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Benzophenone-3 * Diethylamino hydroxylbenzoyl hexyl benzoate * Octocrylene  2-Ethylhexyl-
p-dimethyl amino benzoate * Octyl methoxycinnamate * Butyl methoxydibenzoylmethane * Octyl
salicylate Z Homosalate ° 7 B8 75 4% Y 5% Y e B S0 48 F BEIR M AR » B VA v 20 48 J& AT 1R
AT HHT o 48 2 g H7 4 4 & LiChrospher” 100 C18 (4.0 mm X 250 mm) > # $)48 & ¥ Bz ¥
0.1%BAER 27 A9 1 1 (v/V)Z HpliR G » ik 40.8 mL/min » AR & iR AR R IE N Z 420
UL » A7 BF 20 min 0 #OR1 K K 43104350 nm © & T B AT 1R 0 OFE B BB PTAF AR E wh 4
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13 %n HOAE D7 B 5] 2 SR AR E & R RCRARMR IR JE 2 31 540.002-0.005 %.0.0007-0.0015% %
M o 426 E&R - LB HFR AT L2 ik BB B R AR AT R 0 FER AR 5] B AR A
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EA#EEE - 2-Phenylbenzimidazole-5-sulfonic acid + Benzophenone-3 * Diethylamino
hydroxybenzoyl hexyl benzoate + Octocrylene + 2-Ethylhexyl-p-dimethyl amino
benzoate + Octyl methoxycinnamate * Butyl methoxydibenzoylmethane ~ Octyl
salicylate + Homosalate * S¥RMEEBIT %
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UVA » RIEEIME - RS THR4002320 nm Z[#] -
UVAR- PG R EMEIEE - sEER(E - (HE]=E
MR ERZ - I HZE7#5m » 0] B KR
H AR - BB A e 0B A S A s
1T /2 42 R R A5 S B » (CJUVB » HR SR AN -
RS 2320%280 nmZ [ - UVBE S F 24
[E Bt - HEEER S - BN BEEE L ERI R L
C ARE R IE G A - BURE R IBALE G (E
FRBUVAZHEIE - EUVC @ FREEIME » RN
22802200 nmZ[# - UVCHEARGER i/ » (H1E
KEME 2 /T - R o R ARk - AR
ZREEANKR -

B3 W 15 43 TS 7 2 A s 72 o I B Ry KR {5
% - —%I S PR Al 43 Ry V) B4 [y e B (L 22 %
PivE Rt - BLIRE LE & OF Y B B L i oy
DU 20 & W P 7 S R (5e B U VA R U VB K [
R A [ )1 o PR 5 K 2 I S B R B
LIME R AGE R RN » TEIVE R
{b.#k(Titanium dioxide)Ed & {L.FE(Zine oxide)iE W
Tk sy o FEPMEEE sy B - Py A
BINMLEEREIRRE - FARFEEENGHIE
W W R+ S L 15 B AR 77 MR 7 ol UK 2R
LR ~ SALENLE R ERGE NS 22 - R0
YRR At A H kRS - HAEE M R EE
Bk B (AR A A R FRIRER) - EHAH
PEOLRE ~ IREMENE EEFHEIF®R T E S
R o ALE PGB RY/E A R B2 fE BB R TS
% FIFHERCEAMERY T - B ER SN B R B
REEEL o TIRENGEEERE - RS i H B2
HIGE » ' FAYHE Octyl methoxycinnamate#iButyl
methoxydibenzoylmethane<5 %73 o FHA(LER 14
R 7 L 7 B P 07 MR ) ] G 25 5 38 B R o o
RS R - AE R BURENLRE ~ EAENLE R
BN WL SRR IR SR o (EALERE E
i Fre B R FFEREEE - S5 E R
B REZE SIS ERENENEE -

