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Effects of the Addition of Polyquaternium-10 to a Permanent Wave-reducing Agent
Containing Nicotinoyl Dipeptide-23 (2)

Mi-hwa Chang’
Dept. of Beauty & Cosmetics, Wonkwang Health Science University: Iksan, Korea

Abstract : As part of research to develop a permanent wave-reducing agent for hair, in the current study, 0.1%-1.0% of
Polyquaternium-10 was added to a permanent reagent containing Nicotinoyl Dipeptide-23 to prepare the agent, which was
tested on damaged hair. The pH change was relatively stable even after a date, but due to the hair’s natural composition,
0.1%-0.6% of the Polyquaternium-10 concentration according to pH was suitable. The temperature safety experiment
demonstrated it to be stable at a high temperature and at room temperature, but when a Polyquaternium-10 concentration
of 0.9% or higher was added at 0°C, coagulation occurred. In terms of the force efficiency of permanent wave formation, wave
efficiency lowered as the concentration increased: the longer the wave lasts, the lower the Polyquaternium-10 concentration.
The permanent moisture content was found to be higher as the concentration of Polyquaternium-10 increased. Therefore,
when Polyquaternium-10 is applied to the permanent wave-reducing agent, considering stability, permanent formation,
durability, and moisture rate, the most suitable concentration was found to be that of Polyquaternium-10 in the cysteine-
reducing agent. A novel finding from this study is that as the concentration of Polyquaternium-10 increases, the consistency
of the permanent wave-reducing agent changes, shifting from a liquid to a viscous liquid formulation.

Key words: hair (<2}, permanent wave (HHAE ¢]°]H), reducing agent (ZF4A)), cysteine (X 2=E]|21), Polyquaternium-10
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A FEATZ o]ojA] Polyquaternium-100]2H=s E2-&
7L HHAE A Al A4S ST Polyquaternium-
10 Bde lo|=2 Ao AAEE 9 2 (Hydroxy Ethylcellulose)
of Gl EA D ER M Aol 5 (Alkyltrimethylammonium chloride)
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o] A= (Cha, 2011) Sy FHe] & Fo] Hrke
Zdolth. Polyquaternium-109] #3222 tha-3 Zth(Fig. 1)
A ATellA Az3E A Polyquaternium-10 SEE=E 3
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1.2. A|<¥

HHUE gkl AlZHIGL, Al B84 UEF (NaBrO),
HE}O]= Nicotinoyl Dipeptide-232 Sigma Chemical CO. Ltd
(St. Louis, MO, USAAFNA 1§ AlgkES Fvlsislar
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FpH DE T
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= 14mme] 75E A3 ™, replacement rubber, end paper,
rat tail comb, rubber gloves, bowl, vivyl cap, T pin, YUFE
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3.1. pH &3

pHEHS A|Z=HID 5% Nicotinoyl Dipeptide-23 2% ‘g2
244 pH =48 3R Polyquaternium-10S 0.1 ~1.0%7}
A FEEE Hrsle] SYAE Azste] 8zt 719 "aL 30
o 2 pHE SH3IMTh pH 592 Metrohm(Metrohm 691,
Metrohm UK Ltd. Switzerland)*F2] pH meter”’]5 ©]-8-5}¢
S48k

& 125°ColM 2=FE NO. 45 A3t 6 rpmoll
A 18 =g 23T 3347171 Brookfield viscometer
(Brookfield LVDV-II+, Brookfield Engineering Laboratories,
Inc., USAYE ©|-8-3ISith

33 20 mE oY AIH
2o W oy AlgW(Lee & Cho, 2010y &= Z7
0°C, 25°C, 40°Colr AMIE Ao Polyquaternium-10<
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34. HHUE 0|2 M3 =3 4
Polyquaternium-105 th¥st F=o| A= Azt & 3
oF]zof fo]B A& dfal RS 4ARE g U SRTE
MFo] A T FES AASIAL (1)2] 2l o)) 42H& st
(Im et al, 2012). glo]E G842 CxE A2 500-182-

