SR BE Y RS =23
Journal of The Korea Society of Computer and Information

Vol. 26 No. 2, pp. 119-124, February 2021

https://doi.org/10.9708/jksci.2021.26.02.119

A Study of Antibacterial Efficiency according to Direction of

UV Irradiation in Cosmetic Case

Jae Young Jeong*, You Jin Hwang*

*Student, Dept. of Biomedical Engineering, Gachon University, Inchon, Korea
*Professor, Dept. of Biomedical Engineering, Gachon University, Inchon, Korea

[Abstract]

In this study, we propose an antibacterial efficiency according to the direction of UV irradiation. In
the experiment, we measured the effective irradiation angle of UVC using S.aureus, a Gram-positive
bacterium, and the variation of the antibacterial region according to the distance according to the
direction of ultraviolet irradiation. Also, as a method to increase the antibacterial efficiency during
horizontal irradiation of ultraviolet rays, we tested reflecting leaking UVC. As a result, the angle of
ultraviolet irradiation was measured smaller than the product description, and in the case of the
antibacterial area according to the direction of ultraviolet irradiation, the distance from the sample was
increased during vertical irradiation, and the antibacterial area was increased as the distance from the
sample was closer during horizontal irradiation. In addition, it was confirmed that antibacterial efficiency

can be increased by reflecting leaking UVC during horizontal irradiation of UVC.
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I. Introduction

Q52 SSE AR ulofl tigt tiEE0) Tl E
o] WRIPIR] AE o2 WEsic1]. shA|9t o]2igth T

So| Pkt ch2A BhgEY ool diet Y@ o
Ageelol] chgt ale A Deplal 13,

HE SO Aol 2w A8 AU apEoA
Clofat 930 UBE S ST, AST YRl
A e 5714 Aol AEHoch23). €8 At 5

(2015)9] AN = ARBRH FAdmeH|o]de —E—’Eoﬂﬁ
PR

o
N
5

!

fol o9 Ol AasI(ll 289 291 o)

%
E
—LJ
_I-LJ
)
je
E
?1
D
_.L
o ™
_T
Ra)
i
E
%l.

EOEI@ Ur[ll 9}"“3&3"‘?%0 HJE 4
071 =45 2Hloled o] Sae T d=z49 ¥
o2 ¥oA otEn mREYy Z2 %"e‘i% ofst
tH4.5). et egd ePgEe] AR nAEE
o:]g-] J_L]blxlg}o Olo;‘!:_] A N]\q

upg2ol tiet 29 spgEdet Uoluks 2ol oh
O} 27Kt 5(2015)0) Aol 24 ot ohyet Tdn}
wHlo]de] ABRME MR Ego] HEH AT
[1]. 2t oju]d 5{2018)9] Aol m=m mf P52
7Pg ®ol ste mRolge T7H|CL, HE, BE, &
mbEe}, B, S 3 =)o st olidE _LP=S &
et Aup TR = B 0P| REE /6] ol
SHFEO] AIMA 0] Qo] oflr et s =510 9Jst 2
A 299 7k54g wolEth o] S4E 2lo] ofd
s =] oigt 91 Hels wasc),

ojof thet tez AAE Y & stz A4S ©f
& Awtol A7) AtefAd2 oF 100nmofA 400nm77t
7] mm 7}th AR} |ufolcHg]. AlelA-e w A o]

RS R = T o{x

510 ﬂlrﬂg]. x}sw% oﬂ
Aro] ApojAl H4 %Ol %5% I xo, = ﬂ%ﬂﬂ Aol dofA

280nm 2t
/4S5 YERATHIO, 1], K}S’Jﬁ bl wet 7150l Zet
cheh ROl ARRE AL Qlon UVCe dAld o Ee
‘gol Holut 948 5l At Hef7h Bash Aol [-&5t
Al o]-&=a ITH12,13].