MAEFTE LA - IR 2 RE R A
LRI - BRI AR _H A bR B E H g A&
JERBF BRI EE N E - K HEThREfREU L - F A
A /5 IR 75 R 2R E 5 B4 SPF (Sun Protection Fac-

tor) » PA (Protection Grade of UVA) % (Boots Star
Rating) %" o SPFR[I—fif Frfg A9 PG AR B - F 22
R RIRPIUVBRIT £ A 2R » G -
SPF/ETRIE BRIt - £ A\ TR
BN o R A AL 5 5 52 i 7 B ] B4R T
W BRs TR IRF ] Z LLAE - bt 2 P ag I fR e -
PA il Je HI[S2 $1 34 /5 188 72 ity 359 R U VA Y B G255 R
HIFRR - FEZPARY + SR EOR AV R I % - EiR
AIBE R EAERE N A SRR - BIFREUVARY
SRR » DMEPGEE S £ S PTUVB - DA
IEEERE - FEEVIEOEER - A2 157
TR N RN R e b - EiE R
LA RS A8 T B R RIEE - e
BT S BH BT U VAR R I 28 12T 5% R BAFT
T - Rl - 38 RSB LR L BEE S B E R
UVB+UVAZ 2 5 {7 RERE JTHIHEH] -

H R B R BRI 2 B R DL B A AN ]
TAEE Y BIERR T S - HIMER S 2 R
FERER 3 W s SE B SE L - B H 2 B8 R R
BALKESL "+ FREIAR AL E S 5 42 B R ] B A
BERER Y - MR IR LRSS A B
REERIZE MR b BB S LE
B W 49T IR s S B E IR - bk
puid i E S E A SRR - H RS SR T
RE# > LHATHRMEEREL KR E
& - B A~ BEERINE o 13RS PR LR S
FFAIRE R R sg ok - AT R L o

BER I - Ry RESE = b B SR B [ ey HE T
S BT ALRE i rh 22 R DR A ok 70 » AW 9 B At
I RE B B AR AT A D
R 73 BT & 5L B9 9T [ B 1 B 43 2 - Phenylbenz-
imidazole-5-sulfonic acid * Benzophenone-3 »
Diethylamino hydroxybenzoyl hexyl benzoate »
Octocrylene » 2-Ethylhexyl-p-dimethyl amino
benzoate * Octyl methoxycinnamate * Butyl
methoxydibenzoylmethane » Octyl salicylate &
Homosalate * 3l [ FH F2 F17 14 2 PR ALt iy &

A %A
tnkR o
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2-Phenylbenzimidazole-5-sulfonic acid 52 Octyl
methoxycinnamate ¥ 1 A 52 4E i, % F Merck
(Merck KGaA, Germany) ° Benzophenone-3 %}
e PR YEE I B E Fluka (Fluka Chemie GmbH,
Switzerland) ° Diethylamino hydroxybenzoyl
hexyl benzoate #1182 FIFF4E i1 F{ BASF (BASF
Corp., Germany) ° Octocrylene * 2-Ethylhexyl-
p-dimethyl amino benzoate 52 Octyl salicylate®f
Het P AZ2 8 5 H# H Tokyo Chemical Industry (TCI
Co., Ltd., Japan) ° Butyl methoxydibenzoyl-
methane 5z Homosalate ¥ B FAZEYE 5 H The
United States Pharmacopeial Convention (USP
Conv. Inc., USA) °

(S 4
FRES PR A AR AT R © BERR TR FH A ZE R -

(E)RE
FL7£0.45 um * Nylon#1'& -

()22  f
e 2R B T B PR L (A E Bt e
A& AT A A Z O IR A B 77 )
{5 2 22 H B 8 5 KAMERIA 2 BH R /K ¢
fRIEBBFE » MEILINSE 35 5 52 FIBBAR
ORIKS BB CREAMERSY: M H {7 2 78 f Natural
Free MAGIC BB °

= R

AE B FH i RO i [ AT 85 Waters 2690 Sepa-
rations Module (Waters Corp., USA):E % Waters 996
Photodiode Array Detector (Waters Corp., USA) K&
PerkinElmer Series 200 Vacuum Degasser (Perki-
nElmer Inc., USA) ° ZKFLAHF BMilli-Q Water
Purification System (Millipore Corp., USA) °

= BEHA

(FARiIN F3GE
J& M7 & f B LiChrospher™ 100 C18 (4.0 mm

X 250 mm) * B EIAH Fs B EZ B2 0.1 %5 IR
BIWLLY = 1 (viv)ZHBNRE - WE R
0.8 mL/min - #E4E5E W B b ok A\ &
F520 pL o S HTEERI20 min @ BHIE E R
310 nm (2-Phenylbenzimidazole-5-sulfonic
acid » Benzophenone-3 » Octocrylene »
2-Ethylhexyl-p-dimethyl amino benzoate »
Octyl methoxycinnamate > Octyl salicylate
K Homosalate)#1350 nm (Diethylamino
hydroxybenzoyl hexyl benzoate &z Butyl
methoxydibenzoylmethane) °

