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Abstract : This study attempted to numerically verify specific effects on skin condition improvement
by measuring and comparing changes in skin conditions such as pores, wrinkles, and sebum of LED
masks for beauty devices with low output among light sources. 18 healthy women (4 weeks in the
control group and 4 weeks in the experimental group) were conducted once a week for 8 weeks. As
a result of measuring the skin condition of pores, wrinkles, and sebum, it was confirmed that the skin
condition improved significantly as the LED irradiation progressed, and the difference between the
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groups by measurement period of the experimental group and the control group also showed
significant differences in pores, wrinkles, and sebum (p< .001, p<.05). This is meaningful in that it can
be presented as clinical information and quantitative data by preparing continuous data in an

academic sense by proving the effect of improving the LED mask as a beauty device. It is also

suggested that in the future, follow—up studies to prove more effective skin improvement will be

conducted.
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3.2, 2F H3} xjo] 24 Fig. 1. Changes in pores.
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Table 1. Descriptives of changes in pores
1 Weeks 2 Weeks 3 Weeks 4 Weeks
(M +SD) (M+SD) (M+SD) (M+SD)
Control 21.71+£8.033 20.49+7.82 19.64+7.675 18.22+7.350
Experimental group 18.22+£7.350 14.40+7.01 11.35+£6.390 8.89+5.448

**#%p<.001, M*SD: Mean#standard deviation
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Table 2. Two—way repeated measures ANOVA for pore change experimental group

Variable Mtype MS ms F p
Time 678.751 350.760 66.331 000%**
Pores Group*Time 150.777 78.264 14.800 .000%**
Error 285.249 53.943 5.288
*p<.05, ***p<01, ***pd.001
Table 3. Descriptives of wrinkle changes
1Weeks 2Weeks 3Weeks 4Weeks
(M=SD) (M=*SD) (M=SD) (M=SD)
Control 26.29+10.031 26.39£9.260 24.854+8.98 23.95+£9.120
Experimental group 23.81+8.995 19.89+8.985 16.87+8.625 13.77+8.066
##%5.001, M*SD: Mean+standard deviation
3.2, &5 Hat xt0| 24 mm Control group
LED m& ZAb] w2 FJoat A7|E 325 W x _— =3 Experiment group
St B7] Yall E49 94A BoxQ wEAHIE 07— — * k%
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8.625, 43 13.77+£8.0662 A& 7]|7to] EHojd oL I .
5 g0l ANTIE Aol Uehton], iz : : : :
Weeks

2 13 26.29+10.031, 23 26.39+9.260, 3F
24.854+8.98, 45 23.95+9.120& yebT}
BEAAT ot AH7|7E 7ke] AFg AR A
SAHcZ %Jﬂ atol7k A2 (pd.001), Z+
A7IZb 2 F &3 AAANA FolSt Aol
7t Qe Aow UrEP*D}(p<001)
=7 A71E g 7 2ol 2] {9l
2 t-test AES *163)‘? A3}, Fig. 29} 7*01 4—r
e A S-S TESHA ot 7174 E%eH
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22t A 7] zpolrt BAHCR FoJst
Al Ve tH(p<.001).

Fig. 2. Changes in wrinkle.
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Table 4. Two—way repeated measures ANOVA for wrinkle change experimental group

Variable Mtype MS df ms F p
Time 695.898 2.277 305.666 83.408 .000***
Wrinkle  Group*Time  252.995 2.277 111.126 30.323 .000%* **
Error 250.300 68.300 3.665

*p<.05, ***p<01, ***pd.001

Table 5. Descriptives of changes in sebum

1Weeks 2Weeks 3Weeks 4Weeks
(M +SD) (M+SD) (M +SD) (M+SD)
Control 46.67+22.845 46.533+22.838 46.60+22.608 45.40+23.469

Experimental group  45.11+23.259 38.711+21.780 35.07+£21.462 30.38+21.612

*p<.05, M+SD: Mean+standard deviation

Table 6. Two—way repeated measures ANOVA for sebum change experimental group

Variable Mtype MS df ms F p
Time 1008.780 2.030 496.938 74177 .000% **
7] Group*Time  746.182 2.030 367.579 54.868 .000%**
Error 380.788 56.840 6.699

