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Abstract

To investigate the effect on the antimicrobial activity against S.aureus ATCC
6538, E.coli KCTC 1039 and cell toxic level against transformed mouse
fibroblast L.929 in formula added with various concentrations of UVB blockers
commonly used in cosmetic products, these experiments were carried out by
preservative efficacy testing methods and in vitro cytotoxicity methods. The
results obtained were as follow ;

1) Octyl Dimethyl PABA had a broad antibacterial spectrum against the Gram
(+) and the Gram(-) bacteria at 5.84 % concentration, but not Octyl
Methoxycinnamate.

2) Antibacterial activity was decreased in a combined UVB blocker system of
squalane base. Especially, Octyl Dimethyl PABA was inactivated by Octyl
Methoxycinnamate at 5.84% concentration to a large extents <more than 33-
202 hrs.>, but not 4-Methylbenzylidene Camphor.

3) Within in vitro cytotoxicity by use of mouse fibroblast L929 on UV-B
blockers, NR assay was more excellent than MTT assay on quantitative
analysis.

4) It is impossible to determine concentration of preservatives which would be
effective for all cosmetic formulas with out studying each formulation
individually,
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. B9 formazand FL PA XL vHFTE dezste o] Py
g FA 27 ARAZAH W& in vitro EAYIRY AHeH3: gh
17, NR assay (Borenfreund$} Puerner, 1984) 849 FHA4Q
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€5 #F¢ =E3 DeNavarres2(22-25 polysorbate 800 2% H=
A BZA3d disted 4 =8, Riegers2(26) EmulsiondlolAl
phenolic H#Ae] E&sld] taly Badd, =3, Trigliage@) 3-
dimensional nylon meshelA ¥ %3 human fibroblast® o] &3ty
15%9 EX4Edd dstd in vitro A1@WY 22 (NR,MTT) Z+e) 9734
R ABAo dEtd BEastyt. Watanabe52(28) 52%9 ¥ E Y59
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2 =®9A4e UVB Ag4E& A9 Exeoz AT ARsla e
UVB AYAd AgAF Bo] A18H3: = Octyl Methoxycinnamate,
4-Methylbenzylidene Camphor ¥ Octyl Dimethyl PABA °}% 3%
<= 4 FxEE 9d 2 ERAIEAIL 3% R Agubye o3 g7y
Hlm R 2%F9 in vitro cytotoxicity¥'gdl o3 Aha NETEZES ZA}
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I. 48A8 9 ¥4
L AEEF, At 2 WA, A48 A
1-1. NEEF
-. Bacteria : S, aureus ATCC 6538

E. coli KCTC 1039
-. Animal cell : Mouse fibroblast 1929

1-2. Al 3wz

-. Trypticase Soy Agar With Lecithin, Tween 80 and
Triton X-100 (DIFCO)



-. Dulbecco’s minimum essential medium with 10% FBS
(GIBCO)

-. Mixture of 100U/ML penicillin, 100¢g/ML streptomycin
(SIGMA)

-. Neutral red (3-amino-7-dimethylphenazine
hydrochloride) (SIGMA)

-. MTT (3-(4,5-dimethylthiazol-2-yl) 2, 5-
diphenyltetrazolium bromide) (SIGMA)

1-3. A& A
-. Octyl Methoxycinnamate (Parsol MCX : Givaudan)
-. 4-Methylbenzylidene Camphor (Eusolex 6300 : Merck)
-. Octyl Dimethyl PABA (Escalol 507 : Van Dyk)

2. NEEFe A wFzd &4

AT AFTF 25 FvE 7T TSAAMAuR 0] HF3 o 377,
24712t Wi FHF ojH 2R 1¥Fo] & FAst TSBUIA 30mlE &H
g 250ml-Erlenmeyer flaskel AFEFstd 37CoNA 242413 Au) LA
o ARTFY FANERD SFAYNAE= TSB ¥iA] 100mlE &A@
500ml-Erlenmeyer flaskel 2% A wigAL FFTAF 37TCA
40rpme E ABuGFIAA 6A1Zt TH2Z Iml”A samplingdtd L3 H
£ 3MFF TSALT plate 2o =&, wfdFF FHA9 ol HAHL colony
& &% Iud

