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Conference Topics

Advanced characterization techniques

Conductive polymers

Mathematical modelling of processes and properties
Nanofillers: carbon nanotubes, graphene and nanofibres
Nanostructured coatings and adhesives

Polymer materials from renewable resources

Polymer nanocomposites for biomedical application
Polymer networks and gels

Stimuli responsive polymers for optoelectronics, sensing and
actuators

Tuesday, April 24

17:00 - 20:00 Registration with Welcome Buffet
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Wednesday, April 25

08:00 - 09:00
09:00 - 09:10
09:10 - 09:50
Plenary

Lecture

09:50 - 10:30
Plenary

Lecture

10:30 - 11:00
11:00 - 11:30
Keynote
Lectures

11:30 - 11:50
Oral

Presentations

11:50 - 12:10
Oral
Presentations

12:10 - 12:30
Oral
Presentations

Registration
Opening
Chairperson: M. Duskova

Filip Du Prez

Functional nanostructured polymer materials by novel modular strategies

PL 1

Adi Eisenberg

Precise localization of quantum dots in block copolymer aggregates of various morphologies

Room A
Chairperson: M. Stamm

Jacek Ulanski KL 01
Polymer nanocomposites for opto-
electronic applications
Heinz-Christoph Neitzert O 01

PTC elements based on high density
polyethylene loaded with multi-walled
carbon nanotubes

Natalia Shevchenko O 02
Dye-containing monodisperse polymeric

particles: synthesis, self-assembling and
application

Paola Fabbri

Optical fiber amplifiers based on
polyisocyanurates containing highly
luminescent lanthanide complexes

O 03
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PL 2
Coffee Break

Room B
Chairperson: L. Matéjka

Wayne Cook KL 02
Hybrid organic/inorganic photocured
thermosets formed without shrinkage

Jocelyne Galy O 05
Synthesis and characterization of hybrid
coatings from hyperbranched polyester
and sol-gel process

Doris Pospiech O 06
Functionalized poly(pentyl methacrylate-
b-methyl methacrylate) block
copolymers as platform for
nanostructured materials and hybrids
with nanoparticles

Pilar Tiemblo O 07
Mechanically durable superhydrophobic
coatings based on organosilica and poly
(methyl methacrylate)

Room C
Chairperson: V. Socoliuc

Jean-Francois Gerard KL 03
Polymer blends based on biosourced
polymers

Aurélia Charlot O 10
Preparation and characterization of
tunable biosourced galactomannan-
based gels in agueous and ionic liquids

media

Petr Timashev 011
Polylactide microstructure: AFM
visualization and analysis

Jens Gaitzsch 012

Photo-crosslinked and pH-sensitive
polymersomes as non-toxic
bionanoreactors
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12:30 - 12:50
Oral
Presentations

12:50 - 13:10
Oral
Presentations

13:10 - 14:30
14:30 - 15:00
Keynote
Lectures

15:00 - 15:20
Oral

Presentations

15:20 - 15:40
Oral
Presentations

15:40 - 16:00
Oral
Presentations

16:00 - 16:20
Oral
Presentations

Michael Wulkow IL 1
Evaluation of the chain length
distribution in free-radical emulsion
polymerization - the
compartmentalization problem
Alejandro Sanz O 04

On the confined dynamics of a model
diblock copolymer studied by dielectric
and x-ray scattering techniques

Room A
Chairperson: J. Ulanski

Manfred Stamm KL 05
Mixed polymer brushes for sensing and
catalysis

Maria Sanchez O 15
Monitoring of damages on adhesive

joints using carbon nanotubes

Marco Sangermano O 16
Toughness enhancement of UV-cured

epoxy systems

Angels Serra O 17
New epoxy thermosets with improved
toughness by adding hyperbranched
polymer modifiers

Roberto Perez-Aparicio O 18
Network effects and local deformation in
reinforced elastomers by means of low-
field 1H NMR experiments
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Alla Synytska O 08
Hybrid core-shell particles with chemical
‘patchiness’: Design, properties and
perspectives towards engineering of
smart materials