(R S R e A B

1. IR R 7 S B P AR R S5 K0 10 mg - A
MEREE - S RIER10 mLAEEH - DI
FRIARRNLE R - R R IR E R RTA T

2. T O VA WAL R ey P e 2 (R A R
IPCH il

Elai R

TREIR S - HUR0.5 g » KEHEREE » BEIR25
mLZEF SRS - JIAFEEL0 mL - DB E R E
BIRRR - HUFEEES - fEEREE - Y
BRI - B PSR R REE
AR SV B (T SR o A e
e -

(e B iR B

Sl ERGE B SR EESRILERS
=ifF - L EEF B 2 Benzophenone-3 »
Diethylamino hydroxybenzoyl hexyl benzoate
2-Ethylhexyl-p-dimethyl amino benzoate
S Octyl methoxycinnamate£50.4-10 pg/
mL.Z A% E > 2-Phenylbenzimidazole-
5-sulfonic acid » Octocrylene &z Butyl
methoxydibenzoylmethane £50.5-20 pg/mL.Z %
YIELE > Octyl salicylate Sz Homosalate 551-50
pg/mLZ RYNRE - E A SRR AHE T 57
g - SERER - K e SR 2 R I E B
T2 S ARRACREL -

(BT B

1. #5%% & (Precision)
BT IRRE Y by B AR G [ Y - i B
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FORAEE L A OE R ERNA B
HFLIHFERE  SIHeERRIREZ
TEHE YAV > {#Benzophenone-3 » Dieth-
ylamino hydroxybenzoyl hexyl benzoate »
2-Ethylhexyl-p-dimethyl amino benzoate 52
Octyl methoxycinnamate.” &5 £50.4 + 0.5 »
12510 pg/mL » 2-Phenylbenzimid-
azole-5-sulfonic acid » Octocrylene 5z Butyl
methoxydibenzoylmethane.” &£ F50.5 »
1+2~510520 pg/mL * Octyl salicylate
J:Homosalate Z E=E Fy1 ~ 2~ 5 10 ~ 20k
50 pg/mL * FR[E— H A R ANFE) = H [E5E
HEASSEAEE T E T B RER
EITIEFE T - WA EFERA(S.D) K
TR AZR.S.D.) °

. ¥EHEE (Accuracy)

IS INE FIR B R E L A A & L O T
B s < AbRE S+ [/ Bl 5 R (=) B
Rehg iR - A SRR AT AT 0 3K
BRI - DI ARET E AR o RIAE Y
NG HLOMERT A B 7 2 22 H R #20.5 g7
BIE 25 mLAEEMRS - IAE B R,
R AR - IREHEE - AR 5%
iR - R E R RE T AR
#E LB 43 Bl -2 Benzophenone-3  Dieth-
ylamino hydroxybenzoyl hexyl benzoate »
2-Ethylhexyl-p-dimethyl amino benzoate 52
Octyl methoxycinnamate550.4 ~ 1 ~ 25210
pg/mL » 2-Phenylbenzimidazole-5-sulfonic
acid » Octocrylene &2 Butyl methoxydibenzo-
ylmethane550.5 ~ 2 » 520 pg/mL * Octyl
salicylate ;2 Homosalate F51 ~ 5 ~ 105250 pg/
mL - B EASBEHE ST - EE
M3K - &R S A5 Z I g AR
A SRR - DUKH SRR Z B
o Wt B HYERER -

. e A4 IR (Limit of Detection)

73 Bl OTE AR 7> ZARHE AR - DA ER R
B BB —RVRE - ERAE ot
PR sk > < Z BB ER(0.5 g - BEE

A ARETR TR (ER 225 mL) i B S
W FEASSOR AT &SN - K
SRR 3 0 1RE 2R RV Ry i (KA
FEMEZAGFHE
4. B EEFE (Limit of Quantity)

53 R 9 R i 4 2 A HE VS YR+ DR B
o BLEIp—RYNEE - BN & oM
PRI Rl 73 2 22 Ak #8(0.5 g) » REIE
A ARETR TR (ERZE25 mL) R E kg
W FEASRORERE AT E ST - KGR
SRR 10 1R 2 REE R R E &R
FEEZALFHE -

FEER R i
B Se DA R O B O Fe B R A ok 7 (P —) o2 A

(1) 1)

