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ABSTRACT

This study was investigated to observe morphological changes of two pre-astronauts' hair, male and female by electron
microscopy and to analyze its tensile strength by using rheometer. The surface of those two pre-astronauts’ hair, which
were very rough and irregular, contained separated scales and destroyed remnants of cuticular cells. Also, there were
many holes on the cytoplasm of the cuticular cells which forms the cuticle layer. The destruction begins when the
endocuticle where the holes form gets destroyed. And then, The tensile strength of female pre-astronaut’s hair was 14.60
mm which is 10% reduced, compared to that of the normal healthy hair. Thus, this result thought to be due to the
prolonged change of the biorhythm and psychological instability of the pre-astronauts.
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Fig. 1. Electron micrographs of male pre-astronaut’ hair. The scanning electron micrographs of figure a and b show coarse hair surface. c:
Magnification scanning electron micrograph of a circle in figure b shows many cell debris of endocuticle and its destroyed holes. d: Cross
sectioned hair have many holes (arrows) in the endocuticle. e High magnification scanning electron micrograph of hair surface shows lift off of
the scale (arrow). f: Transmission electron micrograph of hair shows cortex (Co) and cuticle layer (Cu). Arrow: hole, M: melanin granule.
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Fig. 2. Electron micrographs of hair of female pre-astronaut’s hair. Scanning electron micrographs of figure aand b show coarse hair surface and
separated scale. ¢: Magnification scanning electron micrograph of figure b shows irregular and destroyed scales. d: High magnification scanning
electron micrograph of a circle of figure ¢ appears many holes(H) in the destroyed cell debris. e: The scales on the hair surface are fissured and
lifted off. f: Transmission electron micrograph of hair shows cortex (Co) and cuticle layer (Cu). The endocuticle (En) of cuticular cells have many
holes(H). Ex: exocuticle.
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Table 1. Tensile properties of female pre-astronaut’s hair

Name Peak stress Sample height Distance Tensile energy Tensile strength
(©) (mm) (mm) (erglem?) (g/em?)
*Virgin hair 162.25 1.00 12.47 130.85 16.23
Female pre-astronaut’ s hair 146.00 1.00 14.26 14.57 14.60

*Virgin hair data from Roh et al. (2009)
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