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Abstract: There have been continuous attempts to quantify sensory attributes of cosmetic products by measuring relevant
physical properties. The most representative method to evaluate stickiness is to measure axial force using texture analyzer.
Stickiness is known to correlate with 4UC which abbreviates area under curve in the obtained axial force curve as
a function of time. Recently, Normandie University research group developed in vivo stickiness evaluation method
considering the characteristics of skin along with established evaluation method[8]. Based on the study, we tried to
optimize in vivo stickiness evaluation method especially for cosmetic creams. The experiment was carried out on 5
different facial creams products by changing the amount and the times of rolling of creams, and the shape and material
of probes. Based on the results of the sensory evaluation, the most consistent conditions were established as the optimal
evaluation method. As a result, applying 70 uL of cream and rubbing 10 times for 7 s inside the 3.4 cm circle were
judged to be suitable. As for the probes, spherical metallic probe was more proper due to its reproducibility. We conducted
the settled method on 10 subjects to check its validity. Although the absolute values of AUC differed depending on
the individuals, the AUC values were all ranked the same. Finally, for the standardization of stickiness of AUC,
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polyvinylpyrrolidone (PVP) was set as a reference material and we measured AUC of its aqueous solution by changing
concentration. Then, the degree of stickiness recognition for 5 different creams was surveyed to check the correlation
between AUC and stickiness.
Keywords: cosmetic cream, stickiness, in vivo, evaluation method, texture analyzer
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Figure 1. Simple description of in vivo stickiness measurement
process. (A) Indentation protocol used for i vivo stickiness evaluation.
(B) Graph of axial force curve as a function of time measured
by TA. AUC abbreviates the area under curve in the graph.

Table 1. Codes and Various Rheological Properties of Studied Cosmetic Creams

. G’ G” n* Phase angle CPM CPS

Code Application (Pa) (Pa) (Pa - ) © (Pa) (Pa)
A 8490.42 3447.15 9163.52 22.10 2206.02 111.94
B . 295.77 55.56 300.94 10.64 79.60 110.98
C Fs‘:rfl 1238.90 192.57 1253.68 8.84 87.87 143.89
D 1199.91 503.82 1301.39 278 98.02 158.58
E 2028.88 875.49 2209.71 23.34 279.64 160.96
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Figure 2. Schematic description of three types of probes of different shape and material. (A) Spherical
metallic probe; (B) cylindrical metallic probe; (C) artificial leather attached cylindrical probe.
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Figure 3. Average rank of sensory evaluation for stickiness of
5 different facial cream products (: 0.01 < p < 0.05,
0.001 < p <001, ™ p < 0.001, NS: 0.05 < p) (N = 30).
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Figure 4. AUC of 5 different facial creams according to applied volume of the creams (N = 3).
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Table 3. Significant Differences between AUC Measured Using Probes of Different Shape and Material (A) Spherical Metallic Probe;
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Figure 6. AUC of 5 different facial creams according to the difference of shape and material of
probes. AUC measured using (A) spherical metallic probe, (B) cylindrical metallic probe, and
(C) artificial leather attached cylindrical probe (N = 3).
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Figure 7. Normalized AUC of 5 different facial creams based on in vivo stickiness evaluation

(N = 10). The minimum AUC value and the maximum AUC value were set to zero and ten,

respectively.

Table 4. Optimized Experimental Conditions of /n Vivo Stickiness Evaluation Method for Cosmetic Creams

Application method

Types of probe

Amount of cream Times of rolling

Shape Material

70 uL 10 times for 7 s

Sphere Metal
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concentration. The average AUC values of 5 cream products
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Figure 9. Appearances of formulations applied on the forearm
skin according to the optimized application method. The
pictures were taken 3 minutes after application. (A) Product A
and (B) 5% PVP aqueous solution (N = 2).
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Figure 10. Stickiness cognitive ratio (x) of 5 different facial
creams which have different 4UC values, respectively. The
numbers in the graph represent the AUC values of the creams
from A to E in order, and the horizontal error bars of AUC
are shown (N = 20).
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