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Effects of PEG (Polyethylene Glycol) Concentration and Mixing Ratio of
PEG/Gly (Glycerol) on the Physical Properties of Silk Fibroin Films
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Abstract

To study the effects of plasticizer concentration and its ratio on the physical properties of silk fibroin films,
polyethylene glycol (PEG) was used at 4 different concentrations; 1, 2, 3, 45% (w/v). Tensile strength (TS)
and water vapor permeability (WVP) increased with the increase of PEG concentration, while opposite trend
was observed for percent elongation of silk fibroin films. WVP of silk fibroin films increased from 2.54 ng -
m/m’sPa for 1% of PEG to 5.41 ng - m/m’sPa for 4.5%. In addition, a mixture of PEG and glycerol (Gly) as
a plasticizer was used at the ratio of 100:0, 75:25, 50:50, 25:75, and 0:100 (w/w). Percent elongation of the
films was improved to 130.95% when the ratio of 75:25 was used. On the contrary, WVP of silk fibroin films
increased with the decrease of the ratio of PEG:Gly. Effect of the plasticizer concentration and its ratio on
the color of silk fibroin films was negligible. These results suggest that mixture of PEG and Gly as a plasticizer
provide more flexible than PEG alone in silk fibroin films, and the best ratio of PEG to Gly was 75:25.
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Table 1. Effects of plasticizer concentration and its ratio
on tensile strength (TS) and percent elongation (% E) of
silk fibroin films
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FEE e sl A H 258 ¥4 Cug 5(24)9)
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PEG®} GlyY v1&& tpaA & 49, JA7}EE PEG:
Gly2] B]7} 100:04 = 13.72 MPa& 7} =9k, 0:100Y
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Table 2. Effects of plasticizer concentration and its raﬁo

Plasticizer Tensile strength Elongation on water vapor permeability (WVP) of silk fibroin films
treatment (MPa) (%) Plasticizer treatment WVP (ng - m/m’s Pa)
1 3254+3.06™" 563% 1.07}‘3’ 1 2.54+0.08"
14.97£2.40" 7314159 2 3.03+0.02°
[s) o . — U\
PEG (%) 3 13.72+2.89" 12.01£0.94° PEG (%) 3 495+ 0.05°
45 4.92+0.85° 54.79+8.26 45 541 40.35°
100:0 13.72+2.89° 12.01£0.94° 100:0 3.25+0.05°
PEG:Gly 75:25 11.62+051" 130.95+5.28" 75:95 3.8410.09
) 50:50 6.36+0.40 74.92+5.02° PEG:Gly ratio 50:50 431+0.07"
ratio 25175 6.59+0.11° 115.35+10.89° 25175 491 +0.33"
0:100 458+0.40° 129.92+6.117 0:100 5.13+0.48"

"Means of five replications T standard deviations. Means in
the same column followed by the same letter are not sig-
nificantly ( @ =0.05) different by Duncan’s multiple range test.

YMeans of three replications* standard deviations. Means in
the same column followed by the same letter are not sig-
nificantly ( @ =0.05) different by Duncan’s multiple range test.
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Table 3. Effects of plasticizer concentration and its ratio on Hunter L, a, b values, and total color difference (4E) of silk

fibroin films

Plasticizer treatment L a b A4E
1 96.35+0.17"" -0.23+0.05° 2.64%0.15° 150+0.19°
PEG (%) 96,35i0.11bb —0,29i0.02§" 291 iO.lSE 1.69i0.17az
3 96.39+0.27° ~0.34%0.03 2.82£0.08™ 1.62+0.21°
45 96.69+0.05° -0.49+0.04° 3.30£0.14° 1.86+0.13"
100:0 96.39+0.27° -0.34%0.03° 2.82+0.08" 1.62+0.21°
7525 96.260.14% -0.58+0.11° 3.74+0.42° 2.47+0.42°
PEG:Gly ratio 50:50 96.36%0.04° -0.45+0.07° 3.36+0.15° 2.061+0.16™
2575 96.42%0.09" -0.44%0.04™ 3.44+0.12° 2.11+0.10™
0:100 96.61 +0.39° -0.48+0.04® 3.39£0.17° 2.00+0.28™

YMeans of five replications * standard deviations. Means in the
(@ =0.05) different by Duncan’s multiple range test.
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