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Development of Stimuli Responsive Conductive Polyurethane Hybrid Materials
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I prepare electric conductive and stretchable hybrid materials composed of polyhedral oligomeric silsesquioxane

(POSS)-capped polyurethane (PUPOSS) and doped poly(3-hexylthiophene) (P3HT). For realizing coexistence of

polar conductive and elastic components in films, I focus on POSS structure and it was chemically combined at the

terminals of the polyurethane main chains as a compatibilizer. Hybrid films are successfully fabricated by the

simple mixing and drop-casting with the chloroform solutions containing doped P3HT and polyurethane polymers.

The hybrid materials show high conductivity and stretchability even with a small content of doped P3HT because

the hydrophobic POSS skeleton promotes aggregation of doped P3HT in the films. Efficient carrier transfer can

occur through the POSS-inducible ordered structures.
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Scheme 1. Synthesis of PUM and PUPOSS
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Figure 1. In-plane conductivity of F4-TCNQ doped P3HT

films.
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Table 1. Hybrid films with polyurethanes and doped P3HT
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Figure 3. (a) SEM images of the surface of hybrid films
(interface of hybrid film/PFA dish). The amount of doped
P3HT loaded in all films is 20 wt%. (b) SEM images and
elemental mapping of the cross section of hybrid films. The
amount of doped P3HT loaded in all films is 20 wt%. Right
side of the images is the interface of hybrid film/air.
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Figure 4. Left: Stress-strain curves of hybrid films at each
amount of loaded doped P3HT. Right: Tensile modulus and
strain at break of hybrid films.
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Figure 5. DSC curves of each film at (a) first heating cycle
and (b) second heating cycle. Heating rate is 10 °C/min.
The content of P3HT in P3HT/PUM and P3HT/PUPOSS
is 20 wt%.
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Figure 6. Illustration about the plausible mechanism that

POSS enhances conductivity.
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Figure 7. TGA curves of hybrid films at each amount of
loaded doped P3HT.
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Figure 8. (a) In-plane conductivity of hybrid films. (b)
Correlation between conductivity and strain at break of
hybrid films at each amount of loaded doped P3HT.
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Figure 9. (a) In-plane conductivity of hybrid films. (b)
Correlation between conductivity and strain at break of
hybrid films at each amount of loaded doped P3HT.
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