creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

EHELAL G oK S
fREHEE °ol T 3

ECl PN L TON
B T A

B
I



B H xR X

TRAE Tk rRew VB T AT TH B
s QRORT oFll T TK "de X HE XK°

N O I~

Collection @ skku



EEELAL G oK S
fREHEE °ol T 3

LRSIAENTE

- A a4

Hg A e A -
The comparative study between non-invasive skin
measurements and facial analysis system;

Clinical efficacy and applications

IR — R B EE

TEIR RN e R BB
1 E=3 i)

Collection @ skku



st 2K afig 3L
fREHEE °ol T 3

G W% A dd B A 2w
HE AT
oA e A W A

3 9 A8 A nHAE -
The comparative study between non-invasive skin

measurements and facial analysis system;

Clinical efficacy and applications

o] = TR MHEEIGE

Kim o= gy

2017 46 10 N
PRSI EPNE S i L ON
BB S
IZEN -

R4
[

Collection @ skku



o HiE& MpEEme] BERE

AHEL, a2 s

n/ h\

2017 £ 12 H H

)
-
b
il
i

B4
iz
b
il

B
It
iy
I

Collection @ skku



M

G T HJ T wereereesseesseessessse st

o

Hr

B

H O OH FH H

7 . AT ol
U AT

10

X
i

1
X

—

N

ruze]

Nr

A

7] JANUS2]

A
~

12

i)

o)

N

(Wrinkle)

16

(Spot)

AH
A

19

1)

2 7](JANUS) 3] 5-E(Skin tone)3to]

21

24

=
il d

&
o

31

@ skku



Hr
bR

13

7]7]9] intra-rater agreement

(wrinkle)

i)

N

£}

2]

(Spot)

TP

_%__l

T

2

i
™

)AO

)

71¢] 3 F-E(Skin tone)zt9]

_Z__l

T

22

REE

27] JANUSS] 57}A] & B2 o A

10

~

19 2. Visit 19} Visit 22] ¢

g

X

9 3. Visit 19} Visit 29] B HF IF =

Collection @ skku



gack

HJ

C IR A T dHEH O Z AEEH A1
7191 Corneometer, Tewameter, Mexametere} QFH HE4

]
S

=
=

!

N

9]

zj]—

Al 2=¥l JANUS 7}

i

A

o723 A A DA E AT

Bem o] w 153t} A7 7]

A

H e

o

MM

=

ot

T
ol

L
) .

Aol A

2

o)

Corneometer®™(Courage and khazaka,

A<,

Tewameter TM 210® (Courage and Kazaka, Germany)o. &

Mexameter MX18°. 2

i

=
=

Germany)

oju

-
(<]

JANUS(PIE, Korea)Z 37}

R

i

o

N

X
;OH
Nfo

oy
o+
=y

8
!

q

A=

o

F

A3 Visit 13} Visit 29] =4
Collection @ skku



g, o] w 7HQle] ZhA|aL

L

T

e} grolAd o
Mexameter, Tewameter9} A4 7} ATt

L

) .

UER)

=

=

tol

Mexametere} 2|3t F#AAA 7 A
R

[e)

o
L T

T

z_]l-
5 52 5} of

a3
o %

AH

W RN ER B T NEFFE N MWD
F o N T ® T 5N OW B o R R T
g k=T I & w , T ., 5 o Nro& oo o
= P W oo c N E g o E B OF a T
5 W g N S RS @ o B F O o
T i o ® B o o I o T o oW
Ny oew 2P =g @A o o 1
oo O T g o= T go B0
ol — = o < E} i I Y
B B xB G My o= N
ol = ® o . M < x " R W ,%l i R M
GG U i A < B B S A B
o w T T uﬂmzf%@mﬁ}%% T B % )
g B om0 g kg Ty L -y
I T N P ~ N o B R
—_ - - — [nrw —_—
s gz larTe T oV g WL
5 E = o X A ww_ T B o E X2 o N
E s 2 Wm o o BN F R W_ s NOB g
TR g m o T W TS 2 , 5 ow g
T o) o L._w.MV E_l q Hf O_L ~ % Iy =
S T G I R < - S - L A S GOSN VO~
TREX R X RN DT R ook T T L
woR oS Mo LR o - T oA CRNEL
8 L A T o i o
) = w B ' B oy o WL o N W = g o
Wy Mﬁ 5 m_ o L] T B oo H o B mw I O =
[ C B I B S — A N
i S ~ = 7 ) HoRo o < !
x ©- g X KX o, W Jo s ay oM
N A Ay Q 5 o or N3
,Alu ‘W % U_LH _.5 ] O#E m AA N — ‘A,.# .UI A.n_lbv o ‘mwo 9 HT =¢)
— & 70 A Ot 0 T = OL ‘_II.VI B X
= < 5N B 9 ob T T BT X <o) S No T W =y
< O CAE el W NF o M
%o L= B = YT o} S g W ol
:r X T T | )
N T o 2 5 ey LR W ' o K
ST S RO TN~ N N R N 3
oo ok N oy T R T A oo
e A B I T S O
..HTAT@ﬂL% ﬁﬂ%&%dﬂ%ﬁ%%%
w B o NE oy T TR g g X oy s
W o o RE oo+ R M oFT X TN W