20 (Mitutoyo, 500-182-20, Japan)Z Zo]& Z7g3}lon t]x]

g 7h42} EOS 750D(Canon, Japan)Z #4315t}

Leng before permanent waving-Leng

Wave after permanent waving

1
formation(%)= <100

M

Leng after permanent waving
Fig. 2. A formula for wave formation.
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2019).
Weight after drying-Weight after
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. %100 (@)
retention(%)=
Weight after drying
Fig. 3. A formula for water formation.
36. HO{HE 90| =2 &3 Yy
HHHE gojd SdAZ A2)gt o] 925 100 ml 57
ol 557k AR A7) F ke A4 do] FLA9 F4A AL

ol 2kgel A FF ARSIl 122 S Bled E718 A
3§ FAE S48k B IAE 40°C 72TlelA 3087t
Az o 7S S FIE vl AESISITh(Robbins,
1994).

4 A7 ¥ DE
41 pH &%
pHZ"4S Polyquaternium-102- 0.1~1.0%7F<] =8 3|
£ Axst 717 €719 pH meter’]7]12 2733 A3 g Eh}
WrkFig. 4).
A]2=H]Q] 5%el Nicotinoyl Dipeptide-23 2% 22 3H1#| Cl

2 pH7}t 9.12 dAEH YZEE YRt PISKIAINE Pedt

P10
= P8
€ P
8’ Pé _——
J
o m 30day
9 py m 2 1day
o 14day
P2 m 7day
m lday
c1 ‘ , : '
65 7 75 8 85 9 9.5
pH

CI:Cysteine 5%+Nicotinoyl Dipeptide-23 2%,
P1:Cysteine 5%+Nicotinoyl
P2:Cysteine 5%+Nicotinoyl
P3:Cysteine 5% +Nicotinoyl
P4:Cysteine 5%+Nicotinoyl
P5:Cysteine 5%+Nicotinoyl
P6:Cysteine 5% +Nicotinoyl
P7:Cysteine 5% +Nicotinoyl
P8:Cysteine 5% +Nicotinoyl
P9:Cysteine 5% +Nicotinoyl

Dipeptide-23 2% +Polyquaternium-10 0.1%,
Dipeptide-23 2% +Polyquaternium-10 0.296,
Dipeptide-23 2% +Polyquaternium-10 0.3%,
Dipeptide-23 2% +Polyquaternium-10 0.4%6,
Dipeptide-23 2%+Polyquaternium-10 0.5%,
Dipeptide-23 2%+Polyquaternium-10 0.6%,
Dipeptide-23 2% +Polyquaternium-10 0.7%6,
Dipeptide-23 2% +Polyquaternium-10 0.8%,
Dipeptide-23 2%+Polyquaternium-10 0.9%,

P10:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 1.0%

Fig. 4. Changes in pH according to the type of reducing agent.
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LA E pHE AES FASTH} Polyquaternium-10 0.7%
ol Yow 78 FAZow pH7L W3} sk 283 302

2k pHel sk A9] YoluA 9 PR Bh 8
g me G Az oleks Bulde PAEe] 9] u
o Weke RIS Dol BAAE PN SlaiE Al

1419 F2gEe] gz A Eololof SIEE Poly-quaternium-10
9] F&7t 0.1~0.6%1A €S YERZ] wiZeol SA A
Zo At = W] E7EA%F Poly-quaternium-10 &%
£ 0.7%01d S7H7IW pH ko] wold S & & ik

A AAE vha 2ol YERTHFig. 5). AZH
ol 5%°l Nicotinoyl Dipeptide-23 2% %< A CI
solution®] HE& =% A3 2500 cP, 2540 cP, 2550 cP,
2550 cPE JERNOM ulg- F2 AEe] AAZ J=TF WA
YERTE ST Polyquaternium-10 AJE-2 H71sH 3d#l=
Polyquaternium-10 5=7} $71 & = FHAlo] Yehte a4
o] WY&}, Polyquaternium-10 332 Slo|=2A A&
Z 9 X (Hydroxy Ethylcellulose)oll @3lc]ZAIdEZ| Aol
F(Alkyltrimethylammonium chloride) #|Zsh= E2= 34
398 AA Folst ARl Reltt wEtA Fx7) WA F
< Ak A A 7lsH AHFAEE s s fAst

