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Sensibility Evaluation of an Exfoliating Lotion with
Supreme Tactile Impression during Wiping Motions
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We aim to provide cosmetics that appeal to users’ “sensibility” and have accordingly developed
cosmetics based on a sensibility evaluation. As the research subject, we chose exfoliating lotions.
Our method correlates the visualized psychological structure with measured physical quantities.
To visualize the psychological structure when using an exfoliating lotion, we selected appropriate
evaluation words and conducted a one-month usage test. Using factor analysis, we evaluated nine
factors that are related to the value judgments of users using the exfoliating lotions. Next, we ana-
lyzed the causal relationships between these factors via structural equation modeling and modeled
the psychological structures of the users. The model fit indices were satisfactory. The subcon-
sciously important perceptions appeared to be “frictional feeling” and “wiped-off feeling,” both of
which are derived from the tactile impression imposed by the wiping motion. Next, to identify
physical quantities that can independently affect the “frictional feeling” and the “wiped-off feel-
ing,” we measured the dynamic friction coefficient and the time profile of the frictional force for
12 types of exfoliating lotions. Using the dynamic friction coefficient, the two factors could not be
individually evaluated: On the other hand, we extracted the eight-dimensional vibrational feature
quantities in the time-frequency domain from the time profile and correlated them with the factor
scores of the two factors in a multiple regression analysis. The factor scores were estimated with
high accuracy. Each factor corresponded to a different vibrational feature, confirming that the fac-
tors are physically independent. This result suggests that both factors can be simultaneously in-
creased by controlling the frictional force. Using this result as a predictive index of the tactile
impression, it was possible to do sensibility evaluation of an exfoliating lotion that had a superior
texture at the time of wiping; this could not be achieved in the past.
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Selected 53 representative evaluation words.

S1) Texture of exfoliating lotion

S2) Texture of next item

Easy wipe "5 & & ) g

Feels exfoliated “EfLAENEND"

Feels no residues "5 X & ) &0 5”7

Gentle to skin “JLIZEE L\

Good feeling on the skin “Hld 72 1) A3 E W

Good sensation on the skin “JIL &&filiAs K"

Keeps refreshing “{& iU & A% <

Low friction of cotton pad "I v & ¥ OIEPUEA 2 "
No stickiness “~<72D7»7 0"

Quickly compatible with the skin “72 U A A"

Skin feels clingy “WLiZ 33> <"

Skin feels hydrated “{# 9"

Skin feels moisturized “L - & 0 LTwW3"

Skin feels refreshed "3 > X ) LT3~

Skin feels springy " HH 5357

Skin tone has changed “ M — ¥ 2% %"

Slides smoothly with cotton pad "I v h > D F XY ATE W
Smooth feeling on the skin “PLdH 7z ) DD LN TH 5"

Increased moisturized feeling “L - & O J&A 5"
Silky smooth “§ X XF 5"

Skin feels compatible "7z LA 2SR W

Skin feels elastic /N1 J&AST 3"

Skin feels fresh A3 AT L\

Skin feels hydrated 89"

Skin feels moisturized “L o> & ) L TWw3"
Skin feels nice to the touch & 1) LMD FLv"
Skin feels smooth 72 522 Tdh %"

Increased feeling of volume “5-> < 535"
Well penetrated “1&:%E &0 5"

S3) Skin changes with repeated use

S4) Value

Easy to apply makeup to skin “fLHED 1) A% X"
Feels translucent “EHHIE2 H 5"

Fresh feeling "3 A3 L\

More effetive penetration V2 iE /A 5"

No dullness "< 3 A%\

Silky smooth “§ X3 X9 5"

Skin condition appears good “MLOFHFASE "
Skin feels bright L2 % < %2 5"

Smooth feeling "D HATH S

Active ingredients are contained “HXIKTAA > TW5E”
Desire to use continuously iV el 5 E kA5 {7
Exfoliating feels pleasant 5 X & 2 J&filA% 0 L
Feels exfoliating effect “5 X & VRN H 5"
Gentle to the skin “BJLIZE L "

Good feeling “SFFEH VW

Good skin condition after use “fEDIREEA L\
Good texture when used “fi F &filis L "

No burden on the skin “JLIZEHA 2 V"

Pleasant “/[xHi "

Skin feels changed “LOZAL% & U7

Skin feels cleansed VG ENTZEK A D 57

Skin feels nice "L EflAT X"

Skin feels softer " H %P7 5"

Want to use continuously "3 > & a7z
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Table—2 Factor structure of each evaluation scene.

