Article |

Nihon Reoroji Gakkaishi Vol.37, No.5, 247~251
@ (Journal of the Society of Rheology, Japan)
©2009 The Society of Rheology, Japan

Novel Attempt for Quantitative Sensory Evaluation of
Cosmetics using the Nutting Parameters

Ayano NAKAMURA", Atsushi SOGABE", Akiko MACHIDA™, and Isamu KANEDA™

“SHISEIDO RESERCH CENTER
2-2-1 Hayabuchi, Tsuzuki-ku, Yokohama-shi, Kanagawa, 224-8558, Japan
“SHISEIDO CO., LTD. Beauty Solution Development Center
3-9-1 Nishigotanda, Shinagawa-ku, Tokyo, 141-0031, Japan
" Department of Food Science, Faculty of Dairy Science, Rakuno Gakuen University
582 Bunkyodai Midorimachi, Ebetsu, Hokkaido, 069-8501, Japan

Texture of the cosmetic products is an important factor for the consumer satisfaction. It is considered that the texture
is originated from various physical properties. However, since the phenomena are very complicated, to appropriate
quantification is difficult. Our attempt is to quantify the texture of the initial touch of the cosmetics by studying the
rheological properties. Flow properties of cosmetic lotions, containing various kinds of aqueous thickeners, were studied
by creep measurement, and parameters a, 3, and ¢, were calculated from their rheological data based on the Nutting
equation, which is an empirical equation. As another approach, sensory evaluation test of the cosmetic samples was carried
out by human panels. There were some correlations among the time dependency parameter ¢, and some sensory evaluation
points, assessed by human panels. Simple linear regression analysis revealed that the evaluation scores of slimy feeling,
sticky feeling, refresh feeling, and penetrating feeling of the cosmetic lotions were converted to numerical data by the
parameter o. This quantification method for the texture of cosmetic products will be a useful tool for efficient development
of cosmetic formulations. It is possible to estimate the texture of the products by studying the rheological value a.
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Table I. Formulae of model essences.
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Ingredient . Wi

U S P Q T R
Ethanol 3 — — — — —
Glycerin 6 - - - - -
Buthylen glycol 5 — — — — —
(Polyoxyethylen/Polyoxypropylene) dimethyl ether 1 — — — — —
Carboxyvinylpolymer 0.2 - - - - -
Dimethylacrylamide/Sodium Acryloyldimethyltaurate Crosspolymer - 0.7 - -
Polyacrylamide - 0.7 -
Agar - - 1.2 0.96
Succinoglycan - - - - 0.24 1.2
Acyrlates/C10-30 Alkyl Acrylate Crosspolymer 0.03 — - - - -
Potassium Hydroxide 0.76 0.1 — — — —
Dimethylpolysiloxane 2 — — — — —
Trisodium EDTA 0.02 - - - — —
Phenoxyethanol 0.35 — — — — —
Water t0100 — — — — —
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Table 11. Nutting Parameters of model essences.

Code  Apparent viscosity / mPa+s * o B [0
U 15,400 0.054 0.99 1.17
S 13,000 0.104 1.21 1.77
P 12,500 0.126 1.10 1.37
Q 14,000 0.064 1.95 7.79
T 11,500 0.146 1.29 1.42
R 12,000 0.243 0.948 0.506

a) The values of the viscosity for the samples were measured using VH type
viscometer according to the experimental section in the text.
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Fig. 1. Correlation between Nutting Parameter o and the evaluation score
of slimy feeling through simple linear regression analysis.
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Fig. 2. Correlation between Nutting Parameter o, and the evaluation score
of refresh feeling through simple linear regression analysis.
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Fig. 3. Correlation between Nutting Parameter o and the evaluation score
of penetrating feeling through simple linear regression analysis
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Fig. 4. Correlation between Nutting Parameter o and the evaluation score
of sticky feeling through simple linear regression analysis.
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Fig. 5. A mechanical model with Maxwell and Voigt models.
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