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A SRR E M EREF 2T Lt m ® Salicylic acid
Zinc pyrithione * Climbazole * Piroctone olamine &
Ketoconazole Ei & k%
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AU RARF N 3 2 AR AR B AT RIE S — ]~ BRAR 64 O R AR R B - AT AL 4E 8% F Salicylic
acid » Zinc pyrithione + Climbazole * Piroctone olamine & 7| B 4 &t sk 2 & ¥ % Ketoconazole
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R R ©

#& 2 Salicylic acidiRBITEEfEZE A S Tk
W B R ER A ) s - B
PR & £50.2-2.0% ° Zinc pyrithione * Climbazole 2
Piroctone olamineHl|J& A LHE &2 FLE Al » H
FREST IR ~ 0.5%(BEFHBILEI e 85 - R
#1%)520.5% ° Ketoconazole Rl ;2% B2 15 7
H o AR LR BTRE R 2 R - SR SR
TAHREATESS M 1 A [E] IR 85 100 T B TR
SE—MEZSTITE - RS ESER DR E
HEBZERZ S AT RE - R
B2 RN AIRIEST  ER R EE LS
PUREEST » W HE R BT MR LR S R DT

HEETS %
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Salicylic acid ( > 99.8%) K Ketoconazole (>
99.8%) ¥ et F A2 & i [ H £ B USP » Climbazole
(= 99.6%) %I e AR UE 4 8 5 S5 B Fluka * Zinc
pyrithione ( > 99.0%) % & FHAEUE % B H ATCLE
Piroctone olamine i AT HE i % F £ B Aldrich
(> 99.0%) » NEARfEie ISP 57 2 vEs2
BB EKRERNDERAT - LB KB
FHEAHTE thrb fe sl BE R AR - 250 B £ ESigam-
aldrich/A 7] » FHEEIE H £ Bl Anaoua chemicals
supplyZA ] © JE[E(0.45um, Nylon)i# H Titan °

e
RE B SBORMHEENT (2695¢, Waters,

USA)/SEEE i fE i 51 (20 85 (2998, Waters,
USA)

= BEBA

(S Pax N 3as
& AT AL U B% s Agilent ZORBAX Eclipse Plus
Cl8 4.6 mmx 15cm > 5 um ; FZEFH R
BRI ZHE ~ FEEEE 10 mMBEEE — E3T (pH 2.5)
HEFTR— PR R - WE f51.0 mL/min 5 £

&x—  BEDMTIRG

5 H](min) A(%) B(%) C(%)

0-5 10 15 75

5-7 10 40 50

7-9 10 40 50
9-10 10 50 40
10-12 10 50 40
12-13 10 55 35
13-17 10 55 35
17-20 10 15 75
20-25 10 15 75

I F5230 nm 2300 nm » 3 AE R 10 pL ©
(2)10 mMBRR — G 8 (pH 2.5)A R L #Y
TEHEER — & $11.36 g » MNEBEF /KIS AR BT
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& > HUETR -
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1.43 B Salicylic acid » Zinc pyrithione
Ketoconazole » Climbazole fzPiroctone
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(et i o B e
Htg el g - FEHEREE - B 10 mLA R
e DIZIBE WS L E A 10 mL - BN
FEE R EEN307 8 - LAl - DU (0.45
pm);EE - PO R -
(R)ERE dhi < B
53 B EdSalicylic acid » Zinc pyrithione
Ketoconazole » Climbazole ;2 Piroctone olamine
REUE M RE VAR - DLOPERTERS.0-100.0 pg/
mLZRANRAEE - 3 A S S AR A 73 A
% BURTEIS TP 5 I Z R - SR AR E
R R PR TR 2 R AR BR (R B -
(IR
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£ ~ NEFERREZE - 285~ &0 RE—
TERIERRYE » 1 I ETERE(Dimethyl sulfoxide)
VAR ERY o I — F B HHE(Dimethyl sulfoxide)
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olamine: #4300 nm * Zinc pyrithioneH| 5340 nm -

PAARTG 43 A7 e T 7 S IR P AR e oy AR e
2 SR B E Ry 5-100 pg/mL o fRMEEER 2 HIE
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Climbazole * Piroctone olamine 5z Ketoconazole
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x=— - AAMHEEQR O