Al k= ZHES AT 7FE 523 ARIS Poly-quaternium-
109] =5 %7}3‘01] wet HA=rF SRR ER1E 4 e
w 71E9] FAAE AAERISRE A il FAAE =
Eile PG AFIS W RE0E e Ao SAAVL
LA IolA BHEE & = JAITE Polyquaternium-10 73
87155 7HA ok 2HA] Al o] WstElo] A eA] kA
01'7“]] Aes 4T 5 US F02 AlEF 3HAYE Fig. 4004
& 4= 50| Polyquaternium-10 F=7F 0.4% o’ =W UF
Aol mobA AL Ribel| BAAE ExsEd EHS =
4 A2 AdE 3HYUA AFol AA WsEHAh
Polyquaternium-10 S=7} Z7Fskd AR FA171 443 -
FoR 25 w 2 S5 Hagk WU Pl o=

¥ weo] Follths S & Ak

F

30

3.3. 20 upE oHEY AlY

ShlAl A S TR -r]3 S5 S L2oX =

B, HF, A, FHETS S8kl A <

e, 474, 9 59 5}51 H &4 WsE 304
Ao Egkom 43¢ AAE VRt (Table 1).
Al2=H|9] 5%¢ll Nicotinoyl Dipeptide-23 2% 22 3-A,

Polyquaternium-102 =42 Ax3 4 wF e ox

ZA00A oFgehs YeRI 2 Polyquaternium-10 0.9%©]%

25

20

15

Tday

Viscosity(cP}

: >3day
Sday

wnlll

: 7day

P4

P5 P7 P8 P9 P10

Reducing agent

CI:Cysteine 5%+Nicotinoyl Dipeptide-23 2%,

2%+Polyquaternium-10 0.1%,
2%+Polyquaternium-10 0.2%,
2%+Polyquaternium-10 0.3%,
2%+Polyquaternium-10 0.4%,
2%+Polyquaternium-10 0.5%,
2%+Polyquaternium-10 0.6%,
2%+Polyquaternium-10 0.7%,
2%+Polyquaternium-10 0.8%,
2%+Polyquaternium-10 0.9%,

P1:Cysteine 5%+Nicotinoyl Dipeptide-23
P2:Cysteine 5%+Nicotinoyl Dipeptide—23
P3:Cysteine 5%+Nicotinoyl Dipeptide-23
P4:Cysteine 5%+Nicotinoyl Dipeptide-23
P5:Cysteine 5%+Nicotinoyl Dipeptide—23
P6:Cysteine 5%+Nicotinoyl Dipeptide-23
P7:Cysteine 5%+Nicotinoyl Dipeptide-23
P8:Cysteine 5%+Nicotinoyl Dipeptide-23
P9:Cysteine 5%+Nicotinoyl Dipeptide—23

P10:Cysteine 5%+Nicotinoyl Dipeptide-23 2% +Polyquaternium-10 1.0%

Fig. 5. Viscosity changes according to the type of reducing agent.
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Table 1. Results of stability test of the permanent reducing agent in
constant temperature condition(0, 25, 40°C)

Day Reducing
Temp.  agent

Cl
P1
P2
P3
P4
0°C P5
P6
P7
P8
P9
P10
Cl
P1
P2
P3
P4
25°C P5
P6
P7
P8
P9
P10
Cl1
P1
P2
P3
P4
40°C P5
P6
P7
P8
P9
P10

3 5
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CL:Cysteine 5%+Nicotinoyl Dipeptide-23 2%,

P1:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.1%,
P2:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.2%,
P3:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.3%,
P4:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.4%,
P5:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.5%,
P6:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.6%,
P7:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.7%,
P8:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.8%,
P9:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.9%,
P10:Cysteine 5%+Nicotinoyl Dipeptide-23 2% +Polyquaternium-10 1.0%

