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The technology of film production is important in the cosmetics and biomedical fields. We have developed
convenient procedures for preparing human hair protein films and particles mainly consisting of hard keratins.
Chitosan, a polysaccharide composed of D-glucosamine and N-acetyl-D-glucosamine, can form a film and is
commercially used in various fields. Thus, we prepared the composite films consisting of human hair proteins and
chitosan. The composite films were translucent and formed a micro phase separation structure, which has each
crystal of two components. The films consisting of 70-95% hair proteins exhibited higher UV/VIS-absorption around
260-400 nm wavelength over the values that were obtained by summation of each component. The values of water
content and contact angle decreased with increasing the content of hair proteins. The heat stability of hair protein
was improved by the addition of chitosan. These results suggest that a simple mixing with chitosan can control the
properties of the hair protein film including UV-absorption, water content, and contact angle. The composite film
can be customized for individuals and will be a promising material with biocompatibility.
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Fig. 1 Photographs of the composite films consisting of hair proteins (HP) and chitosan
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Fig. 4 Thermogravimetric curves of the composite films
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Fig. 5 Water content of the composite films
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Fig. 6 Contact angles of the composite films

—ENERLNVEEX M ORBEETIIVLDIERHEEE -

SEE

AWIEIC TR TEX F LAMEEANT A X o U —f5e
WP EICHRER L L Ed. $72. AHROZTICH
n, RS OBFHBAEICESEILE L BT Ed,

(BEXH)

1) BEHEA - vV T AT r— a Y2 - EE
BEAHE 7 AV LADRIREWGE, A A AT A —,
19(12), 22-27, 2002.

2) BEFHMGL, A E— kT -
NEE S 237 B o O ASTISA B Bl 5
mmEEaEE, 30(1), 5-9, 2006.

3) Nakamura, A., Arimoto, M., Takeuchi, K., and Fujii, T

A rapid extraction procedure of human hair proteins

VA 7 VICET 2 e
HAE B

and identification of phosphorylated species, Biol.
Pharm. Bull,, 25, 569-572, 2002.

4) Fujii, T, Ogiwara, D., and Arimoto, M.: Conventient
procedures for human hair protein films and properties
of alkaline phosphatase incorporated in the film. Biol.
Pharm, Bull,, 27, 89-93, 2004.

5) Fujii, T. and Ide Y. Preparation of translucent and
flexible human hair protein films and their properties,
Biol. Pharm. Bull,, 27, 1433-1436, 2004.

6) Kobayashi, S., Morikawa, H., Ishii, S, and Fujii, T.:
Development of blood analog fluids using human hair
protein particles. JSME Int. J. Ser. C, 48, 494-498, 2005.

7 ) BEHAEL © Preparation and properties of protein particles
from human hair, 2 A X b 0 DHFFeIREN T W78
rh iR 4E | 16, 25-31, 2007.

8) FEiE— Wtk - BB & H &, RWARHE, © o
AFRAFF 0 F MY, Bk, 1995, 51-86
H

.