Tomaz Kos O 09
PMMA/ZnO nanocomposites prepared by
RAFT polymerization

Lunch

Room B
Chairperson: W. Cook

Brigitte Voit KL 05
Synthesis of functional materials

through combination of controlled
polymerization techniques and efficient

polymer analogous reactions

Barbara Kosmala O 20
Effect of polymer brushes on PS-b-
PDMS self-assembly on flat and
topographically patterned electronic

substrates

Volkan Eskizeybek 021
Experimental investigations on strength
and durability of multi-walled carbon
nanotube/epoxy nanocompostite
adhesive joints

Andrea Danani O 22
Tunneling-percolation model for
conductive polymer nanocomposites:

some results

Maialen Chapartegui 0 23
From physical to chemical networks in
electrically conducting epoxy/carbon
nanotubes dispersions

Laura Peponi O 13
From di- to multi- PLLA-PCL block
copolymer: Effect of the molecular

weight on their crystallization

Renata Vyhnalkova 014
Micelle based bactericidal filter paper

Room C
Chairperson: J. Galy

FrantiSek Rypacek KL 06
Nanostructured polymer biomaterials:
Tissue engineering concept calls for the
biomaterials with built-in information

Jose Manuel Garcia O 25
Garcia

Semiconductive biocomposites for
neuronal growth promotion

Lavinia Balan O 26

In-situ silver nanoparticle generation in
a polymer matrix by laser irradiation

Vlad Socoliuc O 27
Magnetically induced phase separation

in aqueous colloids of magnetic
microgels for biomedical applications

Jeong Ho Chang O 28
Clinical and bioseparation applications of
polymer hybrid nanostructured ceramic
materials



file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Advanced%20characterization%20techniques/ECNP-0346-Wulkow.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Advanced%20characterization%20techniques/ECNP-0346-Wulkow.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Advanced%20characterization%20techniques/ECNP-0346-Wulkow.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Advanced%20characterization%20techniques/ECNP-0346-Wulkow.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0039-Synytska.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0039-Synytska.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0039-Synytska.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0039-Synytska.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0019-Peponi.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0019-Peponi.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0019-Peponi.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Advanced%20characterization%20techniques/ECNP-0037-Sanz.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Advanced%20characterization%20techniques/ECNP-0037-Sanz.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Advanced%20characterization%20techniques/ECNP-0037-Sanz.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0239-Kos.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0239-Kos.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0206-Vyhnalkova.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Stimuli%20responsive%20polymers%20for%20optoelectronics%20sensing%20and%20actuators/ECNP-0239-Stamm.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Stimuli%20responsive%20polymers%20for%20optoelectronics%20sensing%20and%20actuators/ECNP-0239-Stamm.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Stimuli%20responsive%20polymers%20for%20optoelectronics%20sensing%20and%20actuators/ECNP-0185-Voit.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Stimuli%20responsive%20polymers%20for%20optoelectronics%20sensing%20and%20actuators/ECNP-0185-Voit.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Stimuli%20responsive%20polymers%20for%20optoelectronics%20sensing%20and%20actuators/ECNP-0185-Voit.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Stimuli%20responsive%20polymers%20for%20optoelectronics%20sensing%20and%20actuators/ECNP-0185-Voit.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0305-Rypacek.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0305-Rypacek.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0305-Rypacek.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Stimuli%20responsive%20polymers%20for%20optoelectronics%20sensing%20and%20actuators/ECNP-0244-Prolongo.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Stimuli%20responsive%20polymers%20for%20optoelectronics%20sensing%20and%20actuators/ECNP-0244-Prolongo.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0286-Kosmala.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0286-Kosmala.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0286-Kosmala.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0286-Kosmala.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0228-Garcia-Garcia.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0228-Garcia-Garcia.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20networks%20and%20gels/ECNP-0112-Sangermano.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20networks%20and%20gels/ECNP-0112-Sangermano.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0284-Eskizeybek.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0284-Eskizeybek.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0284-Eskizeybek.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanostructured%20coatings%20and%20adhesives/ECNP-0284-Eskizeybek.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0042-Balan.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0042-Balan.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20networks%20and%20gels/ECNP-0194-Serra.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20networks%20and%20gels/ECNP-0194-Serra.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20networks%20and%20gels/ECNP-0194-Serra.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Mathematical%20modelling%20of%20processes%20and%20properties/ECNP-0043-Danani.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Mathematical%20modelling%20of%20processes%20and%20properties/ECNP-0043-Danani.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Mathematical%20modelling%20of%20processes%20and%20properties/ECNP-0043-Danani.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0035-Socoliuc.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0035-Socoliuc.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0035-Socoliuc.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20networks%20and%20gels/ECNP-0280-Perez-Aparicio.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20networks%20and%20gels/ECNP-0280-Perez-Aparicio.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20networks%20and%20gels/ECNP-0280-Perez-Aparicio.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanofillers%20-%20carbon%20nanotubes%20graphene%20and%20nanofibres/ECNP-0068-Chapartegui.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanofillers%20-%20carbon%20nanotubes%20graphene%20and%20nanofibres/ECNP-0068-Chapartegui.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Nanofillers%20-%20carbon%20nanotubes%20graphene%20and%20nanofibres/ECNP-0068-Chapartegui.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0211-Chang.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0211-Chang.pdf
file:///C|/Users/Utilizador/Desktop/ECNP-abst/files/abstracts/Polymer%20nanocomposites%20for%20biomedical%20application/ECNP-0211-Chang.pdf

