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Abstract: The relationship between texture and rtheological properties of mascara (oil-in-water emulsion) was analyzed in
this study. The final mascara product and gelling agents (2.0 wt%) used therein, such as hydroxyethylcellulose (HC),
carboxymethylcellulose (CMC), hectorite, sodium magnesium silicate (SMS), hydroxvethyl acrylate/sodium acryloyldimethyl
taurate copolymer (HS), and polyacrylate 13/polyisobutene/polysorbate 20 (PPP), were measured for rheological properties. As
a result, HS and PPP showed the highest adhesiveness which were related to the volumizing effect of mascara. The
viscosities of HC, SMS, and HS were measured at the stress range of 1 ~ 1,000 s L SMS, with the lowest storage mo-—
dulus range of 100 ~ 1,000 s, affected the mascara in terms of smooth texture. The results of this study suggest that the

rheology of gelling agents used influences the final texture of the mascara.
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Figure 1. The weight changes on volume effect of mas
cara containing 0.2 wt% gelling agents. (1: HC, 2@ CMC,
3 hectorite, 4 SMS, 5. HS, 6: PPP) (p = 0.000).

Table 1. The Adhesiveness of Aqueous Solution Con
taining Water—-soluble Gelling Agent 2.0 wt%

Sample Used polymer Adhesiveness (g)
1 HC 6.0 + 09
2 CMC 50 + 06
3 Hectorite 41 + 04
4 SMS 09 £ 02
5 HS 246 = 42
6 PPP 193 + 36
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Figure 2. The adhesiveness of gelling agents on volume
effect (weight change). The sample was surveyed in
duplicate. The gelling agents with low adhesiveness, such
as HS, CMC, hectorite, and SMS, showed less volume
(left circle), whereas gelling agents with high adhe
siveness, such as HS and PPP, showed improvements in

volume (right circle). (p = 0.001).

Table 2. The Weight Changes of Gelling Agents and the
Sensory Test Scores of Mascara Having 0.2 wt% Various
Water-soluble Gelling Agents

Sample Sensory lest

Used polymer Weight (mg)

score”
1 HC 974 £ 0.06 800 £ 0.82
2 CMC 936 + 0.06 7.00 £ 0.82
3 Hectorite 10.03 + 0.04 950 + 058
4 SMS 941 + 0.05 575 £ 050
5 HS 1058 + 0.03 12.00 = 0.82
6 PPP 10.30 = 0.14 11.75 = 0.9

a) Sensory test scores of above 11 (perfect score: 14) are
considered good.
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Figure 3. The storage modulus (G”) changes of various
gelling agents on oscillation stress (Pa). HC, SMS, and
HS were contained 0.2 wt% in the mascara respectively.
(Il HC, A SMS, @: HS).
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Table 3. The Data of Viscosity and Sensory Test Score

by Rotational Type Rheometer and Panel Test

Sample Used polymer Vi;caO?ig‘” Ser;sc(z)rri ,test
1 Unknown 0.53 2.25 £ 0.50
2 Unknown 0.29 350 £ 0.58
3 Unknown 0.07 500 + 0.00
4 Unknown 0.13 350 £ 0.58
5 Unknown 0.58 200 £ 0.82
a) Viscosity at 1,000 s ! shear rate by flow mode.
b) Sensory test scores of above 4 (perfect score: 5) are

considered good.
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Figure 4. The logistic
shear rate by panel test.
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