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Determination of Inter-molecular Structures of Fibers and Polymers using Ultra-High
Field Solid State NMR with Ultra-High Speed NMR Probe
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The analytical method for the structure determination of several fibers and
polymer materials was proposed on the basis of newly developed 1H solid state NMR method. The method
consists of the combination of microprobe with ultra-high speed and ultra-high field NMR magnet together
with the theoretical chemical shift calculation. The 1H NMR peak assignment and 1H chemical shift data
were obtained together with the inter-molecular atomic distance information usin? this analytical method.
The structure of Bombyx mori silk fibroin before spinning was determined precisely and details of the
hydrogen bonding formation which contributes to the structural stabilization were clarified. The
structure of the silk fibroin after spinning was also determined precisely. Then the fiber formation
mechanism was discussed on the basis of these two structures. Similarly, this 1H solid state NMR method
was also applied to determination of the structure of the crystalline fraction in spider silk.
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