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Application of SPring-8 to Measure Changes of Internal Structure of Hair Fiber

Norimichi SANO*, Shingo TAKEDA**, Junji MATSUI** | Hidekazu TAKANO *** and Yasushi KAGOSHIMA***

Synchrotron radiation-sourced wide-angle X-ray diffraction (WAXD) pattern of human hair under
mechanical stress gives us information on microscopic deformation of the constituent keratin protein.
The helical pitch of o-keratin molecule for respective stress was read out from the diffraction pattern.
Longitudinal crystal modulus of elasticity, or spring constant, of o-Keratin in hair fiber was calculated as
a slope in the Hookean region of the stress-crystal deformation curve. The spring constants demonstrated
that a new formulation of hair conditioner soften the damaged hair fibers. The formulation was launched
on the market as a conditioner for unruly or naturally waved hair.
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