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Abstract

Oxidative hair color is currently widely used because of its beautiful light color and
good dyeability. In this study, hair color, oxidative agents, and dye intermediate were
reacted. Modifier, which changes color with various hue, and alkaline agent, which
opens the cuticle of hair fiber and enhances the dyeing reaction, were added. For gel
formation, isocetyl alcohol was used as solvent in preparing three kinds of permanent
oxidative hair color. Physiochemical study of prepared permanent oxidative hair color
was done for basic information acquisition. Acid perspiration test, pH measurement
both at room temperature and at high temperature, drop movement test, dyeability
efficiency upon the amount of hydrogen peroxide added, and humidity fastness were
studied. Shampoo fastness and light fastness of prepared permanent oxidative hair
color dyed hair sample were also investigated. All three kinds of hair color prepared
showed good properties overall, however, dyed hair sample became reddish upon
shampoo fastness and lightfastness tests.

Key Words : oxidative permanent hair color(Atats RS 2HI), fastness(AZE),
color(2H44})
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<Table 1> Prescriptions of dyes (Unit : @)
Ingredient Color Bright Brown Yellowish Brown Natural Brown

p—-Phenylenediamine 0.2 0.5 0.5
o—Aminophenol - - -
p—Aminophenol - 0.5 -
nitro—PPDA - 0.5 -
p—Toluenediamine + HCI - 1.2 -
m-Aminophenol 0.04 0.15 0.1
Resorcinol 0.2 0.08 0.5
2,4-Diaminoanisol sulfate - 0.06 -
m-Phenylenediamine - - 0.01
EDTA-2Na 0.2 0.2 0.2
Sodium sulfate 0.3 0.3 0.3
L-Ascorbic acid(28%) 0.2 0.2 0.2
Ammouium hydroxide a. s a. s a. s
Total amount 1.14 3.69 1.8

<Table 2> Prescription of carrier

Ingredient Content(g)
Distilled water 25.5
Oleic acid 15.0
Ammonium hydroxide(28%) 8.5
iso—Propyl alcohol 8.0
Nonoxynol-4 12.0
Isocetyl alcohol 3.0
Carbitol 4.0
Propylene glycol 5.0
Glycerine 10.0
Laureth—4 6.0
TEA Lauryl sulfate 3.0
Total 100.0
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<Table 3> Oxidizing agent

Ingredient Content(g)
Hydrogen peroxide(7%) 171
Phenacetin 0.05
Phosphoric acid a. s
Water to 100

(Oxidizing agent was adjusted with phosphoric acid)

<Table 4> Prescription of artificial acid perspiration

Ingredient Content(g)
Sodium chloride 10.00
Lactic acid (85%) 1.00
Disodium hydrogen phosphate 1.00
Histidine - HCI 0.25
Distilled water to 100

<Table 5> Prescription of shampoo

Ingredient Content(g)
Sodium lauryl sulfate 4.0
Dimethyl laurylamine oxide 8.0
Lauric diethanol amide 1.0
Hexylene glycol 2.0
Polyoxyethylene sorbitan monolaurate 1.0
Distilled water to 100
3) 212 moy {IE 2. daigd
T AANES WIED| A0l AT Ly T CetE STSZHE M O AU e =
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3) Shampoo Fastness Test
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<Table 6> pH Changes of oxidative permanent hair color products
in room temperature and after the elapse of time

Coqdiion Color Bright Brown Yellowish Brown Natural Brown
room temperature 11.63 10.95 10.36
after the elapse of time 10.44 11,61 10.21

(45°C, 3 weeks)

* pH values were measured within one minute after mixing color products and hydrogen

peroxide.
<Table 7> Result of Drop—Movement Test" (Unit: cm)
Conehi Color Bright Brown Yellowish Brown | Natural Brown
ondition
room Length after 5Min. 1.6 1.5 1.6
temperature Length after 30Min. 1.8 2.0 2.2
after the Length after 5Min. 1.7 1.8 1.5
elapse of ™ o gth after 30Min, 2.1 2.0 1.8
* After the elapse of time : 45C, 3 weeks
* Average values of 3 replications.
e 22LI0tS] S0l olch pH B13kIt A6k 3. Shampoo Fastness
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A0 28t MBHZE SHUME SME 2
2. Drop—Movement HAZE EF0 HE & AEE Ho=H =
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<Table 8> Change of hair color

according to shampoo treatment

oo Color Bright Brown Yellowish Brown Natural Brown
color system before after before after before after
L 63.3 69.8 44.6 53.8 35.9 42.3
a' 10.4 16.0 8.5 12.7 7.1 10.6
b* 7.7 7.6 9.7 10.7 10.1 12.0
AE - 8.6 - 10.2 - 7.5
<Table 9> Change of hair color according to daylight exposure
Color Bright Brown Yellowish Brown Natural Brown
Hunter
color system before after before after before after
L 63.3 67.4 44.6 45.6 35.9 40.9
a' 10.4 16.2 8.5 11.6 7.1 10.7
b* 7.7 6.4 9.7 8.7 10.1 9.4
NE - 8.2 - 3.4 - 6.2
A SO L't AS =0l HAMA(6.5~9.2) ZEs B0 g == QUCH L0 st A==
HEI =0IRSE 2 & Uh a3y &= E G922 AHEH M0l Hetel =01 It
3.5~6 EIZ =HIH F2 M40l BJtcts & Ot =0t LIEtG D O22s X2 g
a2 B0F10 UCH bl HEgh=E 0.1~1.92 2 Mo =02 25 ZUE B0 UL
N AtHEC=Z IAX L0 2 &= JACH AZAMS
Of IEt MAIBSIE 22 MMl SIIGHHA Y 5. WASIAAO| BHEFHH 50|
SOl E0HKE A2 20F 2a0] XD U e FasSu Hlw
S 2 = QULH AHZMO| IR 25 Z2UE
230 U8z HSYM LM 02 2 ot 2 dAgxetoz AEGIUCE 5% s&
OHAl LYEFRC OlAl SHMFDIL IIE 245tAD 15% 0la
sClide SMSIIL Motd D J2H 206l
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<Table 10> Change of hair color with acid perspiration treatment

Color Bright Brown Yellowish Brown Natural Brown
Hunter
color system before after before after before after
L 63.3 68.4 44.6 47.7 35.9 38.1
a 10.4 12.6 8.5 12.2 7.1 10.2
b” 7.7 14.9 9.7 12.6 10.1 11.7
AE - 9.1 - 5.6 - 4.1
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