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[Abstract]

In this study, we propose an antibacterial cosmetic case using UV wavelengths. UVC have excellent
antibacterial strength in terms of economics and convenience. The purpose of experiments was to prove
it and to select a suitable permeability material. In experiments, UVA, UVC machanics and the
competitor product were used to measure and compare the antibacterial strength of antibacterial cosmetic
case using UV wavelength. S. aureus, a gram-positive strain, was used subject to the experiment, and
the antibacterial strength measured and compared the number of colonies using the plate count
technique. As a result, both UVA and UVC showed antibacterial activity, and UVC showed the most
powerful antibacterial activity. In Conclusion, the Quartz glass was the most suitable of the permeable

materials, but the more thick the examined quartz material became the less antibacterial strength.
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I. Introduction
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II. Materials and methods

1. Experimental background

1.1 Principle of antimicrobial activity by ultraviolet

At)Ae mAto] oF 100nmojlA] 400nm7tRle] AA}7|
ot A], opite] o2t UVA, UVB, UVCE &3t} [13].
UVAE 400~320nm B9 A}t ARJAHE, UVBE
320~280nm Y o}ike] AReJAS, UVCE 280~200nm
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1.2 Design of anti-bacterial cosmetics case

Fig. 1.

Design of Anti-bacterial cosmetic case Using
UVC. (a) Completed Product. (b) UVC beam
irradiation zone of Completed Product.
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2. Materials
2.1 Experimental materials
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Fig. 2. UVA, UVC machines. (a) UVC machine.
(b) UVA machine. 0.0
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Y 23 Fig. 29] (a)= A3 ARESH UVA 717
LEUVA35W70RL00 (LG Innotek, Gangseo-gu Seoul,
Korea)o|ct. ZAF F4d] ot JHdi= Fig. 39 (a)2t
2t (360~370nm). Fig. 2°] (b)= Ao AMESH UVC
717] LEUVK37BOHF00 (LG Innotek, Gangseo-gu,
Seoul, Korea)o|tt, ZA} 249 ohit Aol Fig. 39
b)e} 2t} (265~285nm). UVC ¥ UVA 7]7]9] EAIL
Table 19] 7J2]3}ict.

Fig. 3. Wavelength area of UVA, UVC machines.
(a) UVA machine. (b) UVC machine.

Table 1. Characteristics of UVA, UVC machine

Value
Item
UVA uvc
Wavelength(nm) 365 278
Fig. 4. UVC C tit duct. (LIR2032
Forward Voltage(V) 3.7 MAX 9 W Bipetiion praduct: | )
Forward 2 Fig 4= Aldo] AREsH EAL A& LIR2032
Current(mA) 1000 20 - - o
(Competitor Product), (Shinanacosmetic,
B Angle(” 75 125 iz
nany Anglel) Gangnam-gu, Seoul, Korea)o|t}. ER} AZS UVC
Size(mm) 3.4%3.4%3.34 3.4X3.4X1.62 LED %EQ} Blue LED aélg% Z_E_;;_} _7]::_;\}5-}0;1 ao]-a_ %]-)g

o] o]2olx| =S AAH AFolct. UVC LED FZi A4
1A EARSH= 7%0|1, Blue LED IE 0.5% 7 &AL
SHLL 1.5% 7 AA)= 9HAlS 287 uiEsle 1x 2 o] 2
oA i} AL AF Fo AolAE B B, A

o 2R AHEOE RIS AEARE A7|SfEIc),
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Fig. 5. Types of permeability materials.

(a) Polymethyl Methacrylate (PMMA). (b) Thermally
toughened glass. (c) 1.5T quartz glass plate. (d)
5T quartz glass plate.
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Table 2. Characteristics of quartz glass plate

Item Value
Density type(g/cm?) P
Hardness(KHNmn] 570
Coefficient of thermal 55x107
expansion(20°C-300°C), (cm/cm°C) .
Thermal conductivity(20°C), (W/m°C) 1.4
Specific heat(20°C), (J/kg“C) 660
2.2 Experimental reagents
M+t Hiofof=  ufjcekr] LCC-150SP (LabTech,

Namyangju-si, Korea), T4 % BjA|9] @4 121
H+7] ES-315 (Tomy digital biology, Nerima-ku,
Tokyo, Japan), Aldt 82| 3= 5L 33
Multiskan FC (Thermo Fisher Scientific, Waltham,
Massachusetts, USA)E Al-25}9ic}.

9] vjjoto]] AFREl Luria-Bertani(LB) Plate:= x| 2
o] 47 mm¢?! Petri dishof ¥F50o] ARE35}SiCt LB Plate
+ Sodium Chloride (Sigma Aldrich, Missouri,
St.Lousis, USA), Bacto™ Tryptone, Bacto™ Yeast

Extract, Bacto™ Agar (BD DIFCO, New Jersey,

Franklin Lakes, USA)Z ARSIt LB Broth2
Bacto™ AgarE A5t LB Plate?] £Aju} 7t}

2.3 Bacteria culture
Alglo]) ARgEH AT AL (ATCC 29213)
o3&

< 3=
BEME (KCCM: Korean Culture Center of
Microorganisms, Seodaemun-gu, Seoul, Korea)ojA]
Hoplolr} WE yits] AL CAILG SO0 GIE &
LB Brotho]] §&3std.00i, 37°CollA] 24A|7t RIEtE| A]
7k PN YA 200 W 71E, 595 nmo]
A 8% 0.4 Az egFHg 1/5000 gz 34
g goloR, Wy Bra AgsluA} slEck

3. Methods

3.1 Comparison of anti-bacterial acitvity by UV
wavelength
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3.2 Measurement of transmission effect for UVA
and UVC

B AgoM = £} xjA o o2 UVALL UVC
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3.3 Anti-bacterial activity of thickness for quartz
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UVC-X, UVC-1.5T, UVC-5T ¥ UVE XA}SHA] kL f
2302 A5t

AP AT e v gl 100 )0 E LB Plated]] =
oIt EMAL AlE B0l EAF AlE ARS Qo] &

slof 283+ RAISIIR, UVC-Xi UVCE 587 ZARE
93, UVC-15TE UVCE L5T 5702 M 32jo] St
N7 582 ZALBIRIT. UVC-5TE UVCE 5T $79) A
o f2lol FIAA 5¥F FABIUC) 7 BREL AL
oAl 24417} whFSICY.

