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Design of 850 nm Near Infrared and Galvanic Current Based
Eyeglass-Type Device for Periorbital Wrinkle Treatment and
Verification of Treatment Performance through Image Analysis

Sung Su Ahni Ki Jin Kwon'"

ABSTRACT

In this paper, we proposed eyeglass type periorbital wrinkle treatment device for reducing and

improving periorbital wrinkles using near infrared LED of 850nm wavelength and galvanic current. The
proposed periorbital wrinkle treatment device is equipped with a control system based on F-PCB. It
consists of eight near-infrared LEDs and four indicator LEDs for treatment of right and left periorbital
wrinkles. The eyeglass frame is coated with conductive material, so galvanic current can flow to the
skin of periorbital wrinkle contacted to it. One male adult in the mid-40s was allowed to use the device

for 10 minutes every day for 4 weeks. After 4 weeks, image analysis using optical equipment for measuring
wrinkles indicated that wrinkle indexes were reduced.

Key words: Periorbital Wrinkle, Near Infrared, Galvanic, Eyeglass, Image Analysis

LN 2

A2 o|mrl%o] FHER WD ¥} AT
W Aol ti@ 7oA} b x glow o2 W)
oo} 3} ofAlo) ThS AL3E Balo] FE 745
glek. QIzbe] B Y 3 v R ggHos 3
Qo] Fhsakm ofEThE & FTEHE Azke] B
= AA50] Qo] 53 o 4FolA 3rwste] 13
& =FAY MM A FII =} v g2
AZ3 ek, Yo nge A §me HF

T PEe BAde] MEs} YRUS Polgow
W AH81H A ge AT KA B BRI
B3 7)ele) BAgwer olue} A8l A% E3
A= Flelsh @S s Ak ol st Beshe] of
Au ohieh FA Sl QoM E 3Rzt oA
t ool U@ BEGL FAANNEY FLE asE

AT A1,

ols} 7ro] Hw-sidel that AHLle] St 7
Aol wek B2 weish BAR A7), HFE FE
9 e 27)7]sh BAR Aol HujEw k. AT

% Corresponding Author : Ki Jin Kwon, Address: (42415)
170, Hyeonchung-ro(Daemyeong-dong), Nam-gu, Dae-
gu, Korea, TEL : +82-53-650-9722, FAX : +82-53-624—
4736 , E-mail : kjkwon@ync.ac.kr

Receipt date : Aug. 29, 2018, Revision date : Nov. 1, 2018
Approval date: Nov. 6, 2018

" Machinery & Robot Research Division, Daegu Mecha-
tronics & Materials Institute
(E-mail : zecks@dmi.re.kr)
™ Department of Automatic Electrical Engineering, Yeu-
ngnam University College
% This research was supported by Fostering Local
Specialized Industries R&D Program funded by the
Ministry of SMEs and Startups (2017-R0006124)



1380 ZEIDICNES ==2A M21& XM125(2018. 12)

A ETF AANA T mEA JYHIL e ¢
vete] A9 wsto] g FR st @S s
Al F= Hojddt A& ARv gAY T ol &
3t MRS dol Aol AN E BT F
JE 7171 Alz="le] a7 SoE L Qv
IR w57t APl et ethvde A% 5 7
ol Ha A4 ] AL FEoIH olnf, £,
vZh 459 T bdoly mE], Hdu|. & 5o
A 2y F-9joll AR 97 F5E o8 7HA] WA,
9 glojzgale] A RIS Ao}, 4AF
of vl ¥, Y95, M98 w3 FHAF
o] WA Foll og FHFo| 3x TR WIE F3t
g Aol S o] Aste o] WA sk Aol
H 23 F 59 w3l= ATl A doju
Wste] FHo)rw o] B A 357t
A5 2] 5t FEE Bl Fort

all
o

=
x

fo K
a2/
rlr rjo_{ll

&

rl
©e do

5 = 1< - o G | ¢
g o
N
N
ulll
N,

2 o

YR 7154 HFEL ¥ M7
B 8%, 3931 ¥&8W 52 F 5 AT

B ERAE 24 AFT PHE F 58, FA
2% B AR JANA £AFES AU W
Mol A g3sta Ale] BN £7HFE
S8 915 rarol ASHA B3l /bsd Wdet

B EFFEARIE AT AGH A8T=
850 nm Ao LEDE &3 <& 93 Zuly

Hair

Sebaceous Gland
Sensory Nerve Ending
Epidermis

Nerve

- Dermis

Subcutaneous Tissue

Sweat Gland

Fat, Collagen, Fibroblasts

Fig. 1. Skin structure,

AFE Sl o] &3t wrlFER A AH =4
3t WA o2 Frle] FEE X FIH HH ~utE
Z3 A%Fste] LEDH A7) € Znby AF A7 =
224  Yde 72E ALHUTH