[oFgten \]—\ .
(. AAA SN
vy A (V1) Hoe
S, .j..____,.T-._ oy Ie]
(Vi) e SR vy
(IX) 5

B — - 9 IEFLREIRAE Rz (LB
(I) PBSA, 2-phenylbenzimidazole-5-sulfonic
acid; (Il) BP-3, benzophenone-3; (lll)
DHHB, diethylamino hydroxybenzoyl hexyl
benzoate; (IV) Oct, octocrylene; (V) OD PABA,
2-ethylhexyl-p-dimethyl amino benzoate; (VI)
OMC, octyl methoxycinnamate; (VII) BMDBM,
butyl methoxydibenzoylmethane; (VIIl) OS,
octyl salicylate; (IX) HS, homosalate.
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(UV 310 nm)
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B = - 9 FEFLIREIIR AR Z HPLC EiTE
(I) PBSA, 2-phenylbenzimidazole-5-sulfonic
acid; (Il) BP-3, benzophenone-3; (1l1)
DHHB, diethylamino hydroxybenzoyl hexyl
benzoate; (1V) Oct, octocrylene; (V) OD PABA,
2-ethylhexyl-p-dimethyl amino benzoate; (VI)
OMC, octyl methoxycinnamate; (V1) BMDBM,
butyl methoxydibenzoylmethane; (VIII) OS,
octyl salicylate; (IX) HS, homosalate.

SRR - EA SRR ST TR - 1529
R 7 R ) A SR ([ — S =) F i P 58 9
BB R L A 5 N RER RAFHIRE TR
At HAE2077 # W BRI AT 3 A58 & - Foop B sk 7>
2-Phenylbenzimidazole-5-sulfonic acid FHfAFEE -
i —ERERAR - B ELEKE R L EY)
I A LR ZE HR AR T AT 7 R T S0 M
R LB R BB - AR E BRI EA L2
FEEEGHTENEE - BRI OS2 8
HPEECAL R RN E - Al AR ZE A
AT BT T ERE R & T i B O T Ry 2%
ANV A

SFEWI RE T BRI - BB RS DI E
mn b R TR - BUERER - KHERER

BP-3 DHHB
17 s sem 7t _asgoo
358.1
288.0
40.8 23.6
\ 65.5
] T
OD PABA oMC
N B Tl
226.7 \
\ 227.9 L |
os HS
38.5 38.5
305.8 f/\ 305.8
N _

= - 9 FEFLEEIFLE Rz UV BFE
(I) PBSA, 2-phenylbenzimidazole-5-sulfonic
acid; (Il) BP-3, benzophenone-3; (l1I)
DHHB, diethylamino hydroxybenzoyl hexyl
benzoate; (IV) Oct, octocrylene; (V) OD PABA,
2-ethylhexyl-p-dimethyl amino benzoate; (VI)
OMC, octyl methoxycinnamate; (V1) BMDBM,
butyl methoxydibenzoylmethane; (VIII) OS,
octyl salicylate; (IX) HS, homosalate.

AR AR R AR R (R —) - B
T (i AT S ATLUE i R P (B A B AR R A 1A
0.99605-1.00000.Z [ » 2775 P AT UE (i £ iy 32
TE IR B 0 B N L T R T A 5 2 Sl v SR el
Fr 2 T B I R B B IEELRYRE ST » B
1973 W . - L O P B 9 AT P 15 22 AR A [ o [ P9 T
2RISR IERIR -

