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715 AFZE 715" o) #ek I F(D)
- A AAFEFE in vitro ANER AT

S FEYI}Y:

AALE(in vivo) FHE#He] H&AAFol 4% in vitro AYHAEX 4 (SPF) SA4HL 7

datnd B ATE vPSAT. EEAARGAA 8 % homomentyl salicyate(HMS) #] A
9]— P3 reference standard A A 2 71533 FEF AW AIFHAE S A} &3t 2 Mgz

T5A71(SPF 290 analyzer)& 7FX| 3L in vitro FY ARG 48 2451, AL AR A
A€ T3ttt 8% HMS A4 2 P3 Reference standard A A9 in vitro SPF A= A ok
B3 2001-645 9 FAF FAIS EAE YEUAL, 2Y 2 2o& AFME AnAS
0.9506 R 0976924 AAEEI & FBAS et Holaguiola 2 IyA=nL 4
olF, AHEA EE0] 2E Ro& YSELL 77 ABAS 08812 0.8632, 050842 JEMIY
oH, 4FELY EXE M E agulol2s 1:089 v &R ME o] Y T AFES
JErSITE £ d8A3E B3 AHEL o83 AdAAUAF 2Aude AT 5 gL A
L2 7Y, o] & AoMxg AFEe AT HEstn, TAARY JxEE B8
25 ds o= 7R,

Ao : R HAAGASF, SPF, in vitro, A HAUASE R, AuAS

A

i

Aegel dF 2239 B2 st AHAY Egshe AHe Fo] WA ZAsm
%lE‘r @717 4 eF e e AR FAV Y HAM A (tamning)?e YOI AET 11X
Ak, FHEE dFxdo AT AYMRAE IR Fw3Hphotoaging)PE X &AL A s
A ARV S8 S gk old @ AYMe faiAol AHASNA A AN ge
ZhEd, Aol A& g dger) dstd 4F AYANTAS B9 7o day A
THI gled, olAle 4&A By oje} AAEE Bild WHHA AFoz A4HT g
o gAEA AHEEE AdH 2dAlol= oxybenzone, octylmethoxycinnamate, octylsalicylate,
butyl methoxy dibenzoyl methane 59 #2|4Z 449}, titanium oxide, zinc oxide 59 A9

AABAZE At olg HEE F7F FAEFY AYHAYAEE 29 M2 A 4= (sunscreen

* WEE9 A& (AEA 02/380/1720)
s+ ZFYT)StT oFato)et
wex AN oFeboh et
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protect factor, SPF)E ZA|H 1 3t}h. SPFe A& FHHoA AY Pwo] s A=
in vivo test2A ALHIATAZ IR mg Fo Bzald od Yeld: Hizur
(minimal erythma dose, MED)#} ®22 @& el Ueus Higutge] vz AAdd
¥ % Nde 22EF0lY Greiterol 93t AL Aetso] v|Z FDA ot AMPH T A
AsZEANZANA de A4H3n Yok SPFE 235 ¥ye Yeug gan, u=2d gm
7 53¥5e AT AR 2= FUstY Bdo] 3o SPFE AAsT Utk FuolAE
599 Aggdel AES 9% A7 B2aA A9 n® 0 1 Ane vigoz 2oky
T 2001-643 0] &= SPF =A4He mAsgoH?,

in vivo SPF AW L A% £ FRo) Fwo] 2 NYL A&H 1, FA 593 JA4 2
Aok s 5o LFo] 3o YA BRI} olPy, FREIYY NA, A2 Furwe] B
Aolls AEAHQA A FgPo| lojo AT/ BA| shsstn, FuTYy], AAY 59
Hlgo] Bo] 22HE HL 1Y W 5 AYYHOZ AYAADIAES &Aooz AR
e RE FAHoE YL oFe N3 Ak wekd 24 SPF 7] s3Ee L") £
zural 2 A4S AE LS AstdE A&stm, AuLolBA in vivo WEFY ABAo

