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Abstract: Optical Coherence Tomography (OCT) is a non-invasive imaging method that utilizes the optical scattering
and interference for visualizing the surface as well as cross-sectional structures of tissue. OCT has been used for diag-
nosing diseases in early stage in various medical fields, but an application in cosmetics is still at early stage. In this
study, OCT was adopted to evaluate skin texture and wrinkle. Results showed similar patterns of evaluation with
PRIMOS in the assessment using replica. In addition, OCT produced smaller errors at different angles compared to the
PRIMOS in the assessment using 3-dimensional models of wrinkles. The resolution of the image was also high enough
to differentiate the images of before and after the application of makeup products. Possible use of OCT in the evaluation
of fine wrinkle assessment was studied in this research. Further development of methods is necessary to provide more
evidences of the effectiveness.
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Figure 1. Comparison of imaging resolution and penetration
depth between OCT and other imaging devices.
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Figure 2. (A) Schematic diagram of the SD-OCT system (FC:
fiber coupler, C: collimator, L: lens, RM: reflection mirror, G:
grating, GS: galvanometer scanner), OCT images of (B)
Human cornea, (C) Human skin.
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Figure 3. (A) Skin phantom model categorized four different
shape, (B1) NC: narrow/curvature, (B2) NF: narrow/flat, (B3)
WC: wide/curvature, WF: wide/flat, (C) Image acquisition
method by tilt and linear stage.
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Figure 4. Results of Ra, Rq, Rmax, Rt parameters in forearm
imaging, (A) PRIMIS and (B) OCT.
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Figure 5. Results of Ra, Rq, Rmax, Rt parameters in cheek
imaging, (A) PRIMIS and (B) OCT.
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Figure 6. Results of Ra, Rq, Rmax, Rt parameters in eye rim
imaging, (A) PRIMIS and (B) OCT.
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Table 1. Ranking and Scoring of Young Group and Old Group

Forearm Cheek Eye rim
Sample | PRIMOS | OCT Sample | PRIMOS | OCT Sample | PRIMOS | OCT
Y-1 9 1 ¥-1 1 5 ¥-1 5 5
Y-2 3 2 Y-2 2 6 Y-2 1 6
V-3 4 6 V-3 6 3 Y-3 4 4
Y-4 2 8 ¥-4 5 9 Y-4 3 7
¥-5 1 4 ¥-5 3 2 Y5 2 1
SUM 19 21 SUM 17 25 SUM 15 23
Sample | PRIMOS | OCT Sample | PRIMOS | OCT Sample | PRIMOS | OCT
01 5 7 01 4 1 01 6 2
0-2 7 10 0-2 7 7 0-2 9 10
0-3 10 9 0-3 9 4 0-3 7 8
04 6 5 0-4 8 8 o4 | 10 3
0-5 8 g 0-5 10 10 0-5 8 9
SuM 36 34 SUM 38 30 SUM 40 32

" Orange block: deviated sample from group attribution

Young old
PRIMOS ocT PRIMOS oCcT

E |
=
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Figure 7. PRIMOS and OCT images at forearem, cheek and
eyerim of Young and Old group.
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Figure 8. Deviation in Sa parameter according to measured
angle, (A) PRIMOS and (B) OCT.
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Figure 9. Deviation in Sq parameter according to measured
angle, (A) PRIMOS and (B) OCT.
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Figure 10. Deviation in Smax parameter according to measured
angle, (A) PRIMOS and (B) OCT.
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parameters according to before and after applying cosmetics in
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Figure 13. (A) PRIMOS and (B) OCT about Sa, Sq, and Smax
parameters according to before and after applying cosmetics in
‘back of hand’ region.

11

[¢]

130

o

of W& FF &4 Ao WA7F PRIMOSO| Hl
H o2 Ao wiE Ay Al IAE & e =4
M o AL 7S E-O:]‘l‘oiq A=)
A7t obd JAA 1 Fo AWHo] 3 37
3o H7E F3 OCT7} 3F Ao
A NS 2RI 7 de 7Y dd=EE Y
& T AT

o2 OCTe| I 7 AA7] & F5 H7}e o &8
o disl A3} slr]ol= Bslior 2 Ho] BA T H]
A&, vIREAR] o|n|A o] 753l AP hdA T Het
SHA| A3oll & = o, T ed g tde] d
e} o],Q_;].Ui 7]./\]3'4-)& HJ_O,] tﬂ'/\]-i o3 WAlEl=
2AE EY T Ue AHo] o FFE A H &
Arxg e 153 Bl A2 FrP7EA B
AT F+ I A= A7

