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Staining Mechanism of Oxidative Hair Dyes in the Cuticle Layers of Human Scalp Hair
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Abstract

We report the staining mechanism of oxidative hair dyes (permanent hair color) in cuticle layers of human
hair. In general, the staining mechanism of oxidative hair dyes is considered that the oxidative hair dye monomer
penetrates into the cortex, and is polymerized and colors in there. It was, however, confirmed that the cuticle layers
were not only the pathway to the cortex of oxidative hair dyes, but also were staining sites with them, by the observa-
tion with digital microscope of the cuticle fragment and the thin cross-section of the dyed hair. The metals may be
distributed in the S-layer of cuticular CMC (cell membrane complex), which was suggested by transmission electron
microscopy (TEM) observation. We suggest the staining mechanism of oxidative hair dyes in cuticle layers as that
the dye monomer predominantly penetrates through the J-layer of cuticular CMC and being polymerized in the
[-layer/d-layer interface, which will be catalyzed by trace metals in the S-layer.

Key words:

1. #&

~NTH T =) 7R o, GRb Ik
D, FIEBLEESR] (~NTH S5 =), BEREE (~T <
=Fa27), —HEOEICRBIE NS, DT, Bk
EAl (~7Hh 7 —) BgRadNED, BRERRVEE
DEML, ROBLELHOLNRTVWEAT AT =Y v 7K
Thbd, Fio, —MCERICEEAIFESERAOE»ICE
ENDO X 5 = viFEAENR L CEEAIS 4 2 ElEH
(7)) —FEH) bET 570, BEICH LT —EDY:
BERETIHFAOZEIE LTS 2 EAREE 8%, TD
Feid, HICHEZZ B D 52L&k b, 2F%2H5
DITGED TEOER LD E W ITFED = — X &l LT
WnEEOLNS,

FEEWE Fig. 1ISRT LHK, avFy 7 200 %
6~10BDF 2 —F 4 7 VICBLNIMETH BV,
Fa—T 4 VEISICHEGFEICHRT 2T VK
Fa—Tao0E, HlEICHRTZZF YV Fa—T
IV EOHRRICY T o, &Fa—TF 1 7 VORICIE
cuticular CMC (cell membrane complex: AR IE & A)
EFEEN D Fa—T 4 7 WED LaiEET 2ERIO X
HIEIE, BENEANDIKD DIRBEEE & WD EBE %

Jll]

oxidative hair dye, cuticle, CMC, S-layer, metal.

1Y MR R OMEER S B0 TNT v 7RI
707479V (787 4 7Y VOR), HFRPERE
DOWHIRESE ) 5750, 3T v 7 ZHKERIC (3 cortical
CMC DMFES %o

— R AL BRI, BRILEE e <= — (p-
phenylenediamine, p-aminophenol 7% &) & 74 ) (7
VEZT, B/ I Y -VTIVIEE) 2EETS 1A
&, BBRLKEEZEGT 5 2 A TRIE N, QEBERIC
LAIE 2 K2 RE L CHERT 5, BRILEEE, ~—HE
G, oKETH B, BRIKRICLOEBRILEN D
CLHWoE/ 2z —DEGL, muRelEad 5B
FESMMENRT 5, —HT, 7VAY)EETOBEEL
KFRIFIEEANDO 2 5 = v BRESRL ThET 5, Bk
FEHI TGt L s FRRETTER L TV 5,

AL RTEROGEA =X L 3IEFICER TH 5, T

DR EERILGRIEEYITH D, T ORI A5
COWTRLEIP S Z OMFEB B IN TS, PIZE
p-phenylenediamine 7> 5 (& Bandrowski’s base & RIS 5
HBEO —gEFEEYOERY PHonTsD, WDh»
DIRILGLEIE A O ISR P A S EF ICE £ 5
NTWn39,

—77, BRALGLE O BER B PG MIT >V T

L¥ ok —a— e e
T480-1131 BHIREAFITRFEMTHEA 1-12
1H4&5E E-mail: takehito_imai@hoyu.co.jp

2 BRIRRR RS
T480-1195 BHFIEEATFITEIERENX 21

L. * General Research & Development Institute, Hoyu Co., Ltd.
(1-12 Roboku, Nagakute, Aichi 480-1131, Japan)

2 School of Medicine, Aichi Medical University (Nagakute,

Aichi 480-1195, Japan)