3 in vitro A WH ] Jldo] Aol

=

et

M= 9 gy

. dEd= A 7]7]

7}, BE AL} A A

8% Homomentyl salicylate #|#1(8% HMS), P3 reference standard (3% octyl methoxy
cinnamate and 0.5% butyl methoxy dibenzoyl methane #|A]) : 2124 1 A] 2001-6435 ¢ wa}t
Az

Y., @A
AleAEFF AGAAGRF7E 7150 e 715AAAE BELS A3 o w)gs o]
AE AYAGAAEL Table 13 2t}

o Ao
Transpore tape™ 2(3M, USA), vitro skin™ B(MS, USA), vaseline, white(Wako, Japan),
AP ol A(A =, Table 2)

g, 717]
A9 A AR 4
A9 290 ~ 400

Jl}l'

A 71(SPF 290 Analyzer, Optometric Co., USA) : %9 Xenon Arc Lamp,
nm
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Table 1. Formulas of finished samples (unit : %)

components
Sample UV absorber UV scatter
OMC |BMDM| MBC | OS | BP-3| HS OT | TO Z0
1 3.0 - - - - - - - -
2 - - - - - - - 50 5.0
3 7.0 - - - - - - 2.2 -
4 7.0 - - - - - - 5.6 -
5 75 0.5 - - - - - 1.7 49
cream 6 | 70 - 20 | 30 | - - - | 39 | 27
7 75 2.0 - 5.0 3.0 6.5 ~ - -
8 7.0 2.0 - - 45 - - 3.3 -
9 7.0 - - - - - - - 17.0
10 7.3 0.6 25 - - - - 2.2 4.0
11 3.0 = - - - - 0.6 - -
12 2.0 - - - - - - 2.5 -
13 5.0 - - - ~ - - - -
lotion 14 75 - - - - - - - -
15 7.0 - = - - - - 56 -
16 6.0 - - - - - - 3.1 -
17 7.0 - - - - - - 2.4 49
18 1.0 - - ~ - - - 2.0 -
makeup base 19 2.0 - - - - - - 15 -
20 35 - - - - - - 3.0 -
20 | - | - | - [ = [ =T =71T=-T1w8] -
liquid foundation 22 2.0 - - - - - - 10.0 -
23 1.0 - - - - - - 23.0 -
24 7.2 0.1 ~ - - - 0.5 - -
25 4.0 - - - ~ = - 3.8 1.6
lotion* 26 74 — — — — — - 62 | 3.2
27 7.0 - ~ - - - - 6.5 1.8
28 6.5 - ~ - - - - 14.6 1.0
29 7.5 - ~ 2.0 - - - 55 2.0
30 1.0 0.5 = - - - - 155 -
31 1.0 0.5 ~ ~ - - - 15.5 -
32 45 - =~ - - - - 155 -
33 2.7 - -~ - - - — 6.4 _
compact powder 34 - - ~ - - - ~ 116 -
35 - - - - - - - 14.7 -
36 29 - ~ - ~ - - 15.6 -
37 2.9 - ~ - - - - 16.6 -
38 2.0 - ~ - - - - 154 -

OMC ; octyl methoxycinnamate, BMDM ; butyl methoxydibenzoylmethane,

MBC ; 3-(4-ethylbenzylidene) camphor, OS ; octyl salicylate, BP-3 ; benzophenone-3

HS ; homosalate, OT ; octyl triazone, TO ; titanium oxide, ZO ; Zinc oxide

* this lotions labled with “shake before use”
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Table 2. Formulas of cream base (unit : %)

microcrystallin wax 0.5
bees wax 0.5
glyceryl monostearate 2.0
cetostearyl alcohol 2.5
sorbitan monostearate 0.3
polyoxyethylene sorbitan monostearate 1.2
methyl paraben 0.3
mineral oil 10.0
squalane 2.5
glycerin 5.0
1.3-butyleneglycol 3.0
imidazolidinyl urea 0.2
water to 100

AlS gy
7h Al EXERY XA
8% HMS standardE vitro skin =+ Transpore Tapeol] &3t AL&Are] HalAy,
A 5& HAESHE .