=i AL 27 A FRF R} FHAM P
Zaty A Fol tigk E4S A3 37 A= Al

=

tE FPFE S wTtFEART] Al 2Ee] A B
kel sl gt 44 A=k ZAA o] A
<=tk

9 AREHE IS 7 oAves AES U

(Subcutaneous tissue)2] 37} Fo.
Qo] R&EV|Ho R ° DA, EA(ANZAA), BA
d# T2 FAE T4l

22 XM
Fig. 2[5]¢} #Zo] Yo ~HEY FH A 7} %
A B F A ugZe YA st TR R G
S Hojdelgta s eF 780~50,000
nme| IFFUE 7T H LA Yol A= 780~2500
v 39& 2HYdolgt stHl6]
drd 0 2 JhA| Aol Akl d ol wls) e d2t

= L
28 AU gJo] FYP Lo} gggoF wol o] &
H

N

B9 o] BE WY T3} Folg Anw

NIR in the Electromagnetic Spectrum

Radio Waves
Cosmic| y -Rays| X-Raus| UV |vL| IR
Rays Micro | UHF [short| Med [Long
om0 M0am T 10nm
Infrared
Uttra Violet | Visible Light
9" | near | Fundamental | Far

100m 380 780 2500 50,0000m

Fig. 2. The electromagnetic spectrum,



850 nm LM

Wavelength (nm)
200 300 400 500 BOO 700 800 900 1000

10800

By el g

[~ Epidermis

— Dermis

Penetration Depth (mm)
o
|

[ Hypodermis

Fig. 3. Skin penetration depth according to light wave—
length,

Fig. 3914 & & A%°] 400 nm ©]ske] Aol 3
9 =272(1 mmelsh) £33t /A BLe A
Y R7A B 7] FFo 74 o] Ty
FL 800~900 nm the] 2= oA shAbo|n 1
Brjo] L =(LED)] ol8] 7aE & Qe mpaolt)

HT OB 4x T2 AEZ AA K59 71E9] A
=9 g o] A Low level laser)E thalste] o] &
I A7re]l AA A LEDE o] &&= Azl solu
I 9tk LEDE A% A5 A0S A5 AEY
gloj Aol W) 54 AMzellA 2] FrIeka A
A 2 3B fouEA oddits AdAgs
HaE 3 JoH8-10]

2 o

2.3 ZHid ©MF
AFe FFHAA 5022 IA35H
AFd AR/RE “ef?_‘:} At
M—E |HE AR o F5H<
H-g Z2 A5 A FE T
A AHESHA HH SPEES o3 AlA IR FF
=oALV & oo 54 % o] g3t =HE
AASE EFE JEpiTh A5 =& & &3
WA & (Facial treatment)«l 74 %

&, R A A, ‘ﬂce 4 “‘75‘19}5}
é

N
=
jined
o
Hﬂ
O

Mo ox
it do flr
[

%
_O‘L
=
o

e
o
N
a2
A
-{11

]::

flo nt{o o (B N ol
tlo
i

i
jar
-
1L
)
Jur
rO

i

& A4 A 2R LEDRA7Ie 229
A3 gk HFE ol 8% Y wAFER 2]

o AA 2 T gial] A

_|_4

3. =7} FEX=27| dA & M=

ARle] AAEe oA AR

vhe} o 7R

SEQUMD 2 FFRY

x2Ms 2%

o
i

[Bto] =Jt =8 X2J| N X ON ENS &
o 7V Zo] E7hEE 800~900 nmIHE 717
249 g ARe 2FoR A8E 53
St AP kel AY Fgshel VAR, 5
A 5 U BEO] A TEE ol e AN

2 AEE 7 AAlE JFEATH

1

A 57) el AX T volzio] ojs) 2k

2H94e A7 2 Ao}

- 2HA 5 Bl A 2AE 5O
2 E(EFORY 4H 2AHE
ELEE I

- Wl 7k g o] @ 4 /«1 A 308

Aelss 5

1L
a

=
HNEs

rL

whe] X127
< Awat

ofd

o

Rl

Fig. 4= HEA o2 HAAH A28 7|F O
Qlojt}. AAAQ A e A B u Hoz

“ : IEEIE:I:I "| 47mm
.—_l h
T~
E ' |
U\ L))
Side ‘ (a:p Side

Galvanic
electrode

LED light
source

(b)

Fig. 4. System design concept. (a) Appearance size,
(b) Light source and galvanic output section