TSB medium 100ml in 500ml-Erlenmeyer flask
< inoculation 2%-seed culture
Incubation at each time
«— 40 RPM, 37T Shaking incubator

Viable Counting on TSALT plate

Scheme.1l Cultural condition of using microorganisms.
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5Col E®FQ TSAAMA wix|Zel FFE 19 Fo] FHsid d7E TSB
iz} 10mlol AF3ln 37¢C, 2421 AwF(33]) &+, 10,000rpm, 15
B QAR FE, A5AE AAS D.WE ol & 23] #AE A3{F
D.WE 718 10mlg &0 AFJoz A4 3o, g &8 50mle
AFEAS A7 71€d HFAE 1x108 cells/ml =2 HFE F U=
Z FhSRc) olst T wikxdelA E. coli® 0.4ml, S. aureus®
ALde 0.5mlE FZ%F USPH, CTFAWY, Linear regression el
o2t 0, 2, 4, 24hr, 2, 7, 14 day 7Fo2 FAFHe=2 ImlA
samplingdted TSALT plate’do] EAstE colonyFE &8t ZAHA
ol }E AFFY D-valueE A4std FFH L A

A 3F9 BF-H AP W9 /2= Table. 13 23, A ¥i9 D-
values©] 21 & acceptance criteria® Fig. 13 24,

Sample 50ml

«— inoculation size 0.4 - 0.5ml

Reservation at room temperature

Measurement of growth microorganism

Scheme. 2 Preservative efficacy test of product.



Method

W8 USP CTFA Linear Regression
BEH 0.1 ml 0.1 ml 0.1 ml
Wy & E 20 ml 20ml(g) <% 50 ml
AHESF 105 - 106/ml 106°1’3/ml 106/ml
HgFex 20 - 25 e (Ee F42) e (@Ee AY)
A P C| 1714,21,28 day 0,1,2,7,14,28 day 0,2,4,24 hr. : A&
0,4,8,24 hr. : &%09]
AN¥dF | C albicans C.albicans - B448
ATCC 10231 S. aureus
A. niger ATCC9642 P, aeruginosa
A. niger ATCC 16404
E. coli ATCC 13388 - HEJAT
E coli ATCC 8739 543 AFHY
P, aeruginosa 15442 YA F=.
P. aeruginosa
ATCC 9097 S. aureus ATCC 6538 ggad g 7HFE
84342 7N
S. aureus ATCC 6538 P. leteum ATCC 9644 NEe TF AHE
BANE | - AT 14498Ae) | - AR 1Y Bt -
HEEEY 0.1%2 HEE=2 99.9%7t
as Fd D £ 4hr.
- B%, F%ol= 149 -ER,Z%ole 74 - b 3P4 F
Bl AXFE EE Bl 90% <\ ERAE
a1 o3, D £ 28hr

8YEL o] Sl
At $Eelst

- XA A FFAE

ol 4@Z o
Hojol @t

c &, g e
& 79 oW AEH
ojo} 3o}, WHYTF
< 19 oy A1ds
ojolgitt.

Table.1 The comparision of preservative efficacy methods.




LOG NO. OF MICROORGANISM /ML

01234567891011121314

TIME(DAYS)

Fig.1 Acceptance criteria by survival curves using the USP
method, the CTFA method and the Linear regression method

4. AZ A 3798

2 A= MTT assay® NR assays Al&std A|@E2o did
mouse fibroblast L9299 AX A3 I & A A8 29 =
Ale AEEAT Tween 202 1:12 EFI}F I 1018 s DMEM
10MLel 718 #d3tA vortexing®d S ZF F=E =2 A3,

4-1. In vitro cytotoxicity® Z#A&3

96-well microplate & welldl cell® & ¥EEZ 0.1x104, 0.25
X104, 0.5x104, 1x104, 2x104, 3x104, 4x104 seeding & 244
E 37CE 5% CO, incubatordlA wWi4aFE A&g MTT assays

~52~



NR assay® AP F o] doiM2 well? cell® densityE &%
3le] standard curve® FA & ¥ch

4-2. NR assay

4-3.