IR BRI AT R H N R 2 H R 2R
Bt - DARHEBLOREDABBIELL o hT ik T2 E
BREEE - HEREREGEDEA - BB
TEIE H N B 22 H T P iS s R 2 AR (R =
ST H20.02-6.93 520.03-6.51% [ » BER AL
ARG BT R B OTEAIE R 73 2 3 i B RATHI ]
HE MR EREEE - B PR R {52 E fIfR
MEFIE NPT T2 SRR E I -
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Compounds Conc. (ng/mL) Regression equation R’
y =92811.64875 x — 58764.85475 0.99605
2-Phenylbenzimidazole-5-sulfonic acid 0.5,1,2,5,10,20 y=89102.51211 x — 51709.60792 0.99616
y =91470.00821 x — 57733.99878 0.99628
y =57938.50834 x — 1829.37664 1.00000
Benzophenone-3 04,0.5,1,2,5,10 y=58446.27465x —3617.18647 0.99998
y =57927.69959 x — 1437.20705 0.99999
y =120249.51244 x — 1977.00475 0.99999
Diethylamino hydroxybenzoyl hexyl benzoate 04,05,1,2,5,10 y=121040.55457 x — 4647.01838 0.99995
y =120815.29265 x — 881.88625 0.99999
y =47872.45199 x — 210.68108 1.00000
Octocrylene 0.5,1,2,5,10,20 y =47906.05078 x — 1725.37211 0.99998
y=47904.65264 x —218.68217 0.99999
=148193.85995 x — 1435.63814 0.99996
2-Ethylhexyl-p-dimethyl amino benzoate 04,05,1,2,5,10 =148237.23275 x — 3096.09539 0.99986
y =148555.52013 x + 1537.96816 0.99994
y =124363.60747 x — 844.21019 0.99989
Octyl methoxycinnamate 04,05,1,2,5,10  y=123731.02225 x — 6214.70186 0.99982
y =123340.02367 x — 5699.04466 0.99983
y=115591.43368 x —45705.64165  0.99924
Butyl methoxydibenzoylmethane 0.5,1,2,5,10,20 y=122918.97057 x — 41420.89563  0.99966
y=119869.92105 x —43012.31845  0.99948
y =25897.30887 x — 1126.87526 0.99998
Octyl salicylate 1,2,5,10, 20, 50 y =25623.65560 x —2397.20787 0.99999
y =25990.64251 x — 1699.40349 0.99999
y =25205.99287 x — 3749.13572 0.99998
Homosalate 1,2,5,10, 20,50 y =25230.40279 x — 5247.33124 0.99998
y =25403.82340 x — 4648.07466 0.99999

I — 25 S 0 IEG O T [ W8 R ) ASE HE A R
NG Lo TR B I Ak o AL KE AL - BT R E Al
R AEETERREREESRIN(RE)®R
3K152-Phenylbenzimidazole-5-sulfonic acid »
Benzophenone-3 * Diethylamino hydroxybenzoyl
hexyl benzoate » Octocrylene * 2-Ethylhexyl-p-
dimethyl amino benzoate » Octyl methoxycinna-
mate » Butyl methoxydibenzoylmethane  Octyl
salicylate ;- Homosalate:Z [AIU 2R 573 HI /1 2 82.42-
118.34 ~ 102.84-109.80 * 102.03-108.38 ~ 101.67-

115.35~ 101.07-106.43 ~ 103.85-114.43 ~ 96.66-
106.91 ~ 103.01-114.845101.22-114.19%.Z ff » 1
ORI B A3 s InEl R 2 AR E R R 2= HI S T iR
0.07-4.23%:2 [H - HH38 Lo BB 15 50 ML 9TE B IR A5 A
HEERIEEEA - 0SSR A TS
WA Z AR B RIFR B e -

