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Purecell, hydroxyethyl-cellulose-2-hydroxypropyltrimethyl ammonium chloride ether, was developed as
a thickener and evaluated its functions for stability and safety when it was added in the cosmetic
composition. Compared with a commercially available thickener Natrasol, Purecell have a basic
chemical backbone of hydroxyethylcellulose which has been widely used in the cosmetic industry. pH
and viscosity of Purecell was lower than those of Natrasol, however, a similar pH value to was shown
when the Purecell was added into a shampoo or cream. The Purecell was stable to temperature and
light. When 0.5% of the Purcell was added to a shampoo having cationic surfactant, a separation
occurred due to the same cationic surfactant of the Purecell and shampoo. However, the shampoo
and cream made with Purecell improved a smoothness and adaptability of hair. It also showed a neg-
ative response for Patch test of human, indicating the Purecell was safe for use.
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Table 2. The experimental formulation of the shampoo containing
Natrasol or Purecell

. . - . Content%
Table 1. The experimental formulation of the cream containing Phase Chemical name (W/W)
Natrasol or Purecell
N D.1-Water to 100
Phaze Chemical name CE)\I;;;:\;\];)A) Sodium Laureth Sulfate 40
- - Lauramide DEA 4
Stearic Acid 2 Cetyl Alcohol 0.1
(.Jetyl Alcohol. 2 Propylene Glycol 1
Triethylhexanoin 3 Ethylene Glycol Distearate 0.5
A Squalane 8 Hiampho-PB 1
Glyceryl Stearate/PEG-100 Stearate 3 A D-Pantothenyl Alcohol 01
Polysorbate 60 0.5 Aloe Vera Gel 0.1
Sorbitan Stfsar ate : 0.3 Polyquaternium-7 0.2
Glycerin 5 Methyl paraben Q.S.*
D.I-Waterto 100 Olivem 300 0.2
B Disodium Ethylenediaminetetraacetate 0.02 L-Mentol 0.1
Methyl I()?lthyl, progyl) 11)araben, Q.8.* Triethanolamine 0.1
enoxyethano. o
D.I-Water to 100
C Natrasol or Purecell (1% Solution) 6 B Citric Acid 0.1
D Triethanolamine 0.6 Sodium Chloride i
E Carboxyvinylpolymer (2% Solution) 6 C Natrasol or Purecell 0.1,03,0.5
F Sodium-Hydroxide (1% Solution) 1 D Fragrance 1

*Q.S (Quantum sufficient: Proper quantity)

*Q.S (Quantum sufficient: Proper quantity)
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Table 3. The expression method of patch test

Reaction Expression
Negative -
Imperfection erythema +
Erythema +
Small blister, Papule, Edema ++
Big blister, Necrosis . +H+
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Fig. 1. pH change of the Natrasol and Purecell.
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Fig. 2. pH change of the Natrasol cream and Purecell cream.
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Fig. 3. pH change of the Natrasol shampoo and Purecell shampoo.
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Fig. 4. Viscosity change of the Natrasol and Purecell.
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Fig. 5. Viscosity change of the Natrasol cream and Purecell cream.
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Fig. 6. Viscosity change of the Natrasol shampoo and Purecell
shampoo.
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Table. 4. Results of stability test of the Natrasol, Natrasol cream, Purecell and Purecell cream in constant temperature conditions (0, 25,

40°C)
Day 1 3 5 7 15 30
Temp.

Natrasol (1%) o 0 0 0 0 0

Natrasol (2%) 0 0 0 o o 0

0°C Natrasol cream 0 0 0 0 0 o
Purecell (1%) o o 0 0 0 0

Purecell (2%) 0 o o o o o

Purecell cream o o 0 0 0 0

Natrasol (1%) 0 o o o 0 0

Natrasol (2%) 0 0 o o o o

250 Natrasol cream o o o o 0 o
Purecell (1%) o o 0 o 0 o

Purecell (2%) o 0 o o o o

Purecell cream o 0 0 0 0 0

Natrasol (1%) 0 o o 0 o I\

Natrasol (2%) 0 0 0 o o o

40°C Natrasol cream o o o o 0 0
Purecell (1%) 0 o 0 0 0 0

Purecell (2%) o o 0 o o o

Purecell cream 0 o 0 0 0 0

O: Stable X: Unstable

Table 5. Results of stability test of the Natrasol shampoo and Purecell shampoo in constant temperature conditions (0, 25, 40°C)

N Day 1 3 5 7 15 30
emp.

Natrasol (0.1%) 0 0 0 o o 0

Natrasol (0.3%) o 0 o o 0 o

o°c Natrasol (0.5%) 0 0 o 0 o 0
Purecell (0.1%) 0 0 [ o o 0

Purecell (0.3%) 0 0 0 0 0 0

Purecell (0.5%) 0 0 0 0 0 0

Natrasol (0.1%) 0 o o o o o

Natrasol (0.3%) 0 0 0 0 0 0

259 Natrasol (0.5%) 0 o 0 0 0 0
Purecell (0.1%) o o o o [V o

Purecell (0.3%) o s} o o 0 o

Purecell (0.5%) 0 0 0 0 o 0

Natrasol (0.1%) 0 0 0 0 0 0

Natrasol (0.3%) o o 0 0 0 o

A0°C Natrasol (0.5%) 0 0 -0 X X X
Purecell (0.1%) 0 0 0 0 0 0

Purecell (0.3%) 0 0 0 0 X X

Purecell (0.5%) o o 0 X ! X X

O: Stable X: Unstable

BN

QA-ZF(Artificial sun lamp) =&, Natrasol?} Purecell 1, 2%
solution, Natrasol#} Purecell 1% solutionS 7}k =29,
Natrasol#t Purecell 0.1, 0.3, 0.5%S d713t akFo] <133 of
Sk obdAdS AR A3 Table 6, 73 7o) 3X7F 59 wWE
Akl W Al Sl Wl glo] BN oBgehe vehiidh