Programme | ECNP Abstract Book

16:20 - 16:40 Gregoire Julien O 19 Iwona Blaszczyk-Lezak O 40 Thomas Neicke IL 2
Oral Phase separation dynamics in polymer One dimensional tautomerizable styrenic Quantitative characterization of
Presentations blends close to Tg copolymers and polymer behavior under biomaterials and their interaction with
confinement living cells by AFM. Novel approaches
under environmental conditions
16:40 - 19:00 Coffee Break & Poster Session I: P 1 - P 67
Thursday, April 26
Chairperson: J. Pfleger
09:00 - 09:40 Danilo De Rossi
Plenary Polymer sensors and actuators for bioengineering and robotics
Lecture PL 3
09:40 - 10:20 Anthony J. Ryan
Plenary Making polymers swim
Lecture PL 4
10:20 - 10:50 Coffee Break
Room A Room B Room C
Chairperson: K. Dusek Chairperson: J. Vohlidal Chairperson: M. Omastova
10:50 - 11:20 Olivier Lavastre KL 07 Adam Pron KL 08 Andreas Hollander KL 09
Keynote Analytical imaging of polymeric materials Organic semiconductors and their 3D surface functionalization of polymers
Lectures hybrids with inorganic nanocrystals for
electronics and optoelectronics
11:20 - 11:40 Lidia Okrasa O 29 Malgorzata Zagorska O 33 Daniela Vasquez O 37
Oral Kinetics of thermo-stimulated volume Electroactive arylene bisimide-based Biodegradable nanocarriers based on

Presentations

11:40 - 12:00
Oral
Presentations

phase transition in poly[2-(2-
methoxyethoxy)ethyl methacrylate]
hydrogels

Nermin Orakdogen O 30
Network structure and properties of poly
(N,N-dimethylaminoethyl methacrylate)
gels as smart materials
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polymers and their low molecular weight
analogues

M. Manuela Silva O 34
Conducting polymers based on DNA and
Eu3+

chitosan Bombyx mori for protein
therapy

Artur M. Pinto O 38
Synthesis of high-performance poly
(lactic acid) - graphene nanocomposites

for biomedical applications
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12:00 - 12:20
Oral
Presentations

