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SIRASIT KAMPANGSAT : DEVELOPMENT OF POLYURETHANE-BASED SHAPE
MEMORY POLYMER TO BE USED AS SMART WOUND CLOSURE STRIP
THESIS ADVISOR : TATIYA TRONGSATITKUL, 68 PP.
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The research aims to develop polyurethane-based a shape memory polymer.
The synthesis of polyurethane included a two-step polymerization procedure using
polycaprolactone diol and 44,4'-Methylenebis isocyanate. Enhancing Young's modulus
to be used as smart wound closure by including molar ratios of palm oil 0, 10, 20, 30,
and 40%. Through principle of shape memory polymer to recovery the wound until
the wound pull convergence of the two edges of the wound. The chemical bonding
of polyurethane was confirmed by FTIR, which revealed the functional groups of -NH,
C=0, C-0-C, Amide I, Amide Il, and Amide IlI. It was shown that the inclusion of palm
oil molar ratios resulted in an increase in the Amide | functional group. The DSC
evaluated the thermal behavior. The glass temperatures were found to be around -60
°C, though the melting temperature of polycaprolactone diol was around 52 °C and
butane diol was around 75 °C. Crystallization was detected by XRD, showing the
development of a crystalline structure during the sample preparation process. By using
the tensile method to test the mechanical properties, it was found that increasing the
molar ratio of palm oil from 20% to above could raise the Young's modulus to 130
MPa, the minimum requirement for a wound closure strip, and the maximum increase
was observed to be 327.86 MPa at a palm oil molar ratio of 30%. At a palm oil molar
ratio of 30%, the shape fixity and shape recovery were found to be optimal, with
values of 87% and 98%, respectively. In order to create a wound that was similar to
the wound that would result from the surgical operation, surgeons created a wound
on human artificial skin. The wound closure simulation was conducted in a
temperature-controlled environment setting at 25 °C. The test results showed that

heating polyurethane-based shape memory polymers to 70 °C started their shape



recovery behavior, which was able to keep wound closure. Further, the suffered wound
adhesion was observed for a duration of 15 days, which approximates the healing time

of human wounds as stated in the objective of this study.
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