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Abstract 
The Reversible Addition-Fragmentation Chain Transfer (RAFT) copolymerization of styrene (S) and divinylbenzene 
(DVB) was performed at temperature range 110 to 150 °C in aqueous suspension, using AIBN as thermal initiator 
and 2-dodecylthiocarbonothioylthio-2-methylpropionic acid (DDMAT) as RAFT agent. A pressurized stirred 
reaction vessel with 1 L capacity was used.  Sampling was performed at different reaction times, thus allowing the 
measurement of the dynamics of monomer conversion and gel formation. The soluble fraction of these samples was 
analyzed by size exclusion chromatography with simultaneous detection of refractive index and multi-angle laser 
light scattering (SEC/RI/MALLS). Reaction-time evolution of molecular weights and z-average radius of gyration 
was thence measured before and after gelation. The concentration of pendant double bonds (PDB) present in the 
network structure was also measured trough iodine chloride titration. Operation parameters such as the reaction 
temperature, initial mole ratio DDMAT/AIBN, amount of DVB in monomer mixture and dilution of the monomers 
in the organic phase were changed along the experimental program. In order to analyze the impact of the 
polymerization technique used on the structure of the networks, similar free radical (FRP) and nitroxide mediated 
radical polymerization (NMRP) runs were also performed. 
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(1): Time evolution of monomer conversion during the aqueous suspension RAFT polymerization of S/DVB at 130 °C (DDMAT/AIBN=2). 
Results for a similar NMRP run are also shown. (2): Measured molecular weight dynamics during the aqueous suspension RAFT polymerization 
of S and S/DVB. Both runs at 130 °C with DDMAT/AIBN=2. (3): Measured dynamics of PDB concentration (mol PDB/g polymer) during the 
RAFT S/DVB copolymerization with 5% DVB in the monomer mixture. 
 
This experimental program is accompanied by kinetic modeling studies aiming at the prediction of key features of 
S/DVB network formation. A general kinetic approach(1)-(4) allowing the calculation of molecular weight, z-average 
radius of gyration and sequence lengths is considered. Prediction capabilities of the kinetic models are assessed 
trough the comparison with experiments. Mechanistic dissimilitude between RAFT, NMRP and FRP and also the 
impact of the synthesis technique considered on the molecular architecture of the networks is thus studied. Non-ideal 
crosslinking (e.g. intramolecular cyclization) is investigated and a few engineering rules are established to design 
polymer networks with enhanced structural homogeneity. 
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Welcome 
The Polymer Networks Group would like to welcome you to participate in the 
Polymer Networks 2012 Conference. This meeting will encompass a wide range of 
topics, including but not limited to Biomaterials, Reversible Networks, Fundamental 
Formation-Structure-Property Relationships, Composite Networks, Smart and 
Responsive Networks, and Novel Network Formation Strategies and Reactions. 

The 2012 Conference will be held in scenic Jackson Hole, Wyoming, USA at the Snow King Resort. This is just a 15 
minute shuttle ride from the Airport, which has a range of non-stop flights from most major U.S. airports. Jackson Hole is 
just south of the Teton and Yellowstone National Parks and near a 
myriad of shopping, site seeing, and outdoor activities. 

The conference will feature short courses, plenary talks, parallel 
sessions, posters, and extensive activities. 
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Photo-mediated CuAAC reaction: Capabilities and Applications 
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Kinetic Analysis of Photopolymerization of Mono- and Di- functional Methacrylate Group Monomer 
Mixtures using Real Time FT-IR 
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Photo-Reactive Nanogel for Tuning Properties during Polymer Network Formation 
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Synthesis and Characterization of Well Defined PEG networks by “Click” chemistry 
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11 Christopher Fenoli 
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(CuAAC) 
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Reaction 
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Nanoscale Adhesion Release Properties of PDMS Networks Investigated by Atomic Force Microscopy 
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QCM Observation of Viscoeleastic Behavior of Collasped Poly(NIPAm) Gel in Response to Protein 
Adsorption 
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14 Katherine Lewis 
Formation of Model Alveoli In A Tunable Synthetic Scaffold 

15 Vijay Mannari 
UV-curable Polyurethane Dispersions based on Acrylated Soy-polyols: Fine Tuning Network 
Structure, Bio-renewable Content and Performance Properties of Coatings 

16 Emily Matherly 
Thiol-ene Hydrogels Can Maintain Stem Cell Pluripotency in a Precisely Controlled Niche 

17 Dagmara Smith Motriuk 
Araneus Gemmoides Dragline Silk 

18 Helina Pohjanlehto 
Lignin Based Polymer Network Systems: Preparation and Characterization 

19 Kelly Pollock 
Manipulating the Microenvironment to Control Valvular Interstitial Cell Phenotype 

20 Raveesh Shenoy 
3-D Conformal Coatings by Interfacial Radical Polymerization Initiated by a Glucose Oxidase-
Mediated Redox System 

21 Jedrzej Skrobot 
In Vitro Degradation of Photo-Cross-Linked Elastomeric Networks for Soft Tissue Regeneration 
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24 Felicia Svedlund 

A Synthetic Polymer-based, Micropatterned Surface for the Culture of Embryonic Stem Cells 
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Understanding the Role of the Microenvironment in Melanoma Responses to MEK Inhibition 
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Network Modificaiton through Water-Dispersable Nanogels 
29 Steven Lewis 

Synthesis and Polymer Network Development of Water-compatible Nanogels using Conventional 
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Structure-Function Properties of Beetle Elytral Cuticle, a Multicomponent Biomaterial 
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