SHAIGH AlQlA S ShE Aboll A2l sl e
SfjoF & Ao it} ApR]A Q] AL 7]7]9] &3o| ZI5Al
22 Arpo] AT SiAIgt RS RIS ol

7] ¢JsiA AolAo] 37|} Atobr|m 9k FAlolct. T

i)

o Mg B0} SHIE AolA UolH ASE At
PPl 2Pt A7) B £2o] At 4 ot
[14]. T3 UV LED =310 749 npigo] Sof o] 28
Aoz aoA 1 FE2o] Wi[7,13] AF BEZ AEE

= 200nmollA] 400nme) Bkahs} Atelol] Tho] Qur
Qlo] AFgSHT] YlolA £2o] ARHECH15). Theo] A
F9 52 kol7] YshAE AR BN ke A
282 HolE 4 9t A7 2 Bast ek ol &
A7 AU BU2 /1 A S0l el
O 22T HoIE 4 b AY A Wk Ty
BOAL sk

(@)

9 r
from
>
o
-

A

II. Materials and methods

1. Materials

1.1 Experimental materials

A3lo] AF23sH UVC 7]7]= LEUVK37BOHF00 (LG
Innotek, Gangseo-gu, Seoul, Korea)o|t}. UVC 7]7]9]
E%4]2 Table. 10 Aa]stict.

Table 1. Characteristics of UVC machine

Characteristics Value
Wavelength(nm) 278
Forward Voltage(V) MAX 9
Forward Current(mA) 20
Beam Angle(") 125
Size(mm) 3.4%3.4%X1.62
N+ vjgoll= 87| LCC-150SP  (LabTech,

Namyangju-si, Korea), =3 & 8jx]Q] @& 121t
dit7] ES-315 (Tomy digital biology, Nerima-ku,
Tokyo, Japan), &4% &4 S04 w7 Multiskan FC
(Thermo Fisher Scientific, Waltham, Massachusetts,

USA)E ARESIE

1.2 Experimental reagents

+7-9] vjgol] Al8= Luria-Bertani(LB) Plate 12 A
£0] 90mm?l Petri dishoj], LB Plate 2= A|]=0] 47mm
91 Petri disho]] ¥F=0] AFE51QICE LB Plate= 3&t &=
20] Sodium Chloride (Sigma Aldrich, Missouri,
St.Lousis, USA) 1%, BactoTM Tryptone 1%, BactoTM
Yeast Extract 0.5%, BactoTM Agar 1.5% (BD DIFCO,
New Jersey, Franklin Lakes, USA)9] &40 g S35t S
T3 HAsto] ARESHYITE LB Broth& BactoTM
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Agars A|9|er LB Plate?] 2/du} go] 23 & 2}
Hatoto] ARESHA

Table 2. Solid medium used in the experiment

Name Diameter(mm) Used
LB plate 1 90 Mathod 2.1
LB plate 2 47 Mathod 2.3

1.3 Bacteria culture

Aol ARgRE Al diat (ATCC 29213) 2 b=
0 EHEAE (KCCM: Korean Culture Center of
Microorganisms, Seodaemun-gu, Seoul, Korea)oj|A]
2o Wolth. FMIEATFE LB Brotho] BEsIof 3
T°CoA 24A17F AIFGelSsiRITt. A & Al gl
< ARt AL e S 200 p0 71E, 595 nmoj]
A 8% 0.47} =] =5 LB Brothof| s]Asto] ARE-SIRICE

ol

2. Methods
2.1 Measurement of change in antibacterial area
by distance according to direction of UV irradiation
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Fig. 1. Method of measurement of change in antibacterial
area by distance according to direction of UV irradiation.