olo] thg AASIE A&, FF A 1
A g BA=Z=2a9 Qe A9 shgEe] ¥

>

H‘l o
>

o &L M

al
j
=
B

il

o)

s},

1=
T

&

o] glo] F8Fek=9d A<= (Optical Coherence Tomography, OCT) & &7-(Pilot Study) 253

Aol QoiAle] T3t Hrbol that AT
o]t

&y o

=
7H%AP?§EH 22AFFLA LA - A7 =T
A AFAA| (AN S HN13C0078)E Z3

Reference

1. N. S. Kim and Y. M. Kim, Development of Non-con-
tact image measuring technique for evaluating mi-
cro-relief, J. Soc. Cosmet. Scientists Korea, 31(3),
253 (2005).

2. D. Huang, E. A. Swanson, C. P. Lin, J. S. Schuman,
W. G. Stinson, W. Chang, M. R. Hee, T. Flotte, K.
Gregory, C. A. Puliafito, and J. G. Fujimoto, Optical
coherence tomography, Science, 254(5035), 1178
(1991).

3. J. Welzel, E. Lankenau, R. Birngruber, and R.
Engelhardt, Optical coherence tomography of the hu-
man skin, J.Am. Acad. Dermatol., 37(6), 958 (1997).

4. B. M. Kim, Life science and optical imaging, The
Physics and the advanced technology, 6 (2007).

5. Y. I. Kim, OCT, Optical coherence tomography,
KISTI Market Report, 3(2), 7 (2013).

6. A. T. Yeh, B. Kao, W. G. Jung, Z. Chen, J. S.
Nelson, and B. J. Tromberg, Imaging wound healing
using optical coherence tomography and multiphoton
microscopy in an in vitro skin-equivalent tissue mod-
el, J. Biomed. Opt., 9(2), 248 (2004).

7. M. T. Tsai, C. H. Yang, S. C. Shen, Y. J. Lee, F.
Y. Chang, and C. S. Feng, Monitoring of wound
healing process of human skin after fractional laser
treatments with optical coherence tomography,
Biomed. Opt. Express, 4(11), 2362 (2013).

8. E. C. E. Sattler, K. Poloczek, R. Kistle, and J.
Welzel, Confocal laser scanning microscopy and opti-
cal coherence tomography for the evaluation of the

kinetics and quantification of wound healing after

J. Soc. Cosmet. Sci. Korea, Vol. 43, No. 3, 2017



254

10.

11.

2~ o)
Eapes AR ]

ol

fractional laser therapy, J Am. Acad. Dermatol.,
69(4), el65 (2013).

Y. Ahn, C. Y. Lee, S. Baek, T. Kim, P. Kim, S. Lee,
D. Min, H. Lee, W. Jung, Quantitative monitoring of
laser-treated engineered skin using optical coherence
tomography, Biomed. Opt. Express, 7(3), 1030 (2016).
K. D. Paepe, J. M. Lagarde, Y. Gall, D. Roseceuw,
and V. Rogiers, Microrelief of the skin using a light
transmission method, Arch Dermatol. Res., 292, 500
(2000).

T. W. Fishcher, W. Wigger-Alberti, and P. Elsner,
Direct and non-direct measurement techniques for

analysis of skin surface topography, Skin Pharmacol.

3kslaEsta) x| 439 A 3 5, 2017

+ Askaruly Sanzhar *

12.

13.

14.

AL - A&t - oleF

Appl. Skin Physiol., 12, 1 (1999).

K. H. Lee, S. B. Son, and H. P. Park, Measurement
systems for rapid product development, J. Kor. Soc.
Prec. Eng., 17(5), 26 (2000).

J. M. Lagarde, C. Rouvrais, D. Black, S. Diridollou,
and Y. Gall, Skin topography measurement by inter-
ference fringe projection: a technical validation, Skin
Res. Technol., 7, 112 (2001).

P. M. Friedman, G. R. Skover, G. Payonk, ANB.
Kauvar, and R. G. Geronemus, 3D In vivo optical
skin imaging for topographical quantitative assess-
ment of non-ablative laser technique, Dermatol.
Surg., 28, 199 (2002).