*p<.05, ***pC.01, ***p<.001

LED w3 24} F 37 Holt 4ol 1F

4511423259, 25 38.711+21.780, 3% 35.07+ - ‘E:"””‘_"Q’Ut“p
21.462, 4% 30.38+21.6128 AFE 7]7b0] Sof o O
942 027 Aaste Al vehon, bz —
T 13 46.67+22.845, 23 46.533+22.838. 3 60
= 46.60+22.608, 4% 45.40+23.469% LFERT ]
= a 404
BAAD Jont A7 7)7F 7he] Asabgo)A] @
FAHCcR Folgt zpolrt %M_D%(p< 00D, Z+ 20
A7k 2 F Gyt Ao Fogt Aol
7 gl A0 LrebEkpC.00L), ul | . . .
=3 A71E A 7t ZpolE B7] S s 1 2 3 4
2 t—test S APt AT}, Fig. 33} 7o 1T Weeks
(p=.018), 25(p=.000), 35(p=.000), 45 Fig. 3. Sebum change.

(p=.000)= x4 AT 7He] 2ozt SAA
o= {FofsHAl HEd T (p<.05).

- 1803 -



Vol. 37, No. 6 (2020)

4, 1 &

LED mtA3 9] ARgAH 9 grEko) tighd+
oA BFLZFITE A} HYh 2 AFolA+=
LED ZEA} 7]7to] gold4& W
AR iz AdT He] S A7E Jd
b Zpolofl A 15, 3F, 450l FBAHOR §F
ot AitE Sttt 7% 99 A, 592
nm A T Light Emitting Diode®] *|& &
ol A= A (viscoelasticity) o] HlE2 HEHU
= ol E&udl, 2 3, Jd&F5, " SolA
AARo=z 99 Qe AALE HYow 2 AF
JME F59 /MAEIT AFHAT YA+
o A= LED7} otw o] 3t HfmA -4
FEAZZO] S SXAA o728 4 5
Wdell a3t mFIgal 5o, 590 nméet
870 nme] LEDE 4A% Hl&= #HYsto] HAf
Ao XARSHH otwAel L Frlshal
MMP-12 Z4Astty ooy, ESE 470 nm
LED+= QIZF mi ZHd Ao AHlx Z4 glo]
mRNAS] Z=He] o4, 2 FiE S7H]
A DREZPANEZ FA aitet F g 9
Fe 1E 5 U2 AAFATHL3). 7By
2 0|83 ¢t o=F o] B AT}t LED
upA3 0] ARE & &3 A4 MR, =g,
Ry, uHsRa oA AekEQl LED mRA
39 WEEE HEow, LED nfAIALE & T
F Eo] gholgltts w2 r 7MY =4 UER
o} 2 Ao AL LED %A} 7|7to] Bold4E
n27b #gaste A gz AdE 19
24 A7), 45 25 {O§ Zpo|7t UERE

° 4

5.2 B

ATE FY oAM= Fe £ HE 1
2|48 LED mpA30] mi/fAgats mi
JeRist2 SAuuste] n]87]7]8 LED ufA
a9 A&AmRAe] T& JFE FAA

£ A5t} skt

1941-60A1 o4, 18 elAl 453+ LEDE ¥
R XA & whEY, & BE FE FHS
BE, 55 17 59 WHIkE &
= 2t

A, Aol B my zole 15(18.22+
7.350), 25-(14.40+£7.01), 35(11.35+6.390), 4

=
e
el

*—{E

0O

Light Emitting Diode ZA7} m]EA e 7Aoo mjz]= &3 A5 7

Z(8.80+5.448) Ay 7]7to] Lojd4E rmIo]
A717F A= Aol Yepen, iyt
A A7IE HE 2F ZolollA= 15(p=.000), 3
F(p=.000), 45(p=.000)214 SAHo=z {5t
Al GERLTH(p<.00D).

B4, F5 W5l Aol Aol 15(23.81+
8.995), 23(19.89+8.985), 3F(16.87+ 8.625),
475(13.77+£8.066) A& 717to] Eold4E F&
o] MA=E= Aol Ueon, dixaate] 54
AZIE e ZE Aol Ae 15(p=.000), 25
(p=.000), 35F(=.000)°14 TAZHoZ HFolsH
e TH(p<.001).

A, 2] H5E zpol= Aol 154511+
23.259), 23(38.711+21.780), 33(35.07+
21.462), 43(30.38+21.612) AF& 7]|7to] Holg
5 o7t gAste o] UEeH, iR
o] =4 A He 7 AoloflMe 15
(p=.018), 23 (p=.000), 33(p=.000), 45
(p=.000)7t & BAHCR {FolotA yErdtt
(p<.05).

