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Fig. 1 Hierarchical structure of human hair
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Paracortex

Orthocortex:

Fig. 4 Scheme of orthocortex and paracortex. White dots and lines
mean intermediate filaments. In the cross section of the or-
thocortex, the pattern looks like a whorl.
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Fig. 5 Typical SAXS patterns of a single curly African hair fiber,
measured from the convex side to the concave side. The right
most and left most photos are from cuticle. Middle four pho-
tos, A to D, are from cortex part. P value; see the text.
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Fig. 8 Relationship between radius of curvature and inhomogeneity
of the internal structure for human hair and Merino wool.

T, <HEOIMUEL T0.2<P<0.4, <EONMIEL TO0.6
<P<O08DOHIFHIZH 5T — X SOV D FWHM % %
ENRDI, MEDO T n L35 &, ZNIEHEEBHI
DIfZEHERT NG A= TH D, 1272L, ML nfET
%,%%y&ﬁK%V%Ak¢ém%AKiW%®ﬁo

ORI ENRD LD T, TNEBE T 572012 n/D;
TNERZEOIRE Y Lz,
Fig. 8 13 /%45 £ T (Ref. 150 Fig. 12 #T548), X #i

EHGON—IVER (7 ainBiR) L NERZEOBRE
T, M, HHEMAIFEARAZOBRET, H—IEREY
10cm DIFIFEEL D 5mm O\ < #F F THE 4 2
ROFEEZAT VTV ELTWA, FARIC, a—h3 7V
F, T7UHVE, SHICEBICOWVWTELNIRER LK
BTW5h, Ipbbb Lo, H—ILFEEEABFEZED
BARIZIZIZD & DD AL — AT RIS D, Thid, £BE
Dl V) O5R S IPEEZNTBOMBIS A Off D DK E I 720F
TEINDHTE, ZLTEORBRBARIC L LFEET S
FUBHEE TEDTHDIZDT L EBERL TWAD
ui@;iz,<%%%£EL(V5W%%%®%@ﬂ
AL 7oo KB K BB ESEMARO O, v
Tv7ﬂuﬁmby%%W%ﬁ§~%ELtﬁ PILET
HbHEEPNS,

4. MEBICE B ERE(L

L & BT, FMBRIIVW-LECAICENS, (k]
DR 27T EFRHBEROAL LS, KEICHZNPEEEIC
Bhn, AFvr7 AthEmottRcix, 7vFza v s
FHIEL TEL ORI nNTn5b, —F, EEEED
THHI M. MR LALNTWSEZO MBI ST
AP A &L EAEZTH D, Tz, [BIZHRY 2 — 40
ThWw] INyavhiaiks] L2 Ebnb, Ch
EARBIA DE D, FICEEZEPML 2520 2 L ZBR
LCW5, FRICHEIEFRIZEIC2WMICBE2E R4

Fig. 9 Appearance of hair luster of Japanese women in their teens
to sixties (typical examples).

HT EMPPoTWD, TNHLDOEETA V7B
I AR E LT, BEICHL TEIANT T =B L
TW5b, HMEICBELTL, 77 kb 50Dk
WHDD, BEFINITILB AR TINTVS

EOTA VDV TR E LI L \WWAT 7 % B S
THICHIY, Ll ooavyt /S FHLETH -
Too EREOBGLIINT, 72 & 2 ITEEICE 5 i &1
TNDTHHDH? EHICHBEENMIEEATHEDN?
CD XD BARFIET AR — T Lz,

FF, BEOMBBRSICOWTOEEREYERHL 7=,
HEITL0EEH» HT0R E TOEEBAEFEDO LW T, KRIEL6
r A=< TR AEE SV H LTHEDT,
SEﬂAf%ﬁﬁ%m%fo,uﬁzm% X LA A AT
To T ERBICTERMMCHEEZ L TL O\, HAKER
13T < Zt%i? WCRIA Vv —WRA Tk o 7o, WEEED
MBI OWTEERRY, BiedHn, RUEEZOYV /U
T w4185 T2 3 B OFMFHIE S AMBARA L 7o R, F
WD LD BICONTEIZY Y DB A ADENE D - T <
CEBRDPo 0, RAZICHT2EHMAEICESNT
b, FWPEVEIEE [NDavhian] L0 OE20KA
DIEPICH, [YYRE] EWVOEZOMAZHEML Tk
D, YYORKFRAmMEN T, Fig. 9ICREFDOEA
Bhmrd, Thzh, va—bt7, BR2Zoviovs,
KECVIOVINT AZRA VDN -bORETH 5, &
DRIERIBDEDED LD EDbNSD, &5 %kod
Lk, s by, & LACHETONA 5 A 5
B, BOATELS>EDLTOBHDITHL, FOE WA
TRENDENIYVICRZ A EDbO2 S

FRBETHE, FHEOERZIIEES TR, 5V
TN TR E L TS HDBRENT EPRDLN
Too £ TT, 2308 0DF YA MDDV VT VT EE
"o, TOEEHROEEAZRAL, TN, B2
REZAF % FTHRORA, ZO2KILERICHL T1lmm
PR CHREELREL, ThEZNDOEZOR LI 515
cm (JeRULNN—=<XBEEOD 5 ANF /A=< B o> T
WG DAR) ETOFEMEZRDIz, HEANTHL T V/F

HETSE March 2008 Vol.21 No.2 @ 83



80%
4 THH—LEE
B sox B gemil b
S O 4~6em
BR 40% O 2~4cm
W B 20mplF
20%
N=230
0%
WA ERAE WTHE GRS BTE HRF BTOR O WA ERA AT E@
104¢ 2048 304t 4048 5048 6Ot
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Fig. 1 Change in inhomogeneity of internal human hair with age.
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Fig. 12 Relationship between radius of curvature and inhomogenei-
ty of the internal structure for Japanese women’s hair of
various age.
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Fig. 13 New hair care brand ‘‘Segreta’’ aiming for glossy hair for
mature women.
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Structural analysis of human hair fibers by
micro-beam SAXS and application to the
development of hair care products
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Abstract This paper introduces the results of synchrotron micro-beam SAXS (Small Angle X-ray Scatter-
ing) on the structure of curly hair and the structural changes with age. Hair shape varies for races and individ-
uals, however, for all of them, hair fibers with curly shape have different internal structures from the concave
part to the convex part of the curl. It has been found that the curliness depends on the degree of inhomogene-
ous cell distribution and this relationship holds regardless of race. We have found that the ratio of the hairs
having a meandering shape increases with age and it is a cause of the hair luster reduction. The internal struc-
ture of meandering hairs generated by aging also has a similar inhomogeneity to curly hairs. We have deve-
loped a new hair care brand on the basis of these new findings.
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