Trypsinization (trypsin 0.05%)°] €3] harvest® cell& 1x
105 cells/ML °] Sl & 3 X3l 96-well microplated] 10044
HEY 8, 5% CO,incubator 91X 37CE 24A12 wWiFdch, Al
FEZL d7E 0.22¢m membrane filter2 A TFF DMEMH)
22 4] F=EHZ st Z welldl 100x1¥ #H7Med 12hr. %
¢t 5% CO, incubatordld 37CZ #XA7 ©& DMEM o=
50#g/ML9 =22 ZAF neutral red 0. IMLE Z welld] T
3t} 3AZ FEAZE WAE 4 well2 2E AAB} microplate
ol celle] FAHE A7 H43td 1% formalin-1% CaCl,
2 IBZANF HAE Ao 3= neutral red® 1% acetic
acid - 50% ethanol 2 %% t}& ELISA reader(Bio-Tek
instruments EL311)E A}&3t9 540nm & 630nm< dual
rangeZ readingd¥ch ZF Fxeo] e 32 M= A @2 control
ol tig WEES At plotdrt.

MTT assay

NR assay® TU4& #HF oz ANFERDE HUEH 1273 5
5% CO, incubatorel* 37Cc2 #XAlZ]l t}& PBSE 5mg/MLY
=2 ZAF MTT 0.01MLE Z welldl F434 4A13 F8A17
% HFolA WLES AAJFTY. microplateliel B9 formazan
AR L &3AFY] Y93te 0.04N-HClE ##3tE isopropanol®
7F+E microplate stirrer(Wallac Delfia plate shake 1296-
002) 2 20min. $¢ stirringdted £oh& ELISA reader® AH§-3f
o 570nm ¢ 630nm¢ dual range® reading?}‘:} Zt 2%
T ZAX e AYHNA L& controld] WF HEEE ANEA plot
Lig=g



Harvest

by 0.05% trypsin in 0.02% EDTA

Cell Seeding

1x104 cells in 0. 1ML

of the DMEM medium

Incubation

for 24hr, at 37T

in a 5% CO, incubator

Chemical Treatment | ¢, 19hr. 100/well diluted in

DMEM medium

MTT addition

NR addition

0.01IML of 5mg/ML in PBS
for 4hr. at 37C

Crystal
Dissolution

100#1/well isopropanol
contg. 0.04N-HCI

0. 1ML of 50#g/ML in DMEM
for 3hr. at 37¢

Fix

100¢1/well 1% formalin
-1% CaCl, for 1 min.

stirring

NR Extraction

for 20min

2511/ well 1% aceticacid
-50% ethanol for 20 min.

Reading

Reading

for 20min

540/630 nm

Scheme.3 Bioassay procedure of NR & MTT.
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1.

I. 42 4 2%
ANddFe] SH4=

BRY Ao AHSE A gdFe 84l M F2 A9 wjFARe =

Aet7] 43 A¥23, growth curvers Fig. 29 24,

cell (CEU/mL)

of Viable

No.

n
U

Cof.
P v

0 6 12 18 P24 30 36
Culture Time(hrs.)

S—-A 1 P.ogeruginosa @—@ (L. coli  A—aA | S. qureus

Fig.2 Growth curves of test organisms.

Fig.2 o)A ¢ 2e] S, aureus ATCC 65382 X771 A9 gio]l B2

71el =gdted £85E Al 24hr. °l¥3, E. coli KCTC 1039+
FE717F WS &k ool g 47 2 BAAVIA =ede A
24hr. °] 285U},

Tetr, BAANE A% g4 1 A AU del FAFE F,

S. aureus ATCC 6538% E. coli KCTC 1039« %3] 16hr. ®j<¥s #
L PEFgez 4.



2. AgFF ¥ UVB 44 AAY a9 A3

B Agdyes BEd UVB AYGA AdA 329 95 £ EFALA
g8 d3E FAstd USPH, CTFAW, Linear regression method
o)’ 3F<9 FHAA vn HEFR

B A8 A14% S. aureus, E. coli 2F9 AdTF+= 3FE ZL A
ofo] wryg AYd ol dEHS FF ¥ olyg BARTA] A)88-
9% (1988. 1. 21.)° oA FAWY LA FF2 AFJE TFel4.