(] AR TSI 7 3 TN I L R B AR HE L AN
& 5 S5 R A B 43 2 AR i A B R R R
% - EAEREAEE T &M - RSP
AR E B IRE(LOQ) K i (K A% HI & (LOD) -
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xR RE[RBEIGEE SR HARERABZERBES T
R.S.D. (%) R.S.D. (%)
Compounds (pcg(;ﬁlcl;) Intraday” Compounds (:;EICI;) Intraday’
1" day 2" day 3“day Interday’ 1" day 2" day 3“day Interday’
0.5 0.19 011 0.27 2.40 0.5 237 277 640 6.49
1 033 044 0.15 1.22 1 1.96 272 1.84 2.02
ber%z-iI:rlllféleg(;le— 2019 012 009 147 Buyl methoy- 2 034 033 089 129
Ssulfonicacid 5 023 015 006 187 dibenzoylmethane 5 194 047 142 095
10 0.02 0.10 0.06 1.04 10 0.69 035 151 0.56
20 0.06 0.06 0.06 0.13 20 0.64 0.68 148 0.15
0.4 479 120 247 6.51 1 2.09 3.04 486 3.43
0.5 1.08 0.78 1.04 2.76 2 1.26 250 247 0.93
Benzophenone-3 1 070 373 1.84 1.01 Octyl salicylate .72 1.09  1.86 0.32
2 046 007 041 0.50 10 045 058 034 0.24
5 0.16 059 031 0.12 20 0.18 033 020 0.11
10 023 128 0.21 0.04 50 012 027 0.18 0.03
0.4 693 562 1.89 2.83 1 152 6.68 5.8l 5.70
0.5 0.77 336 191 2.77 2 205 133 256 0.43
Diethylamino 1 .17 296 163 091 209 170 0.64 046
hydroxybenzoyl Homosalate
hexylbenzoate 2 134 057 031 085 10 044 056 031 05
5 0.19 023 0.29 0.19 20 0.67 012  0.13 0.24
10 0.02 011 0.14 0.07 50 0.14 032 0.19 0.04
Bl et oetion s times cach doyan  sucsiv
1 1.55 4.63  2.09 0.69 thre;—day
R
0 0:08 0:10 0:05 0:11 AT A R (£ M) %1 > Benzophenone-3 »
20 016 012 016 0.04 Diethylamino hydroxybenzoyl hexyl benzoate »
2-Ethylhexyl-p-dimethyl amino benzoate 5 Octyl
2: ézg 2(6)(2) 122 :(6)2 methoxycinnamate.Z LOQELLODZ3 5 /70.002 k&
2-Ethylhexyl-p- | 028 414 044 128 0.0007% - 2-Phenylbenzimidazole-5-sulfonic acid
dims;g:):tfgino 5 076 047 034 093 Octocrylene &z Butyl methoxydibenzoylmethane
5 014 021 010 031 ZLOQEALOD %} H1#50.0025520.0008% * Octyl
10 005 008 007 009 salicylate ;2 Homosalate Z LOQEZLOD 43 5 £0.005
04 180 120 062 559 $20.0015% ° LA AT ORI R 73 22 E I IR (EAE
05 om aer 13 e 4-10% 2 BT » ML 8 Bt S5t B 0 P 0
T R TR 17 4 4735 ORI WA BT 75 5 b B
cinnamate 2067 020 008 144 *ee
5 029 015 0.12 0.28 i D W i i L | - Bl Sl < S VA
10 002 011 021 0.09 ZHRE HHEEMESEZEME ik - JE

% RE [ I 4 o M 0 AT B BE A B H R B



264

RASEVIITE SR =

xR= - OFEMHRBEIE A R 2R INEIUT R
Compounds Spiked conc Recovery” (%) R.S.D.
(ng/mL)  Mean + S.D. (%)
0.5 118.34 = 1.34 1.14
2-Phenyl- 2 110.33 £ 0.76  0.69
benzimidazole-
5-sulfonic acid 5 91.19 = 1.70 1.86
20 82.42 = 0.57 0.69
0.4 109.80 = 2.80 2.55
1 106.57 = 1.18 1.11
Benzophenone-3
2 105.14 = 0.69 0.65
10 102.84 £ 0.21 0.21
0.4 104.88 = 3.33  3.18
Dicthylamino 1 108.38 = 0.27  0.25
hydroxybenzoyl
hexyl benzoate 2 106.16 = 0.26 0.24
10 102.03 = 0.11 0.11
0.5 115.35 == 4.38 3.80
2 106.55 £ 0.95 0.89
Octocrylene
103.17 = 0.40 0.39
20 101.67 = 0.19 0.19
0.4 101.07 £ 042 0.41
2-Ethylhexyl-p- 1 104.93 = 0.73  0.70
dimethyl amino
benzoate 2 106.43 = 0.38 0.36
10 103.08 = 0.08 0.07
0.4 11443 =2.12 1.85
Octyl methoxy- 1 106.17 = 0.52  0.49
cinnamate 2 106.32 + 0.47 0.44
10 103.85 £ 0.11 0.10
0.5 10691 = 0.32 0.30
Butyl methoxy- 2 103.45 = 0.65 0.63
dibenzoylmethane 5 96.66 + 4.09 423
20 101.49 = 0.87 0.86
1 114.84 == 3.81 3.31
. 5 106.41 £ 1.70 1.60
Octyl salicylate
10 105.10 £ 0.74 0.70
50 103.01 = 0.20 0.19
1 114.19 = 0.80 0.70
5 104.27 = 1.10 1.06
Homosalate
10 102.88 = 0.60 0.58
50 101.22 £ 0.43 043

