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ABSTRACT

Human hair could be damaged by various physicochemical conditions and treatment.
Permanent and decoloring treatment were the most serious factor on hair damage. The new
permanent wave lotion containing permeation enhancers such as Cremophor EL, Transcutol and
propylene glycol based on cysteine permanent wave lotion were prepared. Efficiency of
permanent wave and hair damage following pH of permanent wave lotion and addition of
permeation enhancer were investigated. PH of solution, wave efficiency, loss of protein from hair,
morphology of hair by SEM and solubility of alkaline solution were evaluated. The addition of
Cremophor EL and Transcutol with ethanol increased permanent wave efficacy and decreased
hair damage effectively. They diminished permanent wave lotion's pH and augmented permanent
wave lotion's penetration compare to cysteine permanent wave lotion. new permanent wave lotion
containing permeation enhancers such as Cremophor EL could be a good candidate for a new
permanent wave lotion .

Key words: efficiency of permanent wave(® #°]E &&), hair damage(Z &%), penetration
enhancer(F4-% 2 4]), permanent wave lotion's pH(EA 9] pH)
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I. 217] & AleF
(Sigma-Aldrich Co, MO, USA), Cremophor EL®,
Transcut01®(Gattefosse.Co., France)
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2. 77|

AT+E st EFEAH(300m, Sanjp, JAPAN),
UV-Vis spectrophotometer, A WAIE FArAzE
"] 7 (Field Emission Scanning Electron Microscope:
FESEM, S-4100, Hitachi, Japan), °1-& %27](Ion
sputter: E-1030, Hitachi, Japan), UV-Vis spec-
trophotometer(Cecil Co., Japan) & A& &% ch

1. A M=

FAY AZE Yo £ R AL AAEY
E}_.ﬁ) z]_?_%{«qilx]»a( 11:10]-), A]—/—\‘a]?l%(Biiuo)%
AR &5 ﬂﬁ&Bﬂl E4EAE 7o

AL FHEN GEF(50%) 49 100
PR o} (28%) 3.0
HstidolEEME YR E 01
Z2EIFYT 5.0
o] & 81.9
AlZB1F BA (BHY)

Azd A2HAF FHAY Aok ohg 3 P
AL 2H Q) 5.0
X Qe ZA AEE(50%) +&d 0.3
B ggotnt 2.0
ol LT g 9.7

Fr 34 F4AWC, D 2 E AhHE A
g V222 &y olgns uAl e, F
A Z Cremophor EL(C A%, Transcutol(D #
) 3 propylene glycol(E A& @Z Yol WA
Azsyet. FFEAS dgLS 44 100%
7FEE AAF] FE 5F £ AXIY,

o

eomfr o N

2. HHe| Wit

1) F=le) pH

pH meterg AME3lY Az2dE A dZIdEE
ZA4sAt A BAY pHE 33 ZAsY
TS A

2) Yo]B. &

NE H|E2E IFAA & FLFo2 EEg T
AAZ ¥ HEF HAE AAFL 20% WA
A" olo} Ao FdsA WG F Axal
T dolE A Z&E AT BE Algol ¥
¢ ¥ AYEANY € AA(SHEA) S By F
AR elAM 28A He Holg AA R
ZH300mm, Sanjo, Japan)Z #A 3] EA AT 3

T um, B do)ny 18 ANt
AelBYga & (%)=

3) HolB f2&
HAH dolErt A&HEA ARE B} o
ghod ’\]%Q S 10% sodiumlaurylsulfate &<
ol 607 B2 & AZRFT golH AEE AEE
o, $ﬂ°lE FAEL AE 583 FYE HRe

Axatg oy

fu

4) 273 A

AED AL AH Mol Aedtd HAss

it b U3 FAry 593 A

Ao, v ZAY 3t AFE EE &H

T AFLE AFsAt AEF E2 HA

BE Algsia Algdd disd Hrishe
}xm 4 F AR o FYA-E o
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g Z7F R RuEd oA

We FEGT 5%
yogn 43
BEolt 3%
Az s 24
o4 Az 14

74 A% AR ALR e 1 g ol

g3t AW Wol WL WY AL HAHE
9l Nge 08y MERd ATAE WD
WMo R ANsg
e 2 WA A 53
2 WARE Holth 14
BT 3%
MARA e Bold 2%
W WANA et 14

6 2=

AR )R & o) &ste] EEET A &=
FEE A [FIe BEY 719 EHEE ¥
7ttt 4 ATl g EE AEE dEAY
ARAMEH ¢ SemsE AYE B A4
T ZoAM & TemEE A¥E T 54

a8, BE 294 ¢ lom He ARS
HUGR AR Ay o5 # ANEE AR (Silver
fasten)oll 3LBAIA ol FF7|(Ion sputter: E-
1030, Hitachi, JAPAN)Z 180%7F A3 58 A
o F HALANEY FAHA @Y7 (Field Emission
Scanning Electron Microscope: FESEM, S$-4100,
Hitachi, JAPAN)S.Z &9ste nHw, FHF34Y
E}-'”)