S1) Texture of exfoliating lotion S2) Texture of next item
Factor Factor
Factor name Evaluation word Factor name Evaluation word
S1)-1  Sp-2  S1)-3 S2)-1  S2)-2
Easy wipe 0985 —-0289 —0.012 Increased moisturized feeling 0991 -0.125
Slides smoothly with cotton pad 0.845 —0.007 —0.052 N Skin feels moisturized 0975 —0.205
o Moisturizing
Frictional Good feeling on the skin 0.812 0.109  —0.011  Sensation Skin feels hydrated 0.773 0.018
feeling Smooth feeling on the ski 0768  0.047 0081  WREEK I d feeling of vol 0541 0.154
WL mooth feeling on the skin A . . ncreased feeling of volume . .
Low friction of cotton pad 0.644 0.149 0.043 Skin feels compatible 0.509 0.309
Gentle to skin 0.587 0305 —0.136 Skin feels smooth 0.052 0.887
Skin feels moisturized —0.129 0.890 —0.059 Skin feels fresh 0.013 0.633
Skin feels hydrated 0.272 0.799 —0.159  Smooth Silky smooth —0.274 0.628
. . Sensation
Skin feeling after  gkin feels clingy -0.049  0.750 0126 ) s Well penetrated 0205  0.585
application * =
“pp P Skin feels refreshed 0.286  —0.498 0.386 Skin feels nice to the touch 0.276 0.498
i I
Good sensation on the skin 0.114 0.487 0.364 Skin feels elastic 0.256 0.401
Skin feels springy 0.228 0.478 0.164
Feels exfoliated —0.184 0.116 0.863
Wiped-off Skin tone has changed —~0.008 —0.044  0.744
feeling Feels no resid 0.114 0044  0.649
X LN eels no residues . . .
Keeps refreshing —0.003 —0.048 0.419
S3) Skin changes with repeated use S4) Value
Factor Factor
Factor name Evaluation word Factor name Evaluation word
S3)-1 S4)-1  S4)2  S4)-3
Feels translucent 0.876 Pleasant 0.901 0.051  —0.064
Skin feels bright 0.786 Skin feels nice 0.887 —0.254 0.121
No dullness 0.740 Skin feels softer 0.884 —0.269 0.207
Skin condition appears good 0.715 Skin comfort Good texture when used 0.666 0.454 —0.192
C};f:f;;n skin Smooth feeling 0.714 MLoLH & =" Gentle to the skin 0.665  0.150  0.021
7
Fresh feeling 0.621 Good feeling 0.489 0418 —0.069
More effetive penetration 0.608 Good skin condition after use 0.482 0.218 0.205
Silky smooth 0.603 No burden on the skin 0.465 0.407 —0.120
Easy to apply makeup to skin 0.520 Exfoliating feels pleasant —0.220 1.077 —0.037
Desire to continue  giin feels cleansed -0.179 0563  0.221
exfoliation .
Want to use continuously 0.280 0.552 0.111

CHE L) ER
Desire to use continuously 0.213 0.509 0.326

Actual feeling
of effect
ROER

Active ingredients are contained 0.048 0.001 0.811
Skin feels changed 0.061 0.140 0.686
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Factor loadings
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Fig.—5 Basis function of the vibrational properties.

Table-3 Standardized partial regression coefficients obtained by mul-
tiple linear regression analysis.

Objective variable
Frictional Wiped-off

Explanatory Main frequency

variable region feeling feeling
PCALl 0—-100 Hz —0.569* 0.421%
PCA2 132-156 Hz ns ns
PCA3 184-216 Hz 0.631* ns
PCA4 220-248 Hz ns 0.621**
PCAS 160—-180 Hz 0.530 ns
PCA6 104-116 Hz ns ns
PCA7 96 Hz ns ns
PCAS8 60 Hz ns ns
Coefficient of determination 0.672 0.722
Adjusted coefficient of determination 0.549 0.661
p Value 0.024 0.003

**: p<0.01. *: p<0.05. ns: not significant.

&
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WEELTS4) 2T LRETNVORLUELIELL 720 Fig.—6 Evaluation result via predictive model.
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