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Abstract

Chitosan is an environment-friendly and natural cationic polymer that can be used as a hair cosmetic
additive. Healthy hair and damaged hair samples were experimented on according to treatment conditions
using a water-soluble chitosan. Chitosan treated hair samples were studied on the physical and mechanical
property changes. It is most effective when the water-soluble chitosan treatment was adjusted to the
Neutral (pH6.8) or Acid (pH4.5). When the water soluble chitosan was treated at pH4.5, the tensile
strength, tensile elongation, and elasticity of decolorized hair all increased. The virgin and damaged hair

both changed into elastic and soft hair. The effect of chitosan treatment is more noticeable in the healthy
hair than in the damaged hair.
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SAgA AF 20079 29)9 FL3I WG OIE &
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ZAHR 1g9] thd= rEoA AR E Fu)Eg.
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A 94.29%% 2R E YT},
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Fig. 1. Chemical structure of chitosan.
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T8 7IEY S & Azt 84 VEY &
dle] pH= 682 S HSI 2w pHe 215 ThEA
Ag317] 913t 459 8002 A vizEE X
T8 357 A9 84 71 EA SAE A xS
10%2 348 24843, 15 F=2 NaOH §4-&
°)8-3t] 84 71 EAT §A] pHE ™A

2 SLS 10% solution 1méE Hoj
S W F g ol g4
= g A v Al F Eol
TTE FE] FASAT A0l B B ¥F

o} Bz o]&d WE2 4%
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3) S E|

&R s | EA M 298 AES] 9
St ARE AR} FAT MES o] &3l 13 &
AL HAAFAT 1491 BAR) 2= HAFe) 30volume
Hsk4(9%) 100meel 2A41¢] GAERA 2= 3

— 1656 -



T84 JIEL Ml olst

Q80| 20| X/C151 K

Jm
0z

o} 139

Bl b e}

4) 7| =0 X2

AH] 1:509] Y| EAL S0 mkS
41 60%-7F WXt 7| EARS imf?} =
el 60°CY €F0 2 1087 9
AxH 1B A A2 2ag 2] 7) 229
BIAIZ thg AR golegr FEEA AHs)
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3. 53

1) FTHAMEL K/S 2k

Spectrophotometer(Color-Eye 3100, Grdtag Macheth,
USA)E o] 8-3te] 2°82x19} DESFRog 143l

7HA3E-?1 400~700nm 9 el A Eguabga 7
B7] AEEel KiS 3he S AT 593 A8 o
§3tel UM Lx, %, b* Y3k A3} AE 74 73t

K/SE Kubelka-Munk $Hpa 0.2 AAbetm| 2 2
< o 2k

K/S=(1-R)*/2R

where,

K: absorbance coefficient of dyed material
S: scattering coefficient of dyed material
R: reflectance

HHAL vHe| R A YRE) X Y, Z S 5
At 3 L* a*, b* 302 W3l FaET L2
lightnessE VFER S, a*oll A +3te)™ redness, -3t0l
™ greennessE LFEFATE brollA +7ko]H yellowness,
-Zrol ™A bluenessE YEPATH AEE 7|EA 3 B oAl
7he] A2 A thE} o] AlLtE T

* * 2 * * 2 * * 2
AE:A/(L]—LZ) +(aj—a,) +(b;-b,)

2) OITEN

Q1A 3 7] (Testometric, Micro 350)5 ©]&38te] =%
itk 2 A B E F7|7E g e 10709 B2Ee A
slo] 23l Hao] ke dBE g Hole S
9] & FHakdth §8 A 5% 30mm, £5 20mm/min
o A3t 2t 10719 A=A AR
£ 238 F AdAd s vehlle 19 Bags
AFEBle] HAof o) &elth AEA 2EE 28°C, 4
HEEE 68%F 52 5 Sk

d
Jey
=

E‘f‘—i}\] £ glass rodol| 13] @3 =ke] 3 & F
o hanging weight 20g& 77}t thE 3 &2 <l

A8 7] (Testometric Micro 350, U.K.)&
of dAH FYW FHE ) AA
2 345t 10789 Al e vpEE s
Q29 e ehhe 1) Bags e 24
o olgarit ARALEE 28°C, Aol

Load Cell

<3

Table 1. Sample name of hair bundle

: Lk A‘C* treated
2L Untreated =0 ot
- ‘pH4.5 pH45 ; pH8.0
Virgin Hair VH-Original VH-ASC-pH4.5 VH-WSC-pH4.5 VH-WSC-pH6.8 VH-WSC-pHS8.0
Bleached Hair BLH-Original BLH-ASC-pH4.5 BLH-WSC-pH5.5 BLH-WSC-pH6.8 BLH-WSC-pHS8.0

ASC*: Acidic Soluble Chitosan, WSC**: Water Soluble Chitosan
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£ AZAE 7] (Testometric Micro 350)¢] Load Cell
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5) ZEnsy

474317 (Biolux-12, Kyowa, Japan)& AH-31a]
%% % (gooseneck fiber optic light guide 2711 & &
AR FE FRA 2B Sl HO-b= x5,
HEAZ 4008 7452 A €8 TR FE 15°2
EZ 7oA IBAZ £ 2AYH Qo)) 23 3
o]u]A]& Twain Capture System(ProgRes. C10 plus)
< o8t FYsty adaUd= AA3A. s
%-21-8- Image J-Java 15k(National Institute of Health,
USA) Z23HE o83t AZd agadel o
7§—‘?—-Ev—a Addated Agel Fel g Basgn. 7 =

HZ 5718 Alas Ysle] B0 o] &3ttt

B2ake] K/SEHE &A 3] <Table 2>9 AA] &}l
7B Azl wE WelE v wsgt.

HZlg o= WSC-pH6.89 4 ¥isk7} 7 23 WSC-
pHB8.03} ASC-pH4.5914 K/S 7ol Htigh-g& Jehy
I Atk FEA NEAS FANE 22 AEE
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2. BN

<Table 3> AATH mute] THAALS Auind,
HRlE ol o SR BF B Mo o) L*,
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A Ao ygisttt Mxte WSC-pH6.84 A 714 &
Al JERtaL Sl

) olgds
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Table 2. K/S value of chitosan treated hair

Virgin Hair (at 440nm 1295

13.72 12.75 14.26

Bleached Hair (at 400nm) 7.83 9.07

8.95 8.22 8.29

Untreated

Table 3. Surface color of chitosan treated hair

L 23.02 . 2311 2178

a* 1.89 152 154 168 164
VH

b 121 0.99 0.93 1.04 1.07

AE ; 115 0.95 0.28 127

L* 55.07 5032 50.53 5222 11

a* 10.98 1102 10.95 10.34 9.91
BLH

b* 30.57 28.49 2855 2827 26.84

AE - 5.18 496 372 5.55
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Fig. 2. Comparison of load at break of hair samples.
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Fig. 3. Comparison of strain at break of hair samples.
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Fig. 4. Comparison of bending stiffness of virgin hair samples.
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Fig. 5. Comparison of bending stiffness of bleached hair samples.
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Fig. 7. Standard deviation of friction force of human hair.
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Fig. 8. Luster mean value of hair sample.
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Fig. 9. Standard deviation of luster value of hair sample.
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Fig. 11. Close up image of surface and scale of human hair.
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