, Chun-Hong Lei2, Keltoum Ouzineb3, Olivier Dupont3, Joseph L. Keddie2, and 
Alexander F. Routh1,* 

1. Department of Chemical Engineering and BP Institute, University of Cambridge 
2.  Department of Physics, University of Surrey 
3.  Cytec Surface Specialties, Drogenbos, Belgium 

Accepted in J. A.I.Ch.E. 
The length scales of film thickness non-uniformities, commonly observed in latex films, are predicted. 
This prediction is achieved by investigating the stability behaviour of drying films of polymer colloids 
(i.e. latex). A linear stability analysis is performed on a base solution representing a uniformly drying 
latex film containing a surfactant. The analysis identifies film thickness non-uniformities over two 
length scales: long (millimetre) range (from lubrication theory) and short (micrometer) range (from 
non-lubrication theory). Evaporation and surfactant desorption into the bulk film are identified as the 
primary destabilizing mechanisms during drying. Experimental evidence through direct visualization 
and atomic force microscopy confirm the existence of non-uniformities over both length scales, which 
are shown to be functions of parameters such as initial particle volume fraction, surfactant amount and 
desorption strength, whilst being independent of drying rate.  
 

An Experimental Test of the Scaling Prediction for the Spatial Distribution of Water during the 
Drying of Colloidal Films 
 

P. Ekanayake, P.J. McDonald and J.L. Keddie 
 
 

Accepted in Eur. Phys. J.: Spec. Topics 
A Peclet number, Pe, for the drying of colloidal films can be used as a predictor of the uniformity of 
water concentration in the direction normal to the film.  Uniform drying is predicted to occur when 
Pe< 1, whereas with Pe>1, a layer of packed particles is expected to develop above a more dilute 
layer.  Routh and Zimmerman have more recently proposed that the particle concentration gradient 
between the packed and dilute layers, dφ/dz, will scale as Pe1/2.  Here, this scaling relation is tested 
experimentally with magnetic resonance profiling data obtained from waterborne colloidal films dried 
under conditions to yield a range of Pe.  It is found that dφ/dz increases with Pe but scales as Pe0.8.  
This disagreement with the prediction can be attributed to an underestimate of Pe when there are 
greater non-uniformities of drying, because of an unquantified slowing down of the evaporation rate. 
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SURFACTANT AND ELECTROLYTE EFFECTS ON LATEX DEPLETION 
FLOCCULATION BY THICKENERS 
 
E. Kostansek    
Rohm and Haas Co., PO Box 904, Spring House, PA 18912  USA   
 
 
Presented at 48th MicroSymposium, Prague, July 2008 
 
Polymer thickeners can induce good dispersion, bridging, or depletion flocculation of latexes 
depending on the polymer structure and concentration. Unlike nonassociative polymers, associative 
polymers have the ability to create a good latex dispersion.  However, when the associative 
interactions are destroyed, depletion flocculation of the latex can result. This happens when an excess 
of ionic surfactant is added to the system. In addition, the surfactant may associate with the thickener 
backbone, thus modifying the molecular volume of the polymer thickener. This paper explores the 
effect of anionic surfactant and electrolyte on the molecular volume of both associative and 
nonassociative thickeners. Both HEUR and HASE structures are included. For HEUR thickeners, 
formation of a pseudo polyelectrolyte through the association of anionic surfactant with the 
polyethylene oxide backbone is confirmed. Further, the ability of the thickener to depletion flocculate 
latexes as a function of surfactant and electrolyte is explored. Experimental critical flocculation 
concentrations (CFC) are compared to values expected based on molecular volume and potential 
energy calculations.  A good correlation is found between molecular volume and CFC for a wide 
range of thickener compositions. 
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Institute for Colloidal Organization, Hatoyama 3-1-112, Uji, Kyoto 611-0012, Japan 
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Cooperative Research Center, Yamagata University, Johnan 4-3-16 Yonezawa 992-8510 Japan 
Phone: +81-238-26-3602, Fax: 0238-26-3409, E-mail: okubo@yz.yamagata-u.ac.jp 

 
 

Main activity of our group is on the self-organization phenomena, especially on the (1)convectional, 
sedimentation & drying dissipative pattern formation of colloidal dispersions & polymer solutions, and on 
the (2)colloidal crystallization. 
 