1382 ZEIDICINESE ==X M21A X125(2018.12)

160 mm, 2% 2o 167 mm, =¥ %] o 47 mm=
Fso} glow Hg A sk R e ¥ 24
27HE LEDRU 2 243 We| 1ot HFy
no] Aol WHHE 3F 59 FHoE
kg AR7E B2E Fxolth 717 HAIS v
o2 FEXE7) Ao sge] HAE Ayt

3.2 Mo| AJARN MA 2 75
Ak FEXE7]E 850 nm FFthe]l = A
= LEDE 7|uto g2 AA SR on kiR
e 47 vl B9 ZAE $g 2394 850 nm
4 LED 3708} 24 &S ¢8FE Ay
A°o]El-& LED U/IE wWiX|3taL &9 w7} 79 22
ggthel 2294 LED 17] 2 dtiAlolE & A4
LED 1/1& s X3h= B2 o2 F 12702 LEDE Hl
A3t T e 289 wERd = PCAE
o] Fabdg ol 2] F1F HA YT
TASIRL Zube A2 31" A2" A3 2ol
LEED w7k FEHE 7|75 22(A0E
Bale] Ao Reol 713 Z o] AAE ) A
£ BE o3 Avtd AR/IF 5255 FHEY

oo owo

AN2" F5& 28 A2 nfo]32 USB XEE
AHEEE 220V FAE B8 5V A TF ot
4 1CR RT9526S AR 42Ve] Mol 100mAhe]
LS /M= wWEEE FAAZIA Ft 42vey] A
42 DC/DC AHEE AX 5VE $U4F o] nfo]a
ZIXZAA, LED ¥ &&& 93 WA Buzzen ol &
T A" A 715 HA 59 717 Al E
A AA & o] RolAH nlo] AR Z R A A ]3] PWM
2137} LED, ZulY AF A7 2 HAE Aot
Hot Ao} Alz'le FFo] gl HFH Uil &
Z}o] Elojolsly] W&o F-PCBZ A= At} Fig.
5 AN 2" EE =01 Fig. 6& 44 F-PCBZ
A2z Ao Al o],

Al zglo] AA| T2 a2 v 2o B A
ES ZA 729 Mol AXNY A= g3 34 A
4 LED7F AR 7|2 EYst segy A
Qto] 32V o= SHEW MYS AR wEE
ool ¥ A9 oA AHEA A9
S ZITE A = 48 oi7] et 38 Bt fAF
HAS Y38 A5z Ado] AN, 7ref 3B

(2o

External 5 A2V Battery
e Charge I —» [100mAR]

Touch oc/oc L
Sensor Converter

Touch

Signal

External Power NIR LED
cetecton o :
Battery P [STMBSDO3F) __t_
“detecton. R LED

B GalVanic  Galvanic
BuZer  contactR  ContactL

Fig. 5. Control system block diagram,

Touch Sensor

L ZA FEH 7% S
ot X 5528 42 583 33, Deep Caret
Speed Care?] T ©AIE HA7| o=z Hadd &
AT} Deep Care “Fe]oll A 2894 X85 4% &<
FPtal 12 T 1715 v FA ol
Znly ARE 22 B¢ AN 05x B¢ e AHE
HEE-3k0), Speed Care A ElolA ZH 9 A 8E 1
Z B¢ FY3ta 0.25% e 11715 HHESAA &
o] & Zuly g 0.16% AL
o Mol Azl tr)dE &
7t A BIAHES ZA F2WH F5 59 A A
dol AXA =t

AT =299 ZEEENRY w71 7§ A5VE
Fig. 7914 & 4= gtk 2394 LEDIA &8+
e Euxde] Eelay B 53 vl E =
AEEE AZE A £3 g5 JFH HEHE =
AUEY e gA W3 2 F=FE X st 2

Fig. 7. Periorbital wrinkle treatment prototype.
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Table 1. Galvanic current measurement results

No Value (pA)
1 416.68
2 416.69
3 416.39
Average 416.58
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Table 2. Changes in wrinkle indexes before and after use
DO D29 (D29-D0) Improvement (%)
R1 79.67 72.67 -7 8.79
R2 74 61.33 -12.67 1712
Right/
. R3 56.67 46 -10.67 18.82
Without Essence
R4 48.67 39.67 -9 18.49
R5 12 12 0 0
R1 78.33 66 -12.33 15.74
R2 72 57.67 -14.33 19.91
Left
. R3 52.67 43.33 -9.33 17.72
/With Essence
R4 47 34 -13 27.66
R5 12 10 -2 16.67
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Fig. 10, Changes in wrinkle indexes before and after use, (a) Right periorbital wrinkle, (b) Left periorbital wrinkle,
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