* n=3, Repeat injection three times

RV - OFERIIEERME f 2 SR ARAERR K A= (X E 21
R

Limit of Limit of

Compounds quantity detection
(%) (%)
2-Phenylbenzimidazole-5-sulfonic acid 0.0025  0.0008
Benzophenone-3 0.002  0.0007
1t])D‘::if;tZl:)};ltaemino hydroxybenzoyl hexyl 0002 0.0007
Octocrylene 0.0025  0.0008
l2)éﬁtzlz)}éflltléexyl-p-dimethyl amino 0002 0.0007
Octyl methoxycinnamate 0.002  0.0007
Butyl methoxydibenzoylmethane 0.0025  0.0008
Octyl salicylate 0.005  0.0015
Homosalate 0.005  0.0015

Bigk— - OFBRIMEHIRL 7 Z AR E1RHE

Maximum
concentration (%)

Taiwan China USA

UV filters

2-Phenylbenzimidazole-5-sulfonic

acid 4 8 8
Benzophenone-3 6 10 6
Diethylamino hydroxybenzoyl hexyl

10 10 *
benzoate
Octocrylene 10 10 10
2-Ethylhexyl-p-dimethyl amino

8 8 8
benzoate
Octyl methoxycinnamate 10 10 75
Butyl methoxydibenzoylmethane 5 5 3
Octyl salicylate 5 5 5
Homosalate 10 10 15

" That have not been included in the current FDA Monograph

OFEFMERMI B 73 2-Phenylbenzimidazole-
S-sulfonic acid » Benzophenone-3 »
Diethylamino hydroxybenzoyl hexyl benzoate »
Octocrylene » 2-Ethylhexyl-p-dimethyl amino
benzoate » Octyl methoxycinnamate * Butyl

methoxydibenzoylmethane » Octyl salicylate &
Homosalate » 3l f&F Y GITT P Z 5 A L HE Al i
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Types Active ingredients

2-Phenylbenzimidazole-5-sulfonic acid

2-Ethylhexyl-p-dimethyl amino
benzoate
UVB filters .
Octyl methoxycinnamate
Octyl salicylate

Homosalate

Diethylamino hydroxybenzoyl hexyl
UVA filters ~ benzoate

Butyl methoxydibenzoylmethane

Benzophenone-3
UVB + UVA filters
Octocrylene

fks -
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Quantitative Analysis for Common Sunscreen Agents in
Cosmetics by HPLC

SHENG-YI YU, SHOU-CHIEH HUANG, YU-PEN CHEN,
LIH-CHING CHIUEH AND DANIEL YANG-CHIH SHIH

Division of Research and Analysis, FDA

ABSTRACT

A simplified quick and reliable high performance liquid chromatography (HPLC) method for the
quantitative analysis of common sunscreen agents (2-phenylbenzimidazole-5-sulfonic acid, benzophenone-3,
diethylamino hydroxybenzoyl hexyl benzoate, octocrylene, 2-ethylhexyl-p-dimethyl amino benzoate, octyl
methoxycinnamate, butyl methoxydibenzoylmethane, octyl salicylate and homosalate) in cosmetics was
developed in this study. Nine sunscreen standards and samples were extracted with methanol solution, followed
by HPLC analysis. The HPLC was performed on a LiChrospher” 100 C18 (4.0 mm x 250 mm) column using
methanol and 0.1% acetic acid (9 : 1, v/v) as the mobile phase at a flow rate of 0.8 mL/min and injection volume
was 20 pL. The run time was 20 min and the chromatography was monitored by absorbance at 310 and 350
nm. The linear coefficients of regression equation of nine sunscreen agents were 0.99605-1.00000. The relative
standard deviations of 9 sunscreen agents ranged between 0.02-6.93% (intraday) and 0.03-6.51% (interday).
Recovery analysis was performed by spiking standard compounds into blank samples. The recoveries of 9
sunscreen agents were 82.42-118.34% and the coefficients of variation were 0.07-4.23%. The quantity limits and
detection limits of 9 sunscreen agents were 0.002-0.005% and 0.0007-0.0015%, respectively. As a whole, this
method was well qualified for the quantitative analysis of 9 sunscreen agents in commercial cosmetics.

Key words: 2-phenylbenzimidazole-5-sulfonic acid, benzophenone-3, diethylamino hydroxybenzoyl
hexyl benzoate, octocrylene, 2-ethylhexyl-p-dimethyl amino benzoate, octyl methoxy-
cinnamate, butyl methoxydibenzoylmethane, octyl salicylate, homosalate, HPLC