 

Publications (2007- ) 
 
 

(1) Dissipative Patterns during the Course of Dryness 
 
(1) ”Drying Dissipative Structures of the Colloidal Crystals of Silica Spheres in an d.c.-Electric Field”, 
Tsuneo Okubo, Keisuke Kimura and Akira Tsuchida, Colloids Surf. B, 56, 201-207 (2007). 
 
(2) ”Kinetic Aspects in the Drying Dissipative Crack Patterns of Colloidal Crystals”, Tsuneo Okubo, 
Miyuki Nozawa and Akira Tsuchida, Colloid Polymer Sci., 285, 827-832 (2007). 
 
(3) ”Sedimentation and Drying Dissipative Patterns of Colloidal Silica (305 nm in diameter) Suspensions 
in a Glass Dish and a Watch Glass”, Tsuneo Okubo, Junichi Okamoto and Akira Tsuchida, Colloid Polymer 
Sci., 285, 967-975 (2007). 
 
(4) ”Drying Dissipative Patterns of Biological Polyelectrolyte Solutions”, Tsuneo Okubo, Daisuke 
Onoshima and Akira Tsuchida, Colloid Polymer Sci., 285, 999-1007 (2007). 
 
(5) “Drying Dissipative Patterns of Colloidal Crystals of Silica Spheres in Organic Solvents”, Tsuneo 
Okubo, Naoyuki Nakagawa and Akira Tsuchida, Colloid Polymer Sci., 285, 1247-1255 (2007). 
 
(6) ”Drying Dissipative Patterns of Dyes in Ethyl Alcohol on a Cover Glass”, Tsuneo Okubo, Naomi 
Yokota and Akira Tsuchida, Colloid Polymer Sci., 285, 1257-1265 (2007). 
 
(7) “Sedimentation and Drying Dissipative Patterns of Colloidal Silica (560 nm in diameter) Suspensions 
in a Glass Dish and a Watch Glass”, Tsuneo Okubo, Colloid Polymer Sci., 285, 1495-1503 (2007). 
 
(8) “Drying Dissipative Patterns of Colloidal Crystals of Silica Spheres on a Cover Glass at the Regulated 
Temperature and Humidity”, Tsuneo Okubo, Keisuke Kimura and Akira Tsuchida, Colloid Polymer Sci., 
286, 621-629 (2008). 
(9) “Sedimentation and Drying Dissipative Patterns of the Binary Mixture suspensions of Colloidal Silica 
Spheres Having Different Sizes”, Tsuneo Okubo, Jyunichi Okamoto and Akira Tsuchida, Colloid Polymer 
Sci., 286, 385-394 (2008). 
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(10) “Sedimentation and Drying Dissipative Patterns of the Ternary Mixtures of Colloidal Silica Spheres 
Having Different Sizes”, Tsuneo Okubo, Jyunichi Okamoto and Akira Tsuchida, Colloid Polymer Sci., 286, 
941-949 (2008). 
 
(11) “Convectional, Sedimentation and Dying Dissipative Patterns of Colloidal Crystals of Poly (methyl 
methacrylate) Spheres on a Cover Glass”, Tsuneo Okubo, Jyunichi Okamoto and Akira Tsuchida, Colloid 
Polymer Sci., 286, 1123-1133 (2008). 
 
(12) “Convectional, Sedimentation and Drying Dissipative Patterns of Colloidal Crystals of Poly (methyl 
methacrylate) Spheres on a watch glass”, Tsuneo Okubo, Colloid Polymer Sci., 286, 1307-1315 (2008). 
 
(13) “Convectional, Sedimentation and Drying Dissipative Patterns of Colloidal Dispersions and 
Solutions”, Tsuneo Okubo, Nanoparticles: Syntheses, Stabilization, Passivation and Functionalization, R. 
Nagarajan & T. A. Hatton (eds.), ACS Book, No. 966, Chapt. 19 (2008). 
 
