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Abstract: The objective of this article is to provide analytical tools for the scattering of stratum corneum (SC) and to
check whether the optical clearing agents (OCAs) could be applied in optics affecting the scattering reduction. Dark
field images of tape striped corneocyte separates scattered light of the SC from others in vitro. Several optical clearing
agents were tested to reduce the scattering. Physical properties of SC such as water contents, keratin configuration and
volume after OCAs treatment were investigated by FT-IR and 3D laser microscope. Several reducing sugars, monomeric
sugars, sugar alcohol, and hyaluronic acid, which were used as humectants in cosmetic field, also reduced scattering.
However, unlike dehydration in optics, water penetrated into the keratin in SC and scattering was decreased at low con-
centration of OCAs. In that condition, the volume of corneocyte was increased and stiffness seemed to decrease. The
analyzing of tape-stripped SC, showed the change of optical and physical properties of corneocyte by optical clearing
agents. The hydration of SC layer by optical clearing agents decreased the scattering of corneocyte and thus improved
the skin appearance and moisturizing effect, which are important benefits in the cosmetic field and could provide new
possibility to develop skin care study targeting at SC.
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Figure 1. Evaluation of scattering by corneocytes attached to a
tape. A) Optical microscope image of SC via bright field and
dark field mode. B) Picture of SC on the SC tape treated with
10% urea. C) Reduction of light scattering in a region of
stratum corneum treated with OCA.

HoZ HuFo AF FdoZHEe Y ZhZAx
o] A AtgtElo] Mo WS FRISH THFigure 1A).

ZrAZF o] Ak A S $138) sgshofol| A Ut
20 Z AMEEE 10% FHlots ZZAE Holzo] 1
Holl Moje 4 h F3F WXg & 72 A|Z Ho|ZE
AoAx Az=AHT 11 A7, &5 AYds 45 A
9 Az ol A AR BEHE JHE 5
A, FAkE A B oty A FEejoll=
AH L Ax T 5 EYg JEE A 5= 2 &
213} th(Figure 1B). T}2 = o]n]x] £ A z}oj A
5, BAARE 71202 SEof A 99 FAE H
o] Akt AxoA Zfol7} s el ERIsTh
(Figure 1C).

S-elo} Qo= tgofgt EFEo] Faket fha EFE
ARSEEE B AT E SPE EokollA] g AHE
HE gk SR RS gidez Hrksldnh A
R 591 A (natural moisturizing factors, NMFs)2 24
g O BGS fA5he E3E A dEde=s
Sdof, 771 4, B 9 oprAte g FAE Tt
[12]. olH% HEEY &35 Fst] s, 10% 5
go} g9 4kt 714 E8S 100%E 1 5Y %

S

J. Soc. Cosmet. Sci. Korea, Vol. 44, No. 1, 2018



A 2=2E] . dFEA L0 =N
84 gl S & [ERUN | th s
140
e
o 120
=
S
8
a
- o
S
§
P
E
=
2
s
&
o
Urea  Glwerol  Envthritol  Jylitol  Sorbitol  Trehalose  Hith L PG Propandiol  NaCl

Figure 2. Relative reduction of scattering of OCAs on SC
attached to a tape (n=6). The relative reduction of scattering,
which is defined as the ratio of reduction of scattering of SC
treated with 10% urea to that of SC treated with same
concentration of various OCAs.
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Figure 3. (A) FT-IR peak of control and urea treated SC. (B)
Water/protein ratio of SC treated with various OCAs.
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Figure 4. Analysis of SC thickness using 3D laser microscopy showing a region treated with 10% urea compared with a control
region (A, B). (C) The thickness of the SC attached to a tape increased following OCA treatment (n=3).
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