III. Results

1. Results of statistical analysis

A Zuks o AFEE 33 dissto] ZE A%, 2
o] PAZE Aklso] AUt F= Y
oz guzcyTRo) 22U 48 SHYCIK HYCH

C,— E, y
e > 100 (1)

[

R(%) =

Where, R(%) denotes Colony reduction rate, C,

denotes Control group's Colony no, E. denotes

Experiment group's Colony no.

2. Comparison of anti-bacterial activity by UV
wavelength

Fig. 6. Result of comparision of anti-bacterial activity by

UV wavelength. (a) Control plate. (b) Competitor product

plate. (¢) UVA plate. (d) UVC plate. (e) Colony reduction
rate table.

Table 3. Colony reduction rate of measuremnet of
transmission effect for UVA

Item Colony no. (SD) Reductﬂmn T
(%)
Control 471.66 (£193.33) 0
Competitor
Product 405.00 (+£138.33) 2.68
UVA 318.66 (£270.61) 32.43
uvc 18.00 (+28.61) 96.18

JY Fig 69 Zae dzz ®3 ==Y 4
471.66+193.337), EMA} AE 405.00£138.337), UVA
318.66+270.617), UVC 18.00+28 617§0] 22U A%
gict. o] At Fig. 69] (b) 22Y Haa2 2.68%, (0)
221) 32.43%, (d) 22U 96.18%2 LIERIT B A9
£3) UVC, UVA, EM} HIZ 402 ggelo] Uehdrt

3. Measurement of transmission effect for UVA

Fig. 7. Result of measurement of transmission effect for
UVA. (a) Control plate. (b) Competitor product plate. (c)
UVA-X plate. (d) UVA-G plate.

Table 4. Colony reduction rate of measuremnet of
transmission effect for UVA

Item Colony no. (SD) Beductlon pate
(%)

Control 729.00 (£162.94) 0

Competitor

Beainet 671.00 (£194.51) 7.95

UVA-X 622.33 (£159.48) 14.63

UVA-P 676.33 (£184.31) 7.22

UVA-G 618.67 (£215.89) 1513

19 Fig. 79| Aikes 2y B 22Y 4 729.00
+162.947), EM} AE  671.00+194.517), UVA-X
622.33+159.487} UVA-P 676.33+184.317] 2|1
UVX-Gy= 618.67+215.89719] F2UE 2&3c). o] 2t
Fig. 79 (b) 224 2482 7.95%, (c) 224 14.63%,
(d) 224 15.13%, (e) 224 7.22%2 LERITE UVAS
B2 AR ZARIRE O S A YA 4t

4. Measurement of transmission effect for UVC

Fig. 8. Result of measurement of transmission effect for
UVC. (a) Control plate. (b) Competitor product plate. (c)
UVC-X plate. (d) UVC-P plate.
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Table 5. Colony reduction rate of measuremnet of
transmission effect for UVC

Item Colony no. (SD) Reduc(t;)n rate

Control 691.33 (£104.57) 0

Competitor

Product 557.66 (£152.59) 19.33

uvc-x 20.66 (£31.56) 97.01

uvc-pP 177.00 (£64.11) 74.39

UVC-G 143.66 (£80.69) 79.21

13 Fig. 89 A Uy B4 F2EY 2

691.33+104.577H, E}A} A& 557.66+152.597H, UVC-X
20.66+31.567, UVC-P 177.00+64.117§ 22]31 UVC-G
143.64+80.69719] E2YE A&}t ©| 2t Fig. 89
(b) 224 ZaE2 1933% () =Y Hase
97.01%, (d) 224 7482 74.39%, () 22 ZAE
2 79.21%=2 JeRT £ 438 $3 UVC-X, UVC-G,

UVC-P, E} | 202 agalo] Lehdet.

5. Anti-bacterial activity of thickness for quartz

Fig. 9. Result of anti—bacterial activity of thickness for
quartz. (a) Control plate. (b) Competitor product plate.

(c) UVC-X plate. (d) UVC-1.5T plate. (¢) UVC-5T plate.

Table 6. Colony reduction rate of measuremnet of
transmission effect for UVA

Reduction rate

It Col Sk

em olony no. (SD) %)
Control 729.00 (£104.57) 0
Competitor

- 671.00 (£152.59) 19.11
uve-x 622.33 (£1.41) 99.90
UVC-1.5T 676.33 (£8.60) 98.94
UvC-5T 618.67 (£14.43) 98.04

33 Fig. 99 ZAu: dzd ¥F =Y
1036.00+321.857H, E}A} A|Z 838.00+210.467}, UVC-X
1.00+1.417§, UVC-1.5T 11.00+8.607F UVC-5T
20.33+14.43719] 224E FE3 o] 22 Fig. 99 (b)
224 7482 19.11%, (0) 224 7282 99.90%, (d)
E2Y 482 98.94%, (e) 224 AL 98.04%2
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72 AFEEE Rfe|de Tpakel UVColct [14). E&h, 8t
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