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Structural analysis of silk fibroin material surfaces by solid state NMR measurement
s
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Structural analyses of wet-heated silk fibroin materials were performed by solid-s
tate 13C CP/MAS NMR and 13C PST/MAS NMR measurements. It was revealed that the wet-heating treatments chan
ged secondary structures of silk fibroin molecules in fabrics and sponges. It is thought that different in
itial structures of silk fibroin materials induced the different interactions between fibroin molecules an
d water near the surface during the wet-heating treatments, and different interactions influenced structur
al changes and molecular mobility of silk fibroin molecules. In addition, it was found that contents of th

e unknown structure, which was assumed to be silk Il1l, were changed by wet-heat treatments and water conte
nts.
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Figure 1. ®*C CPIMAS NMR spectra of the
non-treated fibroin. (a)Full spectrum and (b)

expansion of the C,/C region.
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Figure 2. The spectral fitting of Ala Cg peak
region of the *C CP/MAS NMR spectrum for
the non-treated silk fibroin fabric
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Figure 3. Relationships between the observed
relative intensities of silk structure (silk | and
silk 11) and the treatment time at 121°C.
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Figure 4. The spectrd fitting of Ala C; pesk
region of the *C CP/MAS NMR spectrum for
the heat-treated (at 121°C for 60min) silk
fibroin fabric in the wet condition.
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