(e R 17 + IRHE R A FEE IR ER 722(%)
- (ng/mL) CEELE HHR" [&] H i B e
5 5.1+£0.06 5.2+0.02 1.20 0.29
10 10.1 £0.08 10.1 £0.03 0.70 0.26
) o 20 19.6 £0.12 19.7£0.09 0.60 0.46
Zinc pyrithione
50 50.4+0.14 50.2+0.19 0.30 0.38
80 79.6 £ 0.06 79.5+£0.14 0.10 0.17
100 100.2 £0.23 100.3 £0.10 0.20 0.10
5 5.3+0.02 541=£0.07 0.32 1.34
10 10.1 £0.04 10.1 £0.09 0.40 0.84
o 20 19.5+0.03 19.4+0.16 0.15 0.82
Salicylic acid
50 50.2+0.07 50.3+0.11 0.14 0.21
80 79.8+0.17 79.3 +£0.49 0.21 0.62
100 100.2 £0.08 100.5 £0.39 0.07 0.39
5 5.0+0.01 5.1£0.10 0.09 1.90
10 10.1 £0.08 10.1 £0.04 0.75 0.37
20 19.7+0.01 19.5+0.25 0.06 1.27
Ketoconazole
50 50.6 =0.06 50.5£0.10 0.12 0.20
80 79.5+0.12 79.4+0.14 0.15 0.18
100 100.2 £0.07 100.3 £0.15 0.07 0.15
5 4.9+0.02 4.9+0.10 0.48 1.95
10 10.1+£0.06 10.0 £ 0.02 0.62 0.28
20 19.8£0.03 19.8£0.08 0.16 0.40
Climbazole
50 50.5+0.18 50.5+£0.24 0.23 0.47
80 79.7+0.18 79.5+0.23 0.23 0.329
100 100.0 £0.04 100.2 £0.23 0.04 0.23
5 5.5+0.14 5.5+£0.09 2.6 1.65
10 10.2+£0.07 10.1 £0.17 0.67 1.63
) ] 20 19.5+0.05 19.5+0.08 0.28 0.42
Piroctone olamine
50 50.0+0.38 50.5+0.14 0.75 0.27
80 79.4 +0.32 79.2 £0.18 0.40 0.23
100 100.6 +0.23 100.7 £0.15 0.23 0.15
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TR H [F]EF 53 A7 {6 fE 4 Salicylic acid » Zinc foks - DIMEREMMZ #EL S » RIEHEE 2@
pyrithione » Climbazole * Piroctone olamine & %18 S5
Y 43 E B 2 Ketoconazole 25 7178 BT 0E 7 5
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FR= EUEER FI « MEREERESRERER
N == S =
am  ml sy mE R mm g BRERHR
R 2= T Salicylic acid 0.01%
(ng/mL) P39+ FFHEREE  (%)* 2 BN 15 Sl
> 1242001016 3 L e Zinc pyrithione 0.90 %
Zinc pyrithione 10 90.4+0.01 0.12 4 L 1% Zinc pyrithione 0.87 %
20 92.5+0.05 026 5 L . Zinc pyrithione 0.91 %
5 98.1 £0.01 0.14 Salicylic acid 0.08%
Salicylic acid 10 98.3+£0.01 0.04 6  FER Fiis Zinc pyrithione 0.89 %
20 105.9 +0.01 0.07 7 GE i HH
5 106.7 +0.01 0.25 8 RIER 1% HbH
Ketoconazole 10 96.3%0.01 0.05 9 RiER i3 HbgH
20 93.5+0.07 0.38 10 HAE i HhgH
5 98.9+0.01 0.15 " RigHifESalicylic acid Zinc pyrithione ‘ wE(etoc?niaazole; Clim-
Climbazole 10 95.8 % 0.02 025 Eﬁa?élg.)i?;:)ﬁ(z;e olamine ¥ i3 FIEA I /5 i e (S
20 94.0 £ 0.05 0.28
5 108.5+0.03 0.64
Piroctone olamine 10 98.0 £0.04 0.42 B LFELUE 2 93.10. 196 F 225 5509303353325%
20 103.6 +0.27 1.33 AN
*n=3 5. Chao, L. 2001. Simultaneous determination of
four anti-dandruff agents including octopirox in
BEst shampoo products by reversed-phase liquid chro-

matography. Int. J. Cosmet. Sci. 23: 183-188.
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Simultaneous Determination of Salicylic acid, Zinc
pyrithione, Ketoconazole, Climbazole and Piroctone
olamine in Cosmetics by HPLC

TE-TSUN PAN, SHOU-CHIEH HUANG, YU-PEN CHEN, LIH-CHING CHIUEH
AND DANIEL YANG-CHIH SHIH

Division of Research and Analysis, FDA

ABSTRACT

A high performance liquid chromatographic method was developed for simultaneous determination of
salicylic acid, zinc pyrithione, ketoconazole, climbazole and piroctone olamine in cosmetics, using a Lichrospher
Agilent ZORBAX Eclipse Plus C18 (I.D 15 cm x 4.6 mm, 5 um) column. In order to survey the quality of
marketed cosmetics, 10 samples were randomly collected by local health personnel in Taiwan area during the
year of 2011. A mixture of 50 mM KH,PO,, methanol and acetonitrile was used as mobile phase by gradient
elution. Flow rate was 1.0 mL/min and the chromatography was monitored by the absorbance at 230, 300 and
340 nm. The correlation coefficients, 1°, of regression equations of the five calibration curves were 0.9998-0.9999.
The relative standard deviations (RSD) of the five estrogen ingredients for intraday and interday analysis were
less than 2.60%. The average recoveries of these three ingredients spiked in sample ranged from 90.4 to 112.4%.
The RSD’s of average recoveries were less than 1.3%. The limits of quantitation in cosmetics were 0.005% for

salicylic acid, zinc pyrithione, ketoconazole, climbazole and piroctone olamine.

Key words: zinc pyrithione, antibacteria, salicylic acid, HPLC



