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Table 1 Standard of toxicity grading

RGR Toxicity grading Judgement

>100% 0 grade Qualified
75%-99% 1 grade Qualified
50%-74% 2 grade Need more analysis
25%-49% 3 grade Disqualification
1%-24% 4 grade Disqualification

0 5 grade Disqualification
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Fig.1 FTIR spectra of silk fibroin irradiated with different
absorbed doses: a. 0kGy; b. 25kGy; c. 50kGy; d. 100kGy; e.
200kGy
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Fig.2 The proliferation activity of dermal cells influenced by
silk fibroin films with different absorbed doses of y-rays (n=6)
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Table 2 Toxicity of extracts of silk fibroin films with different absorbed doses of y-rays (n=6)

Time/h Group OD value RGR /% Toxicity grading
24 Control 1.122+0.050 100 0

SF extracts 1.131+0.016 100.8 0

25 kGy SF extracts 1.1244+0.042 100.1 0

50 kGy SF extracts 1.141+0.036 101.7 0

100kGy SF extracts 1.087+0.050 96.88 0

200kGy SF extracts 1.030+0.052 91.8 0
2 Control 1.315+0.051 100 0

SF extracts 1.274+0.084 96.88 1

25kGy SF extracts 1.289+0.062 98.02 1

50kGy SF extracts 1.245+0.015 94.68 1

100kGy SF extracts 1.289+0.075 98.02 1

200 kGy SF extracts 1.292+0.017 98.25 1
144 Control 0.8830.060 100 0

SF extracts 0.832+0.049 94.22 1

25kGy SF extracts 0.822+0.041 93.09 1

50kGy SF extracts 0.815+0.007 923 1

100kGy SF extracts 0.952+0.021 107.8 0

200kGy SF extracts 0.886+0.042 100.3 0
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Table 3 Hemolysis test of silk fibroin films with different absorbed doses of y-rays
Group OD value
Mean Hemolysis rate/ %
1 2 3
Control Positive 0.441 0.566 0.539 0.516 -
Negative 0.065 0.076 0.049 0.064 —
Extracts 0 0.064 0.074 0.062 0.067 0.66%
25kGy 0.058 0.060 0.036 0.052 2.66%
50kGy 0.061 0.050 0.042 0.051 2.73%
100 kGy 0.060 0.030 0.029 0.040 -5.24%
200kGy 0.061 0.038 0.107 0.069 1.18%
Eﬁiﬁ:;i%ﬂ;Sﬂk 0 0.062 0.063 0.060 0.062 0.44%
25kGy 0.039 0.082 0.022 0.048 -3.47%
50kGy 0.057 0.037 0.054 0.050 -3.10%
100kGy 0.033 0.093 0.104 0.077 2.95%
200kGy 0.013 0.075 0.011 0.033 -6.71%
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Study on the biocompatibility of silk fibroin irradiated

with different absorbed doses of y-rays
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ABSTRACT To investigate the effects of y-irradiation on the biocompatibility of silk fibroin, the silk fibroin film

was irradiated with different absorbed doses of 0, 25, 50, 100 and 200 kGy, respectively. The dermal cells were used

as experimental cell model and cultured on the irradiated films. The molecular structure of silk fibroin was analyzed

by FT-IR (Fourier Transform infrared spectroscopy). The graded toxicity and hemolysis had been tested. The results

showed that there was no obvious change with the molecular structure of silk fibroin in the range of absorbed dose,

meanwhile there was no significant effects on the growth and proliferation activity of dermal cells. And there was also

no obvious toxicity to the cells and the silk fibroin film had the good hemo-compatibility. In conclusion, in the range

of 0—200 kGy, the y-irradiation has no significant effects on the structure and biocompatibility of silk fibroin.
KEYWORDS Silk fibroin, y-irradiation, Molecular structure, Biocompatibility
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