12:20 - 12:40
Oral
Presentations

12:40 - 14:10
14:10 - 14:40
Keynote
Lectures

14:40 - 15:00
Oral

Presentations

15:00 - 15:20
Oral
Presentations

15:20 - 15:40
Oral
Presentations

15:40 - 16:00
Oral
Presentations

16:00 - 16:20
Oral
Presentations

JiFi Zelenka 031
Advanced rubbers by means of
nanoparticles modification

Qipeng Guo O 32

Nanostructure toughened thermosets
based on block ionomer complexes

Room A
Chairperson: O. Lavastre

Karel Dusek KL 10
Designed polymer networks and gels

Massimo Messori O 41
Photo-cured epoxy networks reinforced
with TiO2 in-situ generated by means of
non-hydrolytic sol-gel process

Pierre J. Lutz O 42
New hybrid materials based on poly
(ethylene oxide) and octafunctionalized

silsesquioxanes

Arnaud Zenerino O 43
New hybrid organic/inorganic pH-
responsive polymeric network
Sebastian Seiffert O 44

Smart microgels as model colloids and
functional materials

Diana Felicia Apopei O 45
Semi-interpenetrating polymer networks
based on polyacrylamide and starch or
modified starch
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David Djurado O 35
Nanostructure of hybrid materials based
on epitaxied crystallized poly(3-hexyl-
thiophene) and CdSe nanocrystals

Mario Hoyos O 36
Interaction between conjugated
polymers and gold nanoparticles in

hierarchical hybrids
Lunch

Room B
Chairperson: J. Stejskal

JiFi Vohlidal KL 11
Conjugated polyelectrolytes - difficulties
in characterizing

Mikhail Vorotyntsev O 47
One-step chemical synthesis of Pd-
polypyrrole nanocomposites and their

applications in organic catalysis

Uwe Posset O 48
Continuous fabrication of electrochromic
polymer films via in-situ chemical
oxidative polymerization

Florian Puch 0O 49
Electrical conductivity and mechanical
properties of polyamide 6-carbon fibre-
carbon nano tube-compounds

Alejandro Urena O 50
Urena Influence of the nanofiller
characteristics on its dispersion
capability in an epoxy matrix using high-
shear-mixture methods

Evgeny Bryuzgin O 51
Stimuli-responsive polymers grafted on
metal surface

Fangfang Tao O 39
Formation of shish-kebab crystal
structures in HDPE/CNTs composites as
studied by combined in-situ synchrotron
X-ray scattering and rheology (Rheo-

SAXS)

Oya Durukan O 24
Characterization of HEMA-grafted LPDE
based nanocomposites containing
graphene-like boron nitride nanosheets

Room C
Chairperson: J. Kenny

Méaria Omastova KL 12
Actuating elastomeric composites

containing multiwall carbon nanotubes

Fabienne Grillard O 53
Effects of particle translation vs.
rotation on the conductivity of hanotube

composites

Jose A. Ramos O 54
Electric field alignment of multi-walled
carbon nanotubes through curing of an
epoxy matrix

Francesca Nanni O 55
Effect of stretching on the microwave
electromagnetic properties of exdruded
MWCNT/PET films

Jean-Marie Raquez O 56
Poly(ethylene oxide)-b-poly(L-lactide)
diblock copolymer/carbon nanotube/poly
(L-lactide) nanocomposites designed
with LiCl as supramolecular structure-
directing agent
Francesco Piana O 57
TPU-based conductive composites
reinforced with oxidised graphite and
derivatives
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16:20 - 16:40
Oral
Presentations

16:40 - 18:00
19:00

Yiping Ni O 46
Construction and characterization of
supramolecular networks based on DA-
AD hydrogen bonds in poly (styrene- co-
2- methacrylamidopyridine) copolymers

