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Abstract We have

investigated the rheological behaviours of emulsions containing

polymers. The polymers used in this study were polyacrylamide and carboxy vinyl polymer.
The emulsion with polyacrylamide shows better prior preference than that with carboxy vinyl

polymer on the skin texture. In the toxicity test, such as, LLNA cell toxicity, skin org

an

culture and human patch test, polyacrylamide was the appropriate materials for the cosmetics.
The viscosity of polyacrylamide shows maximum value in neutral pH and good stability
against temperature. The decreasing effect of viscosity against salt was not good enough but

showed a better result than that of carboxy vinyl polymer. Two times the amount

of

polyacrylamide should be used for the formation of a similar viscosity of carboxy vinyl
polymer. Yield value of polyacrylamide was low and the effect for the stabilizing emulsions

was also low.
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Table 1. Characteristics of Polyacrylamide and Carboxy Vinyl Polymer

Polyacrylamide Carboxyvinyl polymer
Chemical structure (CH2CH) (CH2CH)
CO CO
NH> OH

Inter- & intramolecular

Thickening mechanism H-bonding

L)

Neutralization©ol] 2] 3 Hkdk
H-bonding

Rheological property

Pseudoplastic (yield value)

Pseudoplastic (yield value)

Distinctive feature

No need for neutralization

Excellent growing viscosity
Good stabilizing emulsion
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Table 2. Materials for Experiments

Eejolagolrlol =8 $H@ oWl Fuist

2

INCI name Commercial name Maker Awt.%) B(wt.%)
Liquid paraffin Lily 70 gﬁ:if’?éoii)& 5.0 5.0
Glyceryl stearate and Arlacel 165 Unigema(Netherlands) 1.0 1.0
PEG 100 stearate
Squalane Pripure 3759 Croda(UK) 2.0 2.0
Dimethicone D.C. Silicone 6cs Dow Corning(USA) 0.3 0.3
Cetearyl isononanoate Cetiol SN-1 Cognis(Germany) 5.0 5.0
Cetearyl alcohol Lanett O Cognis(Germany) 1.0 1.0
Behenyl alcohol Behenyn 70 Koku Alcohol(Japan) 0.5 05
Methyl Paraben Methy!l Paraben Nipa(Japan) 0.25 0.25
Propyl Paraben Propyl Paraben Nipa(Japan) 0.1 0.1
PEG 40 stearate Myrj 52 Unigema(Netherlands) 1.2 1.2
Sorbitan stearate Arlacel 60 Unigema(Netherlands) 05 05
D. I. Water Water 72.53 72.53
Imidazoldinyl urea Germall 115 Sutton Lab(USA) 0.3 0.3
Polyacrylamide Creazel EZ PFC C.IT.(France) - a.s.
Carboxy vinyl polymer Carbopol 941 BF Goodrich(USA) a.s. -
Glycerin ELOGLYN R980 LG H&H(Korea) 5.0 5.0
Dipropylene glycol DPG FC Asahi Glass(Japan) 5.0 5.0
Trisodium EDTA EDTA-3Na AKZO(Netherlands) 0.02 0.02
Triethanolamine TEA Koreacatalyst(Korea) a.s -
224. 3% B4 A
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Table 3. Toxicity of Polyacrylamide

R RS

LLNA test Cell toxicity test Skin organ Human patch test
culture test

Emulsion with Emulsion with
wt.% SI  Result IC 50 2 % 1% 0.1 % carboxy
polyacrylamide vinyl polymer

20 2.5 - 0.05 moderate 0.03 0.07

40 1.9 - 0.05 moderate 0.03 0.07
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Fig. 1. Viscosity of polymer aqueous solution
against polymer concentration. W,
neutralized carboxy vinyl polymer; A,
polyacylamide; L 3 unneutralized
carboxy vinyl polymer.
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Fig. 3. Viscosity of 2 wt. % aqueous solution
of polyacrylamide
concentration of EDTA-3Na.
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Table 4. Viscosity of Emulsions Containing

Polymers
Polymer Conc.(%)  Viscosity(cp)
0.4 4,800
Polyacrylamide 0.8 7,300
1.2 10,300
. 0.04 2,200
Carboxy vinyl
polymer 0.08 5,800
0.1 8,400
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Table 5. Stability of Emulsions Containing Polymers against Temperatures

Polymer Conc.(%) 50 °C 40 °C 0°C cycling

0.04 separated after four days stable stable stable

Polyacrylamide 0.08 separated after forty days stable stable stable

0.12 stable stable stable stable

) 04 separated after four days stable stable stable

Carboxy vinyl 0.8 stable stable stable stable
polymer

1.2 stable stable stable stable
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Table 6. Viscosity of Emulsions Containing Polymers and Polymer Mixture against Time

Concentration of

Viscosity (cp)

polymers 0 day 1 day 20 day 40 day 50 day 80 day 100 day
Polyacrylamide 12 % __ 4100 7900 8500 __ 8600 _ 8200 _ 8300 _ 8A00
g‘i‘;bffy vinyl polymer 5550 8300 8800 8200 7900 8000 8200
. (o]
Polyacrylamide 0.6 % +
Carboxy vinyl polymer 5,000 7500 8,400 8,400 8,900 8,800 8,400
0.06 %
A, B7} frAHE
A7} o ] <
B7} o #3 4
Fig. 7. Skin texture of emulsions.
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