A xAgAe] 2 Agore AlE H: FEE Octyl Methoxy-
cinnamate 7.5%, 4-Methylbenzylidene Camphor 5%, Octyl
Dimethyl PABA 8% =% <t3AE zstd A F AME & e F
I FEAAZ P
ANBEAY UVB A AaA &F WYL Table. 2 & 2t}

3 0,
No - Su screenB chemical E}/o) Remark
1 2.17
2 4.34 A:QOctyl Methoxy
3 6.52 cinnamate
4 1.95
5 3.90 B:Octyl Dimethyl
6 5.84 PABA
7 1.91
8 3.82 C:4-Methyl-
9 5.73 benzylidene
10 3.26 2.92 Camphor
11 4.34 3.90
12 6.52 5.84
13 2.92 2.87
14 3.90 3.82
15 5.84 5.73
16 3.26 2. 87
17 4,34 3.82
18 6.52 5.73

(* basex squalaned
Table. 2 UVB sunscreen chemical content (%) of test materials.
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2-1. S. aureus ° W3 UV-B RJA xtAle] 78 Hs}

UVB A ALAE 95 T EFF 18F AN¥ER9 S aureus
ATCC 6538 W& F7Y d4dZF Fig. 33 Zo. @2y @z
H&71F spectrume] 7H§ H& USPHY acceptance criteriavle]
ol2E AlEEPL Octyl Dimethyl PABA(5.84%), Octyl Dimethyl
PABA(5.84%) + Octyl Methoxycinnamate(6.52%), Octyl
Dimethyl PABA (5.84%) + 4-Methylbenzylidene Camphor (5.73%)

7 k

- 6 F

: N

[ \ U .

o 5 \ o S

5 ||z S U3y

o > 7)\ 77 &

. - & 2hr,

n 4 5 %&\ o).

w 0 & “4

(o] m

. z

O 3¢

2

o ©

(o] S

- 2 e > &,
S - & (o)
T DN '56‘464
. ¢ ’.

1 " A i a e

0 1t 2 3 4 5 6 7 8 9 10 11 12 13 14

TIME(DAYS)
® ; Octyl Dimethy; PA BA (5.84%) +
4—Methyibenzyjidene Camphor (5.73% )

W i Octyl Dimethyl PABA (5849,

A Octy| Dimethyl PA BA (5.84%)+
Octy| Methoxycinnamata (6.52% )

Fig. 3 Survival curves for S. aureus to test materials.
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o] 3% olley o|F Octyl Dimethyl PABA(5.84%), Octyl
Dimethyl PABA (5.84%) + 4-Methylbenzylidene Camphor (5. 73%)
£ CTFAY 2 Linear regressionyd BlH¥A FFo A AF7IEHA
g3 Ut

A< 18F AFgEZA g F7FY 482, Octyl Methoxy-
cinnamate ¢ 4-Methylbenzylidene Camphor< &% 6.52%, 5.
73% <A FFYol A9 gle ¥l Octyl Dimethyl PABA& 5.84%
oA YW FF spectrums I YAoH, EF EFAELE QU 1
gagd e e £ ¥IE g5 ARG Octyl Dimethyl
PABA 3.9%X & &8 22A #drh

AL Octyl Dimethyl PABA + 4-Methylbenzylidene
Camphor Octyl Dimethyl PABA Octyl Dimethyl PABA + Octyl
Methoxycinnamate €22, D-value¥ 25hr., 27hr., 60hr. 22 #
Az Y}, o= mFojHol Gram(+)TU S. aureus ATCC 6538 o
3 Octyl Dimethyl PABAS ## ¥4 4-Methyl-benzylidene
Camphor & 7 AL&A] F2te] synergistic EFH7F ey, Octyl
Methoxycinnamate ¢ &7 HwWel &A= B84 Ha J&& AA
g 5 AAQT (28 o).