U EEAR

8% HMS standard ¥ P3 reference standard® 2mg/cm’d] sZste $<
Transpore Taped ZHo| dAS FAZ X3 v 1587 ¥X3dn ALdA}EX
& ZA7)d] Yol FZEAse Diffeny and Robinson'® Hh¥e] o8] Az wx4E
T34t AYAANGRF SAH7IE AEE E¥3 R &2 transpore tapeS reference
scanst] BASAL, SAHTHE 12X 22 3T

e
o
DT

Y. 39, 22&, oladuelxs 2 A= T

a9, 22¢, Holaduels 2 JA=RL AL A& 2mg/em’ AFdE %k—%
Hold REANES 22 oz APt ot 2o&d A8 d EE0 FAL
Zte 717t e AFELS ANEE TR £89 42 te AT

e

flo

SELS vpAdH IPdol22 7424 1:06,1:08 1: 19 HE2 4
FEHELEAN 2 mg/om’ AFete Fe Hao] AU

2t JAAAE AR A
AFLE A2 oA L3 A HAGRSFE ZALA in vitro AP AT UE A
HATE F3RT
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1. AlBcxZE2% MH

8% HMSE 2713 AN 8&=X% EZ 83 AT transpore tape 459 + 0.12%,
vitro skin®] 460 £ 034Xt 53 AFAHE JeEHT =3 vitro skin Hydration
g AEH o] @o] A HY, FErt 45t holderol H32o] oj@ar, F7IFNA QA
AxHY, v]go] v dHo] 9lo] B AN E transpore tapes AEEFXEZAZA A
A3k ot

2. ETARE

8% HMS % P3 Reference standard®] in vitro SPF Z3+ z}7F 459 + 012 2
1494 £ 083224 A FFF XA A 2001-64% 014 T3 QE 447 = 1.28
2 150 = 309 FAFSH 235 JeERUATHTable 1).

Table 3. in vitro SPF of 8% HMS and P3 Reference Standard

in vitro SPF
Sample ) 5 3 1 5 Mean STD
8% HMS 450 4.78 453 467 4.45 459 0.12
P3 RS 15.87 15.97 14.01 14.62 14.22 14.94 0.83

3. 3, 2%, oojagdola U gH=al2do|M

A9, 22%9 in vitro SPF 2@ A3 (Table 4, 5% in vivo SPF Ao} zhz}
09506 R 097699 =& HAAFE VENAL(Fig. 1, 2), wlolad o]~ 2 ZH=
BEdeld e in vitro SPF A8 A3 (Table 6)= in vivo SPF Z3e 474 0.8312
UYEHH A 2 (Fig. 3), AH&d &80 2E Z o9 in vitro SPF A ¥ A3 (Table 7)
in vivo SPF ZA#¢t 43 AF¢ 086328 YelATHFig. 4). 28, 19_{'\-8 A}9) A
A ASE g Atstold g A ¥ AEFY TFH AT Yo 4w
T8 AF AGHFFATRSR o]F o AFL ABAS 099082 L AE
b, AN EAE TS AFS ABASF 09186F 2ol A (Fig. 5). o] &
P AHE2 Hol in vitro SPFS} in vivo SPFHe] A &AL Ado o3 AKXt A
AEA FHARI BHEe] Y RLeE AlgdT

1S ZPuo] 29l 1: 089 v &R EFstd TXEE Ao s %3 A
UE St (Fig. 6, 7), o] ¥Ho=2 HAY¥F A} in vivo SPF A3 (Table 8)%+
0.5984¢] & A#AAS YelUACH(Fig. 8).
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Table 4. in vitro SPF of cream