A71eE FAATE 0°CollA oFhe] At S-S st
wWEHA Polyquaternium-109] F=7F £& A$ole 57159
o3 zh= mH L, AR SHoE IS Fre A

=
Atk bz o g SR FATHES anAE 7] AR

§F HHHE 2MA)] Polyquaternium-10 F710) W2 #JolH g72) 779

e wj7ix] BEsjof sk® PAdE Al sidivt. sdEe] 2
Al AN detddd s wd 2 ¢ jderz
Polyquaternium-10 £4-2 F3°] 2 =i §717} §le =9

AjellA Baslof Frial ALR

oy
o

34 HHUE foj2 M3 £H

A A Al2HQ 5%ol Nicotinoyl Dipeptide-23 2%
Y2 FAAE AL HEE Al&E3tl FRHEE
Polyquaternium-10 A S THE0] Foju| 2o o] Al&g
At LERATHTable 2). HHUE fo|Eate 21 Rl
FTAA EZS ETE Fo2 do]E g8o] =0 o
B o] & Hitkes AS ou|gitt

Polyquaternium-10 32 B4 52 SHAAZ) Qlo|lH &&
2 40.8% 7P =4 UERET Polyquaternium-10 F57} £
T= 35.1%, 29.8%, 28.2%, 26.5%, 26.5%, 25.7%, 21.9%,
8.10%, 6.38%, 5.82%= ¢lo|E &&-& YA Uehsith Al2E|
91(Cysteine) 5%l Nicotinoyl Dipeptide-23 2% -2 ZHA|
BN olu] o FEA] AR EAte] Ho] 9l mt
TE7} Qe FEIESo] EE HEE Hol 7] Wi
ATt 82 3] Bike] do|B g&o] A e
Polyquaternium-10 3%& H71et A= s27t 571 &
E AR Bl ATsl=t 80514 gks Aos F
s}, 3FA]YE Polyquaternium-10 /3482 H718IA Alett &
o

F Polyquaternium-10 3% H71ekA] o2 AR A&

—_ =

£ 1o

mu: _1{)]:

Table 2. Wave formation rate type of reducing agent

. Reducing Before After Wave formation
Hair
agent permanent  permanent rate(%)

Cl 20 14.2 40.8

P1 20 14.8 35.1

P2 20 15.4 29.8

P3 20 15.6 28.2

P4 20 15.8 26.5

Damaged

. P5 20 15.8 26.5
hair

P6 20 15.9 25.7

P7 20 16.4 21.9

P8 20 18.5 8.10

P9 20 18.8 6.38

P10 20 18.9 5.82

CL:Cysteine 5%+Nicotinoyl Dipeptide-23 2%,

P1:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.1%,
P2:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.2%,
P3:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.3%,
P4:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.4%,
P5:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.5%,
P6:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.6%,
P7:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.7%,
P8:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.8%,
P9:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.9%,
P10:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 1.0%
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L AR AFo] wig- FEeiglon 2
717k ‘/]'EPE}% #5199}, WAl Polyquaternium-10 23
F sPgEel $83tE 22 EHE UEpd 7 S

=

3.5 HHUE fojH X|&58 £F

jquiL-]E oq]o]lﬂ ﬁ-%_xﬂ ;(1]2.‘: E] ai)\]. ol-_\;l_%; TE

£ 2%5=0l FE}O]= Nicotinoyl Dipeptide-23, Polyquaternium-
108 s=EE 9wt gl A 1 FAAE TEL Y
UE dlo|BS FAgstarl Al 29 BEAF YEFOE A4 A
gl A AR AFE & }ﬁﬁi AlZt. dlolE &7
Solic B 23S UERIAT Aol Aol W} e )
o|H7} FojA = A7t TAE] wiEel] SlolH & dF