84 - 7k% BE AW

L E&F(Cyde chamber)°]]v BE <A, Natrasol=}

Purecell 1, 2% solution, Natrasol® Purecell 1% solution2-
H7¥8t =18, Natrasol} Purecell 0.1, 0.3, 0.5%S 713t AF
E 15, -10, -5, 0, 5, 10, 15, 25, 37.5, 40°CollA Z2+ 24
AZF RS § L o] mE RS AAT A3} Table
8, 99} 7ro] vfepNUT}. Natrasols} Purecell 1, 2% solution,
Natrasol®} Purecell 1% solution2 #713F =3 2 Natrasola}
Purecell 0.1, 0.3%S H7I3F 452 4% 10cycle BFollA A
o] Fao} WA W glo] 30d B¢t ¢S YERIRI oY,

R E)
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Table 6. Results of artificial sun lamp test of the Natrasol, Natrasol
cream, Purecell and Purecell cream

Table 10. Results of stability test of the Natrasol, Natrasol cream,
Purecell and Purecell cream in freeze & thaw cycling condition

Temperature: 40°C
Distance from light

Condition source: 20.3 cm
Storage 3 hours .
Natrasol (1%)
Natrasol (2%)
- Natrasol cream
Stability

Purecell (1%)
Purecell (2%)
Purecell cream

o O O O © <

O: Stable X: Unstable

Table 7. Results of artificial sun lamp test of the Natrasol shampoo
and Purecell shampoo

Temperature: 40°C
Distance from light

Condition source: 20.3 cm
Storage 3 hours
Natrasol (0.1%) 0
Natrasol (0.3%) 0
e Natrasol (0.5%) 0
Stability Purecell (0.1%) 0
Purecell (0.3%) 0
Purecell (0.5%) 0

O: Stable X: Unstable

Table 8. Results of stability test of the Natrasol, Natrasol cream,
Purecell and Purecell cream in cycle chamber condition

Temp. -15,-10,-5,0, 5, 10,
Day 15,25, 37.5,40°C
Natrasol (1%) 0
Natrasol creamo (2%) 0
30 day (3 cycle) Purecell (1%) 0
Purecell (2%) o
Purecell cream 0

O: Stable X: Unstable

Table 9. Results of stability test of the Natrasol shampoo and
Purecell shampoo in cycle chamber condition

Temp. -15,-10,-5,0, 5,10,
Day 15,25,37.5,40°C
30 day (3 cycle) Natrasol (0.1%) o
Natrasol (0.3%) s}
Natrasol (0.5%) X
Purecell (0.1%) 0
Purecell (0.3%) o
Purecell (0.5%) X

O: Stable X: Unstable

05%Z 7k AkFel A5 ol EesHe &
o] A= 2o mME A o] AR Aol Yol 74]

ASAAE APESIo7] iR Am g

Y - 3158 (Freeze& Thaw cycling)oll w2 M4, Vo=

A gAEe) A spA] ERsiery sk dEde] St

Temp. 10°CR5C
Day

Natrasol (1%)
Natrasol (2%)
Natrasol cream
Purecell (1%)
Purecell (2%)
Purecell cream

7 day

Cc © o © O ©

O: Stable X: Unstable

Table 11. Results of stability test of the Natrasol shampoo and
Purecell shampoo in freeze & thaw cycling condition

Temp. 10°C/25°C
Day
Natrasol (0.1%) o
Natrasol (0.3%) 0
Natrasol (0.5%) o
7 day N
Purecell (0.1%) 0
Purecell (0.3%) 0
Purecell (0.5%) X
O: Stable X: Unstable
Table 12. Results for patch test of the Purecell
Group No. of patch tested . 24 hour
Female .
Male 20
*- : Negative

o] Freeze-Thaw A &M AN sked)], o A8HE Freezedt
ThawZ ¥Rt W3PAA 1 Ao EAJ] ePgeh Ao
Horgsl 792 A=Y 4 Ut Natrasol} Purecell 1, 2%
solution, Natrasol®} Purecell 1% solution 37t =Zd H
Natrasol 0.1, 0.3, 0.5%, Purecell 0.1, 03%%E H7}& F&
FAT Lx FAQ TL250)TH A0 5 ¥IE
Zoy Zjz} 24A17F BHaled 383 TURl S HES A
3, Aol Bl WAl wiF glo] BF Qe Setew #
28 4 JTh(Table 10, 11). ¥ Purecell 0.5%% /1% 4F
o) AL 3z}e] Aol Eelrh dojuf rREaiollE SHYEA|
2SS 3l T 4 STk

Purecell®] SHHA 24

IAxE A¥. 7HH"Q A} AEFE o8 u IHgo] do

et
O
O
ﬂ

A7} Table 129} 2
HEEZ BANL =4
HE A54 L:IL?JQ NFEom i3 Aflet 4T A
TE 24ue-S BItkFig 7). ©1%= Waggoner 5, Matsumura
S Aperer S 2 7199) wolx 9} 7o) AR FHA
Purecello] 25 24 FlEo} wHo) 3l AL I

AT
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Fig. 7. Human patch test of the Purecell.
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