2-2. E. colidl 9% UVB A4 AdA e g7 A3z

UVB A AGAE 95 = EFF 18F AEEZY E. coli KC
TC 10399 d@ 7y AFFF, Fig. 49 2o, BHg A3 PEF 3
#71F spectrume°] 7}g H2 USP®H9 acceptance criteria Wl 9
e AFEZL Octyl Dimethyl PABA(5.84%), Octyl Dimethyl
PABA (5.84%) + 4-Methylbenzylidene Camphor (5.73%) °}& 2%
ojglen, ol EF CTFAY % Linear regression¥ H|¥WgA T F
e AF7IEW] EFHT U

Octyl Dimethyl PABA& Gram(+) &l ®¥&] Gram(-) @9 2o 7
3 7L Yelds Octyl Dimethyl PABA + 4-Methylbenzylidene
Camphor< Gram(+) &, Gram(-) T T4 FTHE JehiAUch
EF Octyl Methoxycinnamate$®}t 4-Methylbenzylidene Camphor<
Z}7} 6.52%, 5.73%°04 @8l AL AU,

Fg#8 L Octyl Dimethyl PABA Octyl Dimethyl PABA + 4-
Methylbenzylidene Camphor Octyl Dimethyl PABA + Octyl



Methoxycinnamate €22, D-valuesX+¥ 22hr., 27hr., 224hr. &
2 AAR U, Gram(-) T ¥ Octyl Dimethyl PABAS a8
Gram(+) 3= 23 Octyl Methoxycinnamate ¥ 4-Methyl-
benzylidene Camphor 25| glsle] BE@8AEH T glen, &3 Octyl
Methoxycinnamate 9 E3 A8A] & E@43& S JeEdT (G54}

£Alo Hla) <k 104).

7

6 224hr,
: ||\
~ 5 (\ Us >
s |2 A\
B X e "72;
I Y & Lo
w m 4
S Z
23}
o ‘5“6,,
o 2 ~ o, \?P X
- .

: A%
1 +

o 1 2.3 4 5 6 7 8 9 10 11 12 13 14
TIME(DAYS)
®m ; Octyi Dimethyl PABA (5.84%)

® ; Octyl Dimethyl PABA (5.84%) +
4—Methylbenzylidene Camphor (5.73%)

A Octyl Dimethyl PABA (5.84%)+
Octyl Methoxycinnama e (6.52%)

Fig. 4. Survival curve for E. coli to test materials.



in hours

D-VALUES

-] S.aureus
200t [TIE.coli

150 1

Us?P

100 ///

7
CTFA yam %

50 | 7
.
52-:27 ?7 '-2-2- / /’
o) 77, 170 e 77
A B C D

A Octyl Dimethyit PABA (5.84%)+
4 — Methyl benzylidene Campnor (5 73%)

B; Octyl Dimethy| PA BA (5.84%)

C: Octyl Dimethyl PABA (5.84%)+
Octyl Methoxycinnamate (6.52%)

D; O-.tyl Dimethyl. PABA (390%+
4 - Methyl benz y| idene Camphor (3.82%)

Fig. 5 The antimicrobial activity results of test
materials by D-values.



