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Abstract: Polyurethane (PU) prepolymer was synthesized from ethylene oxide/propylene oxide (EO/PO)
random polyether polyol, toluene diisocyanate and chain extender such as ethylene glycol and 1,4—
butanediol. PU foams having various compositions were fabricated from PU prepolymers with different
hard segment contents(%) and mixed foaming solution of different compositions. PU foam from chain
extender—introduced PU prepolymer and mixed foaming solution containing glycerin showed better
mechanical property than other groups. Various PU foams were tested on their mechanical property,
moisture vapor transmission rate, absorption speed, absorptivity, morphology and cell culture test. According
to the test, the PU foam fabricated from chain extender—introduced PU prepolymer and mixed foaming
solution containing optimum composition of F—68, glycerin and CMC was found to have the best property
for wound dressing materials. From 2 vivo animal study, it was confirmed that above PU foam showed
rapid wound recovery.
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Table 1. Chemical Composition for the Synthesis of PU Prepolymer

Series

Component (wt%) PUPy PP,
Polyoxyalkylene triolether 79.62 84.79
Ethylene glycol 0.48
1,4—Butanediol 0.7 -
Toluene diisocyanate 19.2 15.21
Total (wWt%) 100 100
Hard segment content (%)” 20.38 15.21

“PUP : PolyUrethane prepolymer. "Hard segment content (%) = (TDI+1,4—
BD+EQG)/(TDI+1,4—D+EG+polyoxyalkylene triolether).

Table 2. Composition of Mixed Foaming Solution

Component Series
(Wt%) RSl RSQ RSg RS4 RS5
Deionized water 66.8 98 67.8 95.7 68
F-68 1.3 2 - 1.9 14
CMC 1.7 - 1.7 2.4 -
Glycerin 30.2 — 30.5 — 30.6
Total (Wt%) 100 100 100 100 100

Table 3. Synthesized PU Foam from Different Compositions

Component ratio (wt%)

Series PU prepolymer Mixed foaming solution
PUP,+RS,; 50 20
PUP;+RS; 50 20
PUP,+RS; 50 o0
PUP,+RS, 50 20
PUP;+RS;5 50 20
PUP,+RS, 50 00
PUP,+RS, 50 20
PUP»+RS; 50 20
PUP,+ RS, 50 00
PUP,+ RSs 50 20
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Table 4. Design for Animal Study

Group Materials NO. of Rats
Control Gauze 16(No.1-16)
PU foam PUP;+RS; 16(No.17—-32)
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Figure 1. FTIR spectra of the synthesized PU prepolymers.
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Figure 2. GPC profiles of the synthesized PU prepolymers.
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Figure 12. Macroscopic observation of wounds treated with gauze.
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Figure 13. Hematoxylin and eosin staining (H&E) of wounds treated with gauze and PU foam (PUP;—RS;), respectively.
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