2.2 Measurement of effective irradiation angle of UV
2 AR Ao ARget A1) 71719 UVC s =

= =2
A 2k EP) 9ig Algolc. AlgEe UVCE 4]

ZAPH= 7102 LB Plate 125E9] #2]& 10mmYE]
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YL ta o] Alegstln). A2 =t sl
2 1/1000 ¥]-&= 5|45t 200005 LB Plate 10 =5t
At} UVCe ol 2%t Addao) 71502 dAueiy
Tt Bjgls =t LB Plate 1of 527F ZEARSHACE
UVCE ZARSH LB Plate 1.2 8]947](37°C)ollA] 24417 =
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2.3 Measurement of antibacterial activity according
to reflection during horizontal UV irradiation

2 Al UVCE H0o2 ZASINE 19 58782
=0]7] Yk Bk sk Hst Aot} Ad+ 12
LB Plate 20| 2mm =o|oA] UVCE 43 RAB|S L A

T 2+ AT 104 dR0]5 Y-S LB Plate20] Y&
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t}. 272 UVCE A e mEo2 MAsolt.
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Fig. 2. Method of measurement of change in
antibacterial area by distance according to direction of
UV irradiation.
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III. Results

1. Measurement of change in antibacterial
area by distance according to direction of UV
irradiation

Vertical

Antibacteria
area(mm)

Fig. 3. Results of measurement of change in antibacterial
area by distance according to direction of UV irradiation.
(a) is the control, (b) is the result of irradiation from
10mm above, (c) is the result of irradiation from 20mm
above, (d) is the result of irradiation from 30mm above.

Table 3. Results of measurement of change in
antibacterial area by distance according to
direction of UV irradiation.

Antibacterial area(mm)
Item
Vertical Horizontal
Control 0.00 (0.00) 0.00 (£0.00)
10mm 35.60 (£0.89) 22.40 (£8.38)
20mm 46.80 (£7.46) 1.20 (%£1.79)
30mm 0.00 (£0.00) 0.00 (£0.00)

Fig. 32 £A 9 24 RAFS 52 0 Fo0] HA
e 43 UAE ek, 4 2 5 54 82
Q 10mm?9] =o|ofA 35.60+0.89mme] At FHAL L}y

Effon, 20mm2] +=o]ojA] 46.80+7.46mm, 30mm2]
0]l 0.00£0.00mmo] Az Yoig Bojzc
ZAF] AL 10mmo] =oloj]A] 22.40+8.38mmo] Abd
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2. Measurement of effective irradiation angle
of UV

Table 4. Results of
irradiation angle of UV

measurement of effective

Distance Effective irradiation angle(’)
Spec 125
0-10mm 121.33 (£1.21)
0-20mm 95.90 (£2.91)
ArQJA 71719 Aa &AL 2k Fig. 39 (a), (b)2} (c )

ru[o J_

AntS upgo Akttt ok ZIRish Alofl 547

At Ay} ) x2Ha)9} 10mmE o= (b) AFOIOﬂH
+ Table. 10]] 7]A=]o] QL= 71719] RAF Q1 125°¢F
ARgt 121.33+£1.2177F Ugtch 3HR9 tiEwHa)2b 20mm
S goj=3 (¢) Afo]oflE 95.90+2.91°7F Uit o]

E5} 72)7F WojAA=2 AF %A} 7ho] RolRIcH= 712

lm

3. Measurement of antibacterial activity
according to reflection during horizontal UV
irradiation

Fig. 4. Results of measurement of antibacterial activity
according to reflection during horizontal UV irradiation. (a)

is the control, (b) is the result of not reflecting leaking
UV, (c) is the result of reflecting leaking UV.

Table 5. Results of measurement of antibacterial
activity according to reflection during horizontal UV
irradiation

Item Colony no. (SD) Reduction rate (%)

Control 450.60 (+44.81) 0

Reflect X 82.00 (£62.58) 80.62 (£17.06)

Reflect O 3.60 (+2.88) 99.23 (£0.60)

A A} Fig. 49} Zo] tix2l (a)ollM= B+t =Y
%7} 450.60+44 817], & A2 WAL Qlo] 43 FAft
= 4= (b )OﬂfﬂL 82.00+£62.587l, & X124l BIAL
sfo] 4 FAIE & (e 3.60£2.887]10] B2 &

FElQict. o] Zut (b)9] F2Y A& 80.62+17.06%,
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IV. Discussion
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