in vitro SPF o
Sample ] 5 3 1 = Mean | STD | in vivo SPF
1 7.59 7.44 7.19 6.98 7.21 7.28 0.21 8.2
2 1296 | 12.08 | 16.21 1455 | 1584 | 14.33 1.60 13.2
3 1491 1478 | 14.63 | 1436 | 1440 | 14.62 0.21 16.8
4 2236 | 21.29 | 2280 | 2372 | 2255 | 2254 0.78 26.2
5 33.04 | 2725 | 3648 | 29.80 | 4094 | 3350 4.84 30.4
6 2980 | 31.82 | 3195 | 27.02 | 33.86 | 30.89 2.32 30.7
7 3012 | 3214 | 2981 | 3232 | 2856 | 30.59 1.44 31.0
8 3041 | 3591 | 2962 | 3503 | 2935 | 32.06 2.82 32.2
9 35.60 | 3090 | 3064 | 3283 | 2894 | 31.79 2.28 35.0
10 3919 | 3685 | 3435 | 3543 | 3494 | 36.15 1.73 40.3
Table 5. in vitro SPF of lotion
Sample ] 5 L vzt;o SPF y s Mean | STD | in vivo SPF
11 7.75 7.66 7.83 7.93 8.03 7.84 0.13 8.0
12 10.67 13.67 11.22 12.56 10.61 11.75 1.19 9.0
13 10.67 12.08 11.32 12.35 11.41 11.57 0.59 11.3
14 16.69 16.55 16.71 16.39 16.31 16.53 0.16 18.7
15 2320 | 21.70 | 2194 | 2143 | 21.14 | 21.88 0.71 26.0
16 2465 | 21.99 | 26.02 | 2363 | 25.07 | 24.27 1.38 27.6
17 30.46 28.36 27157 | 2781 2676 | 28.19 1.25 315
45 r 3%
s b RF=09506 R® =0.9769
30 }
35
30 25 }
o 5
R g2
S 20 S
) 15 ) 15
10 ¢ " o
5 (9
0 — d 5
0 5 10 15 20 25 30 35 40 45 5 10 15 20 25 30 35

Fig. 1. Relationship between in vivo
SPF and in vitro SPF for cream.

in vivo SPF

in vivo SPF

Fig. 2. Relationship between in vivo SPF
and in vitro SPF for lotion.
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Table 6. in vitro SPF of makeup base & liquid foundation

in vitro SPF
S | Mean STD | in vivo SPF
ampe 2 3 4 5
18 3.67 3.95 3.69 3.92 3.78 3.80 0.12 5.3
19 8.17 881 8.32 8.43 8.53 8.45 0.22 7.5
20 8.13 7.22 7.36 7.22 6.90 7.37 0.41 114
21 1435 | 1488 | 1697 | 1546 | 12.32 14.80 1.52 12.5
22 12.92 1258 | 1091 11.22 | 10.87 11.70 0.87 15.8
23 31.20 | 29.09 | 3266 | 26.44 | 24.71 28.82 293 25.0
Table 7. in vitro SPF of lotion labled with “shake before use”
in vitro SPF .
Sample 1 5 3 1 5 Mean STD |in vivo SPF
24 13.63 14.21 13.61 1464 | 1475 | 1417 0.48 11.1
25 23.32 21.45 26.60 1696 | 27.71 | 23.21 3.84 20.0
26 31.46 29.62 23.51 3593 | 2567 | 29.24 4.37 30.2
27 29.72 29.90 27.50 2479 | 30.39 | 2846 2.09 324
28 48.73 47.02 44775 | 4260 | 54.20 | 47.46 3.95 415
29 36.16 40.27 43.12 3345 | 3999 | 38.60 3.39 45.0
30 55
R? = 0.8812 50 R? = 0.8632
25 t 45
20 L o
& o 35
w
g 15 _§_ 30 S
; g2
10 20
i 15
5 10
5

Fig. 3. Relationship between in vivo
SPF and in vitro SPF for makeup

5 10

15

in vivo SPF

base & liquid foundtion

20

25

30

in vivo SPF

5 10 15 20 25 30 35 40 45 50 55

Fig. 4. Relationship between in vivo SPF
and in vitro SPF for lotion labled with
“shake before use”
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W R?=09186 B 1:08, R? =0.7069
35 F ® 1:06, R =0.2364
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w
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25 F A
5 ¢
s il Il IS 4 'S 4 r'3
0 N . N R . N . N . 5
0 5 10 15 20 25 30 35 40 45 5 10 15 20 25 30 35 40 45
in vivo SPF in vivo SPF