Celine Croutxe-Barghorn O 52
Polymer nanocomposite films by
simultaneaous organic-inorganic

photopolymerization

Alberto Mariani O 58
Preparation and characterization of
graphene-containing polymer
nanocomposites obtained by a new

convenient route

Coffee Break & Poster Session Il: P 68 - P 128

Conference Dinner

Friday, April 27

09:00 - 09:30
Keynote
Lectures

09:30 - 09:50
Oral
Presentations

09:50 - 10:10
Oral
Presentations

10:10 - 10:30
Oral
Presentations

10:30 - 10:50
Oral
Presentations

10:50 - 11:20

Room A
Chairperson: S. Russo

Rodica Paula Turcu KL 13
Functionalized magnetic microgels with
controlled stimuli responsive properties

Jimena Gonzalez, O 59
A simple and efficient procedure for the
synthesis of magnetic gels based on PVA

Jan Sedlacek O 60
New type of microporous conjugated
networks prepared by chain

coordination polymerization of
diethynylarenes

Ecaterina Stela Dragan O 61
Superporous ionic composite hydrogels
based on polyacrylamide and chitosan
with tuned swelling and sorption
properties

Henri Schrekker O 62
The ionic liquid effect on the preparation
of polymer nanocomposites
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Room B
Chairperson: J.-P. Pascault

Goerg H. Michler KL 14
Nanomechanical properties of
nanostructured polymers and

nanocomposites

Borja Coto O 63
Molecular modelling of CNT/epoxy

matrix interface

Inga Ronova O 64
Nanocavities formation in polyimide

films by the swelling in supercritical CO2
and its effect on physical properties of

polymers

Maria Ines Bruno O 65
Tavares
The use of NMR relaxometry to evaluate

nanocomposites based on polystyrene

Marianne Poirot O 66
Enhanced thermal conductivity of an
epoxy matrix composite using AIN and
BN fillers

Coffee Break

Room C
Chairperson: G. Boiteux

Joseé Kenny KL 15
In-situ exfoliation of graphene and in-
situ polymerization for the processing of
conducting polymer nanocomposites

Petra Potschke O 67
Electrical and mechanical properties of
PCL-MWCNT nanocomposites melt

mixed at different rotation speeds

Beate Krause O 68
Quantification of carbon nanotubes
length distributions before and after

melt processing: different examples

Paola Scarfato O 69
Halloysite nanotubes functionalized with
a biocide as antimicrobial nanofiller for
construction materials

Federico Micciulla O 70
New nanocomposites fillers using "Self-
propagating High-Temperature

Synthesis (SHS) method."
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Introduction

Hydrogels find important applications in drug and gene delivery, tissue engineering, bio-separations and
different fields of biomedicine." End-use properties of such polymer networks are dependent on their
structural topology which is affected by the production process used. Formation of non-ideal networks due to
reduced reactivity of pendant double bonds and/or cyclization are some mechanisms hindering the prediction
of physical properties of hydrogels from their synthesis conditions, which is an important open problem in
this research field. This work reports the synthesis/characterization of different classes of hydrogels and also
the kinetic modeling of their formation process. Time evolution in batch reactor of key properties of the
gelation process was measured, namely monomer conversion, weight fraction of gel, molecular weights and
average radius of gyration of the soluble phase. The performance of the resulting hydrogels was also
assessed (e.g. swelling ratio in different environmental conditions) in order to link the synthesis conditions
with the end-use properties of such materials. A general kinetic approach is used to predict the dynamics of
hydrogel formation. Comparison between experimental measurements and these predictions allows the
build-up of a computational tool useful in the design of processes for production of tailored hydrogels.

Materials and Methods

Acrylamide (Am) and acrylic acid (AA) were used as the main water soluble monomers. Methylene
bisacrylamide (MBAm), trimethylolpropane triacrylate (TMPTA) and 1,6-hexanediol diacrylate (HDDA)
were considered as crosslinkers. The influence of the kind of crosslinker (e.g. bifunctional/trifunctional) on
the gelation process was also here studied. The pair ammonium persulfate (APS)/tetramethylethyleneamine
(TEMED) was used for redox initiation at low polymerization temperature (e.g. 20 °C) as well as 2,2’-
azobis(2-methylproprionamidine) dihydrochloride (V50) as thermal initiator (polymerizations at 50 °C).
Cyclohexane was chosen as the continuous phase in the inverse-suspension polymerizations with Span 80 as
stabilizer. Sodium hydroxide was used in the partial neutralization of acrylic acid and thioglycolic acid as
chain transfer agent (CTA). A size exclusion chromatography (SEC) apparatus running with water as eluent,
coupled to refractive index (RI) and multi-angle laser light-scattering (MALLS) detectors, was used to
characterize the polymer soluble phase. A few solution polymerizations were in-line monitored using an
immersion probe with FTIR-ATR detection.