2-3. 29 A@@Fo] tiFd UVB AYA 3949 D-valuesd] 9@
Y ¥im

S. aureus®t E.coli ©’¢ 2%9 ANJAFE AL&sldd UVB A4 A
GAE HRete AEEA U F7E 4¥ZEH vme Fig. 59 2o

Octyl Dimethyl PABAL 5.84%°14 Gram(+), Gram(-)@ st
o A3 78S 72 s, WEAAC BRadE & & deddH
At Y EF EF AEAl= 4-Methylbenzylidene Camphorste] Al
o] FAPHAA utgAstm A LGHAT. Octyl Methoxycinnamate$}l
WAL o] wjf EEAst Ha Utk olE cell walldl W&
affinityo] & AR A2 As} FgTFHo] FAHE Aoz Al

0.300
O MTT
® NR o
,go 200l / \
. [ )
s °
~
n
~
o
< @)
T
~0100¢
d ® O\ /
O/ @)
/O
6/
o
0.000 —+ - + + '
0 1E4 2E4 3E4 4E4

CELL DENSITY /7 WELL

Fig. 6 Cell density standard curve by MTT, NR assay.
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3. In vitro assay®9 cell density curve

MTT assay® NR assay°l A& mouse fibroblast cell® 96-well
microplate & well ©l9] AFA FAY density® ZASH7] 17 482
7 Fig. 634 2t}

mouse fibroblast L929 cell® & H=¥ 1004 4 FFsHo 37T,
5% CO, incubatorolA] 24A1Zt wWl &g F MTT assay & NR assayE
AP A3 MTT assayd A% celld density’t 570nm oA 2x104
cells/well 742 MTT9l 93iA WHe &F3=7} v#8A3 NR assay
o] ALE cell® density7} 540nm oA 3x104 cells/well7tA &3

7} vl Ao
4. UVB A4 AdA9 RS54

Oil base (squalane)®]l UVB &AM XAl 3% &5 2 EFAEA

Sunscreen chemical content (%)
No Remark
A B C
A 6.52 A Octyl Meth-
oxycinnamate
B 5.84
B: Octyl
C 5.73 - Dimethyl
PABA
D 3.26 2.87
C: 4-Methyl-
E 3.26 2.92 benzylidene
Camphor
F 2.92 2.87
G 2.17 1.85 1.91

(* base ¥ squalane ¥)

Table. 3 UV-B sunscreen chemical content(%) of in vitro
cytotoxicity test materials.



o] Auix MEAT FE=E MTT asssay &% NR assay ©| 2%F9 HHy
o2 AYFH AIANT FEE Hu FEIAY. AJEEZAS UVB #AA a
oAl 3 WL Table. 3% #th

4-1. MTT assay ° 9% A= vz

Table. 3¢} E7F 739 AFEEA ZF, UVB AYH AdAE @5 2
2% o)} EFF ANFEEA et MTT assays A3 d3d= Fig. 7
I 2o, 7Fe ANZEFAL 0.05% <A F4T EAH4S U] AR
o, UVB A4 AdAE 95 A7E AFBEZ sl 2F o £33
AIEEA o] 540l A JEywd,

Qe

B. 151

2. 11

D. 570/630nm

. 85

(o)

: 3

0. BPR5 . BE5E (. @5RR . 568

TEST MATERIAL CONC. CLOG %>

Fig 7. Dose-response curve by MTT assay.



4-2. NR assay°l 9% &A= vl

MTT assay$t 9% AFEA 7% thdle] NR assays AP 23
+ Fig.8 3 7. UVB AYd A 3L £F¢ AEgERAA G F,
Octyl Methoxycinnamate(2.17%) + Octyl Dimethyl PABA(L.
95%) + 4-Methylbenzylidene Camphor (1.91%)%°] 0.005% <A+
H 3% E4S Holy) AFgn a9 AEEFL dAR 0.05% A &
g 54L Holr] AR,

@25 ‘ B
Oo—n
8- 2 T ‘E\‘., - D o B
e R e e A ............. C
e g X--- D
EQ. 15- R ¥, ®—-F
c A ............... ‘ - . .’;é‘.
P et - -F
8 . ""*“‘;—-~-K\
© i @@ &— —— _}q_‘x\ \\\ “‘\ A"‘ b G
~ e 3 .,“.
g @ 1 . 'L'\‘JL}\\\:. 5, "
0 R
d \‘:;\\"
o Q. 05 AN
Ry
=t

2.0005  ©9.0050  0.0508 O, 5000

TEST MATERIAL CONC. (LOG %

Fig. 8 Dose-response curve assessed by NR assay.



