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Introduction and Aim of this work
Materials combining flexibility and toughness are in high demand for applica-
tions in medical devices and soft robotics. We achieved such properties by com-
positing silica particles with poly(2-methoxyethyl acrylate) (PMEA); however, this
behavior has not been reproduced in other polymer systems!ll . One possible
reason for this limitation is the difference in polymer adsorption behavior onto
filler particles. In conventional composites, polymers strongly adsorb onto inor-
ganic particles, whereas PMEA shows little affinity for silica surfaces. In this study,
aiming to extend this concept to other polymer systems, we sought to establish
a method for controlling elongation behavior by regulating polymer-particle ad-
sorption through silica surface modification. We report an approach to transform
a composite elastomer based on poly(diethylene glycol) methyl ether methacry-
late (PMEO2MA), which strongly adsorbs onto silica, into a flexible and tough ma-
terial by reducing the adsorption strength.
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Results and Discussion 8
Figure 1 shows the results of uniaxial tensile tests. The
composite containing unmodified silica particles exhibited
stiff mechanical behavior, whereas the surface-modified
system showed low stress at small strains followed by a ¢ . SRR w00
pronounced stress increase at higher strains, resulting in Strain £ 1%
flexible and tough elongation behavior. Heat generation
during deformation and hysteresis measurements re-
vealed reduced energy dissipation in the modified system,
indicating suppressed PMEO:2MA adsorption and reduced
interfacial rupture during deformation. Hansen solubility
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interactions between the polymer and modified silica par- Fig.1. Stress-strain curves for
ticles. At the presentation, these results will be further dis- PMEQ,MA- silica

. e . composited elastomers
cussed to demonstrate the general applicability of this ap- (a) Untreated (b) Treated

proach to flexible and tough polymer systems.
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