BE Holmg, A Hgk AFoA

_iV_

o o] &

s}
=

o] &

=
=

of dE} kg o] & wo By
Collection @ skku



FA o] : Non-invasive skin measurement , Skin analysis system, Tewameter ,

Mexameter, Corneometer, JANUS

Collection @ skku



of met 3 ol

s}
=

=

o] %3 27}

A
=

A1 A
ool oigk

=

“

2 el A% of

1. 97 WA
1) A5 WA

)

il
B

_z__l

)

ol

o
X

—

O

I

file)

N
No

K
ar
—~

;01_
B

or

~

;01_

1

o] 7127} Hw 5 3} A5t Fofoll A

SRR

T

)

Slolr], 27 214}

&t7] 7t

S

A

=
=

RS

9

371 9

S

)

W5 AR A 27 A

s

B!

~

oH
il
B
np

il

bo

o

)
N

}

ofoll A ZL Abg-o] Al

LN

=]

TH
piy

ZO

Oin

il
T

Az
et

)
R

o] Zx= o stot.

p—

</

=

Nm

15} 3,

gl

AES F

s

A Mo sjele] mE ol wel Wa

j—
T—

K
B
ol

7t goll 7%k
Yt A2 g7 M= AgE3 9tk Anne Goldsberry ol u}

2 0]
=

=
L

Collection @ skku



H —
%@m%o oo R T
Nrmm%m_ mﬂﬂwA g BoE WK
| iy N X T
umzﬂﬁ oD w ERL rTEEERZ
WX Tz X wnrf To W © 4 o % . . = o 4z
of M W 20 B om OO W No T o o om o R = A
N 1 <R X — 0 - g _ —~o O_ —_ T X l ll N m T
ey w o ﬂw]é%moaja,@[m poa
= % ElY y w ok I X E T ~ X% L N I o N
b = B T o L i o g T w < N
o k) ‘ul X Z ﬂﬁ ,m_ﬂ - ‘UI 1:._ o ﬂsé EE — o ‘_ll” — ._,IA ,HL N _z__:
N EE ‘.ﬂoﬂ ﬂvﬂ r C,.M o M.A — .IH CL ] L_O V f) = ‘_Irk
o - o) =W Mo N TR HogR e N — > =
= X E._ _EE z.#o N _.__o __oT N_.o X W " = ﬂA_l fuU : M N = MM L_ J ,WL T
> ® oo - o2 Nom P T = 90 X2 S T
PIS ~ ¥ 7 > o ~ B o T om ) N~ o o X
o 57E%1§ﬂﬁc %ﬂ%%k_l I
~ B o & = o KX ol W v g o 1_m1_ o+ W J) o ;va‘_ xr
W T oo S ﬂwu m T NEooRr N_ o] -~ 5 __/L < X mu =y K o %o O
BT ™ = m _mmuo X Mmoo wn B o ook o 2 m_. o T N o o
WP = o + 9 2w 4 o p o o MR X Y .
o:gqe%ﬁi @uL_LATO_E.J_]V7%%m%%$gw
ﬁéqﬁmmtoﬁ%M%L@¢W7wr.auﬂbfauiﬂm,_w
ML N 7 o G ™ X = (SN ;Lom 3R X X B T o Al o] X
= T W ﬂ%m1@v7 o v Mq_nsn%%
o % o o = = ® M r 3 oy M do AR e
W_ILE_ﬂ%@%gEwwﬂwz;f:fm;ima
Hu = do . Oy ~ ‘&._. T %o R Ho " o B2 oo oo T z,lh
_ T B m N B < z oy 8 2 ~ B X & 5
| o/ 1v_m e g xr o TAK o KH ) N 2 IS o W 0 o)
ﬁ%%é%%ﬂ%%%ﬂ@ﬂtﬂzwmw%m«@_uzﬁﬂ
° K — 5 M a el g B dl KO = =
W = = W oz 5 35 M o W8 ~ 3 7 2
I mxla o = oo Mo » N oz mw o W zﬁ. Ay W A N N W = ol
EI_W%Aﬂﬁ&ﬂ%gﬂﬂnmmﬂwﬁﬁ_faw%@ mu_xo
T - T = NS o T B X 5 S o5 T R
%Aw@%ow%@z;mﬁaﬁic,mﬁﬂfmﬂmﬁmoﬁwafwzmﬂ
S oo A oMM WoR O o & om o * B o P " Y
o W oo o= w3 B oo ® Ho X P TR
o;of;j;l?;f%
o A A i ~ 1
jans 0 \Nﬂ —
N B

Collection @ skku



53 2471718 FA AEAL © AAR 7] 3ol FEBAT} oj€A He A
7o) ol oA ke,

Hy 243 BEd Be Y AT FA WIS AR =27 779 o 2
AzElel AgEs BAA fo4 2 717] kel AsaA] tiE dTe Aol AN

HA gokth mepd W

N
&
N
N

]
Ao
ol
Y
e

)
Ty
il
e
[}

)
re

o

ol

2
N

o

ol

e

=

AE Fotgozm YA fE4 A8 A neN T AFEL Golrug 3

=

Collection @ skku



¥

A%

1 7 44

!

o

0

A

20 ~ 30th)

17e] A

I
L

o

A
QI(IRB: 2016-09-014)

5|
=

P/\]

3

]

o

A7E

B

S

S

(4 159, A4 14%) & 292 44
boll e = gic.