Experimental

Polymerizations were performed in batch reactor using the inverse-suspension process. This technique is
especially useful for gel production at nearly isothermal conditions and for keeping a good agitation of the
reaction vessel. Reactions were carried out at low scale in a 200 mL reaction vessel and at higher scale in a
2.5 dm?® reaction apparatus.” Stable suspensions were produced with a volumetric ratio aqueous/organic
phases 0.2, 1% (w/w) of surfactant in the continuous phase and agitation speed at 300 rpm. Argon blanketing
was used to prevent inhibition of the polymerization by dissolved oxygen. At prescribed polymerization
times, reaction samples were collected from the reactor, quenched at low temperature in a solution
containing hydroquinone to stop the reactions, and afterwards prepared to inject the soluble polymer in the
SEC/RI/MALLS system. Dynamics of monomer depletion, weight fraction of gel, molecular weights and
average radius of gyration were thus measured. Final products, after purification, were characterized in terms
of their swelling ratio in aqueous solution.

Kinetic Modelling

A general kinetic approach based on population balances of generating functions>® allows the description of
gel formation based on the underlying reaction steps. Note that radical crosslinking polymerizations are
kinetically controlled and therefore other gelation theories, such as the theory of branching processes, are not



strictly valid for these systems. Kinetic schemes with flexible degree of complexity can be considered in the
framework of the present approach, including not only crosslinking mechanisms but also transfers to
polymer if needed.® Predictions of key properties of non-linear polymers are thus possible before and after
gelation.

Results and Discussion

Experimental and theoretical studies include two copolymerization systems (acrylamide/crosslinker and
acrylic acid/crosslinker) and one terpolymerization (acrylamide/acrylic acid/crosslinker). The former classes
of hydrogels are useful as super-absorbents and the latter as pH-sensitive materials. Figures 1-3 show typical
results obtained with the SEC/RI/MALLS anaysis of the soluble phase of hydrogels.
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Typical chromatograms observed with SEC/RI/MALLS characterization of the soluble phase in hydrogels formation (1). Time-
evolution of the RI (2) and LS (3) signals of the soluble phase during hydrogels synthesis. Predicted and measured time-evolution of
monomer conversion (4) and molecular weight of the soluble phase (5) during hydrogels formation. Repeated swelling (pH=7.5) and
collapsing (pH=1.2) of synthesized acrylamide/acrylic acid hydrogels showing their usefulness as pH sensitive materials (6).

Time-evolution of monomer conversion typically observed in the synthesis process is illustrated in Fig. 4 and
compared with model predictions. The strong dependence of apparent rate parameters (e.g. k, of AA) on
operation conditions besides temperature (e.g. neutralization and concentration) is an important issue. Time-
evolution of the measured molecular weight of the soluble phase during AA/MBAmM hydrogel formation is
showed in Figure 5 and compared with predictions. Ability of the present kinetic approach to deal with
gelation is here illustrated. Special properties of the produced hydrogels are illustrated in Fig. 6, namely the
pH-sensitivity (with applications in drug delivery) of Am/AA/MBAmM hydrogels synthetized in this work.

Conclusions

Dynamics of hydrogels formation was investigated through their production in batch reactor operating with
inverse-suspension. A general Kkinetic approach was applied in the modelling studies concerning the
synthesis of these materials. These results can be used to design the production of tailored hydrogels.
Usefulness of the synthesized hydrogels as super-absorbents and pH-sensitive materials was also shown.
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