2 AFolA yepd At FY FAAE W

Z29] LEDE o|gste] damo] ZAFsHS
FAHOoRE Foljt IS SRIFTOZ A,

= T8 u8717]1249 LED upA3rt o
ZoRe wy F£5, gz Ad mitE 455t
Aot ol mEo M 22 FE d&As
o] o2 &z ofnjoA QA El FHzt
22 AANE = A2 9ot it % n
F5, 0z Qo miENd 5IE dFche
A7} o] Fo)2)7]E AAsHE Hioltt,

= o rlo
2
_‘

f

NN

el
T

References

1. S. J. Kim, A Study on the Optimization of
the Skin Care by Multi—-wavelength Light
Sources, Division of IT Engineering,
Graduate School of Mokwon University,
(2015)

2. P. S

photodynamic therapy using blue light

Kwon, Antimicrobial effects of
emitting  diode  with  photofrin  and
radachlorine  against ~ Propionibacterium
acnes.  Korean  Journal —of  Clinical
Laboratory  Science, Vol.47, No.1,
pp.6-10, (2015)

- 1804 -



o143 - 5ol - A4

. J. S. Han, [Dr. Hahn's Cosmetics Digging]
The Heyday of LED Masks...The Reason
Why LED Masks are in the Spotlight is
Because,  http://www.k—health.com/news/
articleView.html?idxno=42286, Health
Trends, (2019)

. ] H. Shim, J. H. Lee, S. E. Kim, [MT
Report] face  wrinkles..'
Everything in the LED.', https://search.
naver.com/search.naver?where=nexearch&
sm=top_hty&fbm=1&ie=utf8&query=%EBR%
B2%88%EC%97%AD, Today,
(2018)

. H G Kim, J. T. Kim, LED technology
trend and market opportunity analysis for
skin  disease  treatment, Information
Analysis Research Institute, Korea Institute

Eliminate

Money

of Science and Technology Information,
Seoul, pp.7-16, (2013)

J. E. Lee, A study on Facial Acne
management by LED of visible ray
wavelength - Focusing on the twenties,
Graduate School of Drug and Food
Administration,  Chung—Ang  University
(2008)

. J. H. Lee, J. S. Moon, M. B. Kim, Beauty
Equipment Study, pp.158, Guminsa, Seoul,
(2018)

M. Y. LED Mask Usage and
Satistaction, pp.51-54, Department of
Lifestyle Design Graduate School of Arts
Sookmyung Women's University, (2019)

. H. M. Kim, Skin Wound Healing Effect of
Light  Emitting  Diode
pp.48-49, Department of Medical Sciences,
Graduate School
(2012)

Son,

Irradiation,

Chung—Ang University,

- 1805

10

11.

12.

13.

14.

15.

Journal of the Korean Applied Science and Technology

. S. J. Kim, Young—-Woo Lee,
Study on LED Irradiating Effects on
Human Cell with the Change of the
Energy and Wavelengths, 7The Jjournal of

Institute of  Information
Vol.14, No.1l, pp.79-84,

Experimental

Korean
Technology,
(2016)

K. R. Moon, H. H. Kwon, D. H. Suh, S.
J. Yun, S. C. Lee, J. B. Lee, (The)
Effectiveness of Light Emitting Diodes with
592 nm Yellow Light for Korean
Photoaged  Skin, Korean journal of
Dermatology, Vol.53, No.9, pp.677-683,
(2015)

J. G. Ham, Y. C. Shin, H. H. Cho,
Numerical Study on the Design of Heat
Dissipation in the Skin Care Device using
LED  Light, Jjournal of  Advanced
Engineering and Technology, Vol.9, No.4,
pp.361-368, (2016)

J. S. Park. M. H. Kim, J. H. Lee, Effect
of LED Irradiation on Proliferation of
Human  Epidermal  Keratinocyte  for
Convergence, Journal of Digital
Convergence, Vol.14, No.11, pp.639-644,
(2016)

K. Rang Moon, H. Kwon, Jee Bum Lee,
The effectiveness of light emitting diodes
with 592 nm Yellow Light for Korean

Photoaged  Skin, Journal of  Clinical
Dermatology, Vol.53, No.9, pp677-683,
(2015)

S. J. Jekal, P. S. Kwon, J. K. Kim, J. H.
Lee, Effect of 840mm Light—Emitting Diode
(LED)  Irradiation  on
Iodoacetate—Induced steoarthritis in Rats.

Monosodium

Journal of Korean Society of Physical
Medicine, Vol9, No.2, pp. 151-159,
(2014).