2) AT TE2EF

<)

/\E]

3 AL A

IR

.&O
|
B
)

=3 = Ao

9

3 RE 24 A @ gel 7R o

A

=21+ 1CE §AH

)

i
I+

T

Iok 183l oo A

s A3

4 2

o N
& =

(<13
=

p

H 2=
T T

Cx

gl
T
iz
g

0

ol

Collection @ skku



( Transepidermal Water Loss, TEWL )
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1719] intra-rater agreement

var 1CC
. LE & e_right 0.7441

E(Z4h)

g = e_left 0.6512

°oE & m_right 0.5115
M(H 4)

O m_left 0.5747

E contrast_e 0.5608
EM Contrast

M contrast_m 0.4411

EZFV} cor_eye_r 0.4505

AZE 7 cor_eye_l 0.4765
Corneometer

°2E & cor_check_r 0.6784

Y= cor_check_1 0.5610

0E B tewl_r 0.3417
TEWL

= tewl_l 0.6989

* ICC : Intra-Class Correlation
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ABSTRACT

The comparative study between non-invasive skin
measurements and facial analysis system;

Clinical efficacy and applications

Yang, Hye Min
Department of Medical Device Management & Research

Sungkyunkwan University

Objectives: This study is to investigate statistical significance through
inter-measurement consistency between the Corneometer, Tewameter, Mexameter
which are the most commonly used in dermatology and facial analysis system
JANUS. And to figure out clinical efficacy validation and applications by
analyzing the correlation of the devices.

Method: A total of 29 subjects in 20 ~ 30 age group with no specific skin
disease were enrolled in the study and implemented in the dermatology
laboratory of Samsung Medical Center. The total number of visits was 2 visits
and during the study period, laser treatments and cosmetics application method
that could give the subject a change to skin condition were limited. In this
study, Tewameter TM 210®(Courage and Khazaka, Germany) measured skin
moisture loss, Corneometer®(Courage and khazaka, Germany) measured skin

moisture content and Mexameter MX18 measured melanin, erythema index and
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JANUS(PIE, Korea) measured wrinkle, pigment, skin tone using three different
light sources(general light, cross polarized light, ultraviolet light). And analyzed
statistically.

Result: The agreement between the measurements of Visit 1 and Visit 2 was
relatively moderate for non-invasive skin measurement device, while the face
analysis system JANUS showed high agreement because of the high correlation
for all three factors(wrinkle, pigmentation, skin tone). The wrinkle of JANUS was
observed to be correlated with the Mexameter, unlike the expected results.
Pigmentation of JANUS was significantly correlated with the Mexameter, but
there was s higher correlation with delta value indicating the difference from the
individual skin tone. Skin tone of JANUS was correlated with Mexameter,
Tewameter.

Conclusion: In the results of the repeated measurements, it was confirmed
that comprehensive facial analysis system such as JANUS can be used as a gold
standard for non-invasive instruments in skin-related research. There are several
reasons why the agreement between non-invasive skin measurement devices such
as the Corneometer, Mexameter, Tewameter is not generally high and only the
median degree. First, the variable factor such as the change of the individual’s
skin condition according to the environment. Second, the measurement posture
of the measurer influencing the non-invasive skin measurement device and
finally, in the case of Tewameter, the result is similar to the previous study in
which the measured value changes very sensitively and it is difficult to give
data reliability by writing it alone. The results of the facial analyzer’s wrinkle
index and Mexameter measurements are similar to those of clinical results,

which are likely to cause wrinkles due to the high possibility of aging of the
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skin as a result of sunlight and the like. Since the pigmentation measured by
JANUS closely coincided with the Mexameter, it is believed that the use of
Mexameter alone will yield a reliable value in the pigment disease study. In this
case, it is important to correct the skin tone because the pigmentation is more
correlated with the Mexameter delta value compared with the original skin tone
in consideration of the environmental factors.

Based on the results of this study, to improve the reliability of results when
using non-invasive skin measurement devices in skin related clinical studies, it is
necessary to grasp the limitations of each device accurately and to be used
complementarily to correlate with analysis factors of correlated facial analyzers.
Especially, the results of Mexameter measurement showed more accurate skin
condition when wusing delta value by correcting original skin tone, so it is
important to consider this when using non-invasive skin measurement device in

pigment disease research.
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