7) 2o By

dlo]B A& AFHEHA FLsA A ZEE=
107behe st Bde lomTA LR 22577
BA 302 fA £ BdEE HdYY oz R

8) 47z L=

¥ Ay e 20g8 AEE FHslo dgYs
4 (10% NaOHFEd)ol 1047 5 92 F o5
3y 2Ee HASFZE 33 AFsly Axsd FA
g zHsto 249 G ZRHHGP

5 qg}i uv
Z3EA)E ol &3t
Fed @AY %< Rt F3ol doju=
A4S F2YE scanningd F FAES AAsIS
225nmol A A7+ g HEE Lw oo gk
< grrarg ok

10) EARY

2 979 EMAE Window & v100 SPSS £
A ANAE olgoel BEFH EFUAE THAL
u, ANOVA(RAEM)HOE 1 4938 AR
o g M@

2g AAZ Zo] 30cmE #dsHA e Aol
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1. WH e pH

Az BAS pHE = 1o ek AW A
o] pHE 92794 98322 X9 B9 908914 9.67
B0 Btk A% BO08:018)9) Aeed F52
AAE sl AW C D ¥ B9 pHE 2%
8.82+1.04, 8.89+0.09 ¥ 888+0.08% AW BET %
A versieh

(E 1> M=Z =He| pH

U A ColM 1563t75%F dEht AW BEO
F4E dol2 &S vehidd A% C De A
W BETH 34E golB Ao f4 AA Fvts
Rom A Adl Wty FrjHoz wA vepgte
U F94 e AAole AT

dolB A& HAS FFAHN LHE AL
Aom ol RF ALl AF JAV o &
HZE golFE BEaAHAE LYY gE3e

A%

o} 1]ol 9.27+0.06

R Yol - - 9.37+0.09

A 4R ol - - 9.58+0.08
ot ¥ Lol - - 9.63+0.06

ot E ol - - 9.83+0.09
Exoggornl - - 9.08+0.18
Eroggerdl - - 9.13+0.12

B BErdeggoeldl - - 9.33+0.07
B ggetnl - - 9.55+0,06

B o g-goinl - - 9,67+0,09

C Rirdggelnl Cremophor EL 10.0 8.82+1.04
D Eiojergetql Transcutol 10.0 8.89+0.09
E 5 - of g-golnl Polyethylene glycol 10.0 8.88+0.08

The data represented the meanzSD,
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FRYclFE TRAUARZ ALT B
A A deiwth AZHA FAC
T3 £ A7H Aol M pH7F A A
WA YEtsTh

2. 9ol2 2=

HAY golB &8 AW AdAM R w2
163.2487% € YEhAATh AW B 138.7194% =
A Ao viEte FdFoR WA vebsth 1@

Bl ZE S HAA olE T&

EJAE A A 2

22 WENIA @1 EVZ AEE stEdy %
5= Row Agdt wAH AUBel Mt
$4% fon TS Lerilnh

2 21 HoE 7A8

A 163.2+8.7* 131.6+8.8*
B 138.7+9.4 108.5£9.1
C 156.3£7.5* 128.66.7*
D 152.46.8* 123.3£7.6*
E 150.8+9.1* 121.7+9.6*

The data represented the mean+SD.
* gtatistically different from preparation B{(p<0.05)
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3

Ho

st WHoE dAn AW (AAws) k¢
(38 e) it Ee 2 et A& Fole #
&0l 23, AF H Fole B&Y 2 A
At FEL AL Aok ol BE o =t
gFEE wobAd FFH s &0 Wi &
A= gt

FE4 F4A Y F3A7t 23§ FH3] 01'?’3
7} WEel £ JAHLE IYE BEAA §
L 1 AR FAFIAT FAEZIAE ETJJ%
7223 gdAE A

B Ag ¥ 2Ye 248 A9 aAgd
A7e m3d deRlAT BEY 27E A9e
b AGAME 23106802 e FAROY 1
AWM E L §AF 238 YeaT,

Aol A% RYM TE, AP 9uEA
sty Bue dAzels §e EHE)

mdt

fo

CE 3> "rlel Algol wE 22 2tzbA Zchy ojaEx

A 2.3£0.6 2.8+0.5

B 4.1+0.4* 4.3£0.9*
C 3.9+0.6* 4.4£0.7*
D 4.220.8* 4.2+0.6*
E 3.9£0.7% - 4.320.8*

The datas represented the mean=SD.
*statistically different from preparation A(p<0.05)
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FSEANE o183 BAY AolH &

A F7he Fd YR

122.7£7.7%

124.745.8*

A
B
C 120.546.4*
D
E

128.97.3*

The datas represented the mean*SD.
*statistically different from preparation A (p<0.05)
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L‘%‘ FEHIIANM = °‘%m £z FAHS

Aol A#E BATHIY 2). 60 B & AAd
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Cst Dol A BRTH Wl Jeoy 94 9
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Absorbance
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20 40 60
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A Era
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