@ : sample without UV scatter, ll : sample with UV scatter

Fig. 6. Relationship between in vivo SPF
Fig. 5. Relationship between in vivo SPF and in vitro SPF for compact powder &

and in vitro SPF for sample vaseline mixture
45
A1:1,R%=08406 A
55 I m1:08 Re=08607 o b RP=05084
@ 1:06. R? =0.4827 A ®
45 ® T
& 52T
g 35 r 225 p
g 3
N EN R
o5 } 2
15 }
15 r a 10
5 . . . . N . . ) 5 a2 'S 'l a4 I A il i’
5 20 25 0 5
5 10 15 20 25 30 35 40 45 5 1015 5 %

L in vivo SPF
in vivo SPF

Fig. 7. Relationship between in vivo SPF  Fig. 8. Relationship between in vivo SPF
and in vitro SPF for compact powder & and in vitro SPF for compact powder
cream base mixture
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Table 8. in vitro SPF of compact poeder

in vitro SPF
Sample Mean STD in vivo SPF
1 2 3 4 5
30 1423 | 1482 | 1555 | 12,18 | 17.44 14.84 1.72 95
31 1853 | 16.80 | 19.19 | 1857 | 20.96 18.81 1.34 10.3
32 1993 | 20.05 | 21.39 | 2419 | 27.07 22.53 2.74 13.0
33 2065 | 2481 | 2397 | 21711 | 22.03 22.63 1.53 152
34 1468 | 1522 | 1569 | 16.00 | 1571 15.46 0.46 20.3
35 1387 | 13.01 | 1381 | 1431 | 1211 13.42 0.78 21.3
36 27172 | 2688 | 2844 | 3089 | 33.44 29.47 2.39 26.3
37 29.86 | 2543 | 2981 | 2830 | 3051 28.78 1.83 28
38 3556 | 36.81 | 3449 | 3757 | 43.00 37.49 2.95 38.6
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3. 39 9 22¢& AYojAs ATAST 09506 2 097692 A QAP & Ak
Bz, Wojaguola H FFA=ggHolHd, EZo] 7lEgko}l JE 2od, YEEY
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Studies on the evaluation of efficacy of functional cosmetics(I)
- Studies on the in vitro SPF test method of sunscreen products

Department of Drug Evaluation

Kyung Hun Son, Young Ok Kim, Jeong Pyo Lee, Seong Jun Yang, Ock Jin Paek, Won
Hee Kim, Chong Kap Kim"™, Moon Young Heo™, Sang Sook Choi*

ABSTRACT - The present study was undertaken to develop the in vitro sunprotection
factor(SPF) measurement method having good correlation with in vivo method. As in vitro
method, 8% homomentyl salicylate, P3 reference standard and sunscreens on market were
measured using SPF 290 analyzer and were compared the SPF with labed value. In vitro
SPF of 8% HMS and P3 reference standard were 459 £ 0.12 and 14.94 = 0.83. There are
good correlation, correlation factor were 0.9506 and 0.9769 respectively, between the in vitro
and in vivo SPF for the sunscreen creams and lotions examined. Correlation factors of
makeup base & liquid goundation, lotion labled with “shake before use”, compact powder
were 0.8812, 0.8632 and 0.5984. The best sample applied method of compact powder was
1:0.8 mixture with cream base. These results suggest that the in vitro test method could
be used as an alternative method for SPF.

Keywords : Sunprotection factor, SPF, in vitro, SPF 290 analyzer, correlation factor

* Corresponding author : Sang Sook Choi(Tel. 02/380/1720)
** College of pharmacy, Chung-Ang University
*+x College of pharmacy, Kang-won University
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