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Controlled Drug Release from Silk Fibroin Films Treated with
Methanol-water Mixtures
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(College of Chemistry and Chemical Engineering, Guangxi University, Nanning 530004)

Abstract Silk fibroin (SF) films were prepared using a casting method and the structural change owing to
treatment with methanol-water mixtures of different concentrations was investigated by Fourier transform
infrared spectroscopy (FTIR) and X-ray diffraction (XRD). The results were used to reveal the influence of
structure on the release dynamics of Rhodamine B, a model compound loaded in the SF matrix. In methanol
concentration ranging from 50% to 90%, the content of silk IT crystalline structure, constituted by S-sheet,
first increased and then decreased with increasing methanol concentration in the mixtures, reaching a maxi-
mum around 80%. It was found that Rhodamine B released from the SF film via Fickian mechanism, of
which the diffusional exponent increased with increasing SF-sheet content in the matrix, suggesting that the
silk II crystal could be used as natural regulator for drug release from SF material.
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Figure 1 FTIR spectra of silk fibroin films treated with
methanol-water mixtures of different concentration

Preon/%: (1) untreated; (2) 50; (3) 60; (4) 70; (5) 80; (6) 90
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Figure 2 Secondary structure content of silk fibroin films
treated with methanol-water mixtures of different concentrations
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Figure 3 Curve-fitting results of FTIR spectra in amide III re-
gion of SF films treated with methanol-water mixtures.
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Table 1 Curve-fitting results of FTIR spectra in amide III region of SF films treated with methanol-water mixtures and assignment of

band position
) » . Area/%
Assignment Band position/cm
Untreated @veon=50%  @meon=60%  @rmeon=70%  Omecon=80%  Pmcon=90%
p-sheet 1220 10.3 14.9 16.3 8.9 215 7.0
p-sheet 1230 6.6 6.7 5.1 9.3 4.7 13.0
[P-sheet 1240 15.7 10.8 13.9 19.5 19.1 17.6
Random coil 1252 12.6 16.8 15.0 7.0 1.7 7.0
Random coil 1256 10.1 8.7 7.3 8.0 3.1 8.0
Random coil 1260 9.3 4.5 43 12.0 18.6 12.0
p-turn 1275 0.2 9.5 10.1 10.1 14.5 9.8
p-turn 1280 11.1 3.6 3.7 5.0 6.0 6.1
p-turn 1285 9.2 5.2 6.0 1.3 0.1 1.5
o-helix 1305 2.5 6.4 6.3 5.4 5.8 4.8
o-helix 1318 2.0 1.9 1.8 1.8 0.1 1.8
o-helix 1335 10.2 10.8 10.2 11.8 5.0 11.2
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Figure 4 XRD spectra of silk fibroin films treated with
methanol-water mixtures of different concentrations

@meon/%: (1) untreated; (2) 50; (3) 60; (4) 70; (5) 80; (6) 90
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Figure 5 Cumulative release profiles of Rhodamine B from silk
fibroin films treated with methanol-water mixtures of different
concentrations
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Figure 6 Experimental data based on Peppas equation for Rho-
damine B release from silk fibroin films treated with methanol-

water mixtures
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Table 2 Parameters obtained from Peppas equation for Rhoda-
mine B release from silk fibroin films treated with metha-

nol-water mixtures of different concentrations

¢MEOH/% k n R
50 0.0618 0.3891 0.9978
60 0.0491 0.4036 0.9972
70 0.0357 0.4243 0.9959
80 0.0358 0.4677 0.9967
90 0.0598 0.4266 0.9948
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