(14) “Convectional, Sedimentation and Drying Dissipative Patterns of Colloidal Silica (183 nm in 
diameter) Suspensions in a Glass Dish and a Watch Glass”, Tsuneo Okubo, Colloid Polymer Sci., in press. 
 
(15) “Sedimentation and Drying Dissipative Patterns of Colloidal Crystals of Poly (methyl methacrylate) 
Spheres in a Glass Dish”, Tsuneo Okubo, Colloid Polymer Sci., in press. 
 
(16) “Convectional, Sedimentation and Drying Dissipative Patterns of Coffee in the Presence of Cream 
and in Its Absence”, Tsuneo Okubo, Junichi Okamoto and Akira Tsuchida, Colloid Polymer Sci., submitted. 
 
 
(2) Colloidal Crystals 
 
(17) ”Colloidal Crystals of Core-Shell Type Spheres with Poly(styrene) Core and Poly(ethylene oxide) 
Shell”, Junichi Okamoto, Hiroshi Kimura, Akira Tsuchida, Tsuneo Okubo and Koichi Ito, Colloids Surf. B, 56, 
231-235 (2007). 
 
(18) ”Rheological Properties of Deionized Chinese Black Ink”, Hiroshi Kimura, Yasushi Nakayama, Akira 
Tsuchida and Tsuneo Okubo, Colloids Surf. B, 56, 236-240 (2007). 
 
(19) “Electro-optic Effects of Colloidal Crystals”, Akira Tsuchida, Hiroshi Kimura and Tsuneo Okubo, 
Kobunshi Ronbunshu (Japanese), 64, 135-146 (2007). 
 
(20) “Colloidal Crystallization As Compared with Polymer Crystallization”, Tsuneo Okubo, Polymer J., 
40, 1-9 (2008). 
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The experimental part of V.Boscher’s PhD thesis, concerning „model systems” for the  suspension 
polymerization of vinyl chloride is now almost completed. 
In that study, sponsored by an industrial partner, she examined on-line, with a lab scale reactor, by 
acoustic attenuation spectroscopy, the particle size distribution of 1 chlorobutane/water emulsions 
stabilized by PVA-PVAc copolymers with different molecular weights and compositions.. 
A direct correlation between particle size of the emulsion and the dynamic interfacial tension could be 
established. 
A part of these results were presented in June 2008 at the 7th  World Surfactant Congress in Paris. 
In this work, we have used on-line the “OPUS” ultrasonic spectrometer commercialized by 
SYMPATEC, in parallel with the TURBISCAN laser back-scattering device. 
From our experience with the OPUS technique, we would like to draw the attention of our colleagues 
interested in ultrasonic spectrometry, to the fact that the OPUS apparatus, one of the few commercial 
ultrasonic spectrometers, only meets very partially the specifications and possibilities claimed by the 
constructor! 
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Published Papers: 
 
Guo, Juchen and F. Joseph Schork, “Hybrid Miniemulsion Polymerization of Acrylate/Oil and 
Acrylate/Fatty Acid Systems,” Macromolecular Reaction Engineering, 2 (3), 265-276 (2008). 
 
Rawlston, Jonathan, Juchen Guo, Martha Grover Gallivan, F. Joseph Schork, “A Kinetic Monte Carlo 
Study on the Nucleation Mechanisms of Oil-Soluble Initiators in the Miniemulsion Polymerization of 
Styrene,” J. Polymer Science, 46(18), 6114-6128 (2008). 
 
Qi, Genggeng, Michael Nolen, F. Joseph Schork and Christopher W Jones, “Conventional and 
Controlled Miniemulsion Polymerization of the Biorenewable Monomer γ-Methyl-α-Methylene γ-
Butyrolacton,” J. Polymer Science (Chem), 46, 5929-5944 (2008). 
 
Schork, F. Joseph and Juchen Guo, “Continuous Miniemulsion Polymerization,” Macromolecular 
Reaction Engineering, 2 (4), 287-303 (2008). 
 
 
Theses: 
 
Zargar, Amin, “Sequence Distribution Modeling of RAFT Polymerization with Method of 
Moments,” M.S. Thesis, University of Maryland, College Park, 2008. 
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