0
)

to, o

s & ARz A7 1020 5 mge] Sojde )
JERNIT 4ol o] Sojde] we 3ol A
Hlo] Wol #EH) wEel 2 R et 72} 9
s AR WA 2@ olfiol AFR e A 4%

o) §o] Zgale] wre] P27 oAU Hale sol

Ze)

ol7le] 27l Uehsitiz Al Hrt.

ol
-

N
e o L [ &

>

ol

|
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3.6. HHHE {Yo|E +=EE 53
100 ml S5+

SMUE glo]u FAE Helg slo] 5lag
Soll s87F A4 A7) F ukE AA o] FEAY F5A A}
ol 2kg®] FAl FE ARgsl] 12 4 ale =71 AlA
3 7194 3087+

3 5 A Sgska B 922 40°C Az
BAse] FRES

pal

Ax3 v S S48 S vl

< Siith. v wWHERA o R ARE Ax A7l HHoE 10 LRI THTable 4).
et do|BE s (2)2] e 93] A&HS Au Ko A 1E(Chang, 2021014 HHAE go|BE HAAet & 5
TH(Chang, 2020). 52 =43 A3} &332 A= Nicotinoyl Dipeptide-23
HAHAE dolue] A&He s7o] 13 34 AFE A Mol B AsHo] Foi] B £EL ol AU
Table 3. Damage hair wave persistence for 10 Days
Reducing agaent
Day
Cl P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
1 14.2 14.8 15.4 15.6 15.8 15.8 15.9 16.4 18.5 18.8 18.9
2 14.2 14.6 15.8 157 14.8 15.0 15.8 16.2 18.4 18.1 18.8
3 14.0 154 159 15.8 152 152 152 16.8 18.7 182 18.8
4 14.4 15.6 15.9 15.6 153 153 153 16.5 18.8 18.5 19.2
5 14.8 15.7 16.1 159 155 15.7 15.5 16.7 18.8 18.7 194
6 15.0 159 16.8 16.8 169 15.8 15.8 16.8 18.9 18.8 194
7 15.2 16.1 16.9 16.9 17.0 16.2 16.2 17.2 19.2 19.1 19.5
8 153 16.2 16.9 17.1 17.1 16.4 16.4 174 19.2 19.1 19.6
9 15.5 16.2 17.2 182 183 18.8 19.2 19.2 19.2 19.2 19.6
10 15.8 16.5 17.5 18.5 18.6 18.9 19.5 19.5 19.5 19.3 19.7
CL:Cysteine 5%+Nicotinoyl Dipeptide-23 2%,

P1:Cysteine
P3:Cysteine
P5:Cysteine
P7:Cysteine

P9:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.9%,

Table 4. Moisture rate of damage hair after permantent wave

5%+Nicotinoyl Dipeptide-23 2%tPolyquaternium-10 0.1%, P2:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.2%,
5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.3%, P4:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.4%,
5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.5%, P6:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.6%,
5%+Nicotinoyl Dipeptide-23 2%tPolyquaternium-10 0.7%, P8:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.8%,
P10:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 1.0%

Reducing agaent

Cl1 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10

Weight after drying 2.7 2.7. 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7
Weight after immersion 2.5 2.62 2.63 2.64 2.63 2.65 2.66 2.67 2.68 2.68 2.69
Water retention(%) 8 3.8 2.66 227 2.66 1.88 1.50 1.12 0.74 0.74 0.37

CL:Cysteine
P1:Cysteine
P3:Cysteine
P5:Cysteine
P7:Cysteine
P9:Cysteine

5%+Nicotinoyl Dipeptide-23 2%,

5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.1%, P2:Cysteine 5%+Nicotinoyl Dipeptide-23 2%-+Polyquaternium-10 0.2%,
5%+ Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.3%, P4:Cysteine 5%+ Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.4%,
5%+ Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.5%, P6:Cysteine 5%+ Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.6%,
5%+ Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.7%, P8:Cysteine 5%+ Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.8%,
5%+ Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 0.9%, P10:Cysteine 5%+Nicotinoyl Dipeptide-23 2%+Polyquaternium-10 1.0%
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