NRSO-—VA LUES (%)

0.307

azs|

0.20}

015

0.10

0.05

024 024 0.24
Py P—T r——- -

m

o0 o »

C D E F G

Octyl Methoxycinnamate(6.52%)
Octyl Dimethy! PAB A (5.84%)
4-—-Methylbenzylidene Camphor (5.73%)
Octy1 Methoxycinnamate (3.26%)+
4—Methylbenzylidene Camphor (2.87%)
Octyi Methoxycint.amate (3.26%)4
Octy! Dimethy! PAB A (2.92%)
Octy| Dimethy] pPABA (2.92%)+
4—Methylhenzylidene Camphor (2.87%)

Octyi Methoxycinnamate (21 7%)+
Octyl Dime hyl PAB A (1.95%)+
4—Methylben2ylidene Camphor (1.91%)

Fig. 9 The comparison of dose-response by NR50.



4-3. NR50°] & A EAF vl

A& ANFEZH NR assayol 93 AxZAF 43 ®¥uXE NR50 #
o2 JelidE Fig. 99 2o

UVB AgA AGAE 1F AHST AIGEA ®H& 25 EF AHEET A
HYEA EXo] YAZ B HeR 0.05% oA FAF EAH4E vehdir]
ANZPon, 3FL T AFEZDL 0.005% NAFEH EHE Holr] A
ZHPt, B 439 AN GE ALFARY EFEA AHEste Aol F
Aol A YEhstth, EF MTT assay & NR assayd HHE S3dA
o, AgEA U APFH A FLYF AR E & F AdT o,
NR assayd #°l NR509 a7} 23 FFANM At MTT assay
= mouse fibroblast 1929 cell slA MTT & dMe] ¥3 U HEs
N4 NR assayel H8l 2/3 3=(MTT50= 0.12-0.16%, NR50= 0.15-
0.24%) 9 &F#% o Yehhz] Fstz ik wekA], LI929 celle ©l&
3 in vitro cytotoxicity slA€ MTT assay 2T+ NR assay’t 323
.

2 4¥2473E UVB blockers 3%9] fibroblaste] & @45 2 &%
AFgALe) AR AXZEAR S 2AE] 98 UVB blocker® A ¢ £33}
o fibroblasts]l AH A2 contact A7 ZFolYg HAF A F7t
slo] fAEoZN HR ALEE BE o9 BEAEFHE R FFE
=g 7y A #Aa8 AR AR"EY. olfelXx in vitro HE8A
celld] th3t UVB blockers® xZAIZE, mediumWe 4428 5 8471
AR 4 Bol FUAL A2 AAHL, in vitro FELEL 4F
celld HAIRA 2 Ads EAvzdE 8o FEIAT, 459 Axy
ZA o) B3 Neg BE AN wgozZ BERAL in vivoed AFETI
data’t ZE8A EF3EH dA FL FAHAME T@T FAZ ¢S
2o A7t Holot & oz JAAY,

V. & ef
UVB A&A 2a49 9 2 TFAEA] & =¥ S aureus ATCC
6538, E. coli KCTC 1039 o W3 373 ¥ mouse fibroblast L929
o 3 FA AE AT F=E ZASATH

1. Octyl Dimethyl PABA& 5.84% <A Gram(+) @&, Gram(-) Tl



Yo g7 spectrum< JebATH

2. Octyl Dimethyl PABAS] 3732 4-Methylbenzylidene Camphor ©i
olg] & 4FE ¥A o}, Octyl Methoxycinnamate ° 93 £&
At 8202 Ve,

3. UVB RAYA A9 mouse fibroblast L929E o] &3 A EEH4
ol MTT assay 2ot NR assay9 A HFAe] ++30.

4. UVB AYA AGAS EFAEA UVB A&dd e FHAME
synergistic A3Vt g3 311 (29), Octyl Dimetyl PABASH Octyl
Methoxycinnamate®] £ Al&A §7¥L A2 8483, A
TEAHL F71EAG,
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