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F A S EE M E R 2 A7 Eftm & Salicylic acid
Zinc pyrithione * Climbazole * Piroctone olamine &
Ketoconazole & & k%

&

Ger

7 HTE OBREa MBMEW® aiE

R E BT bt

W B

AU RARF N 3 2 AR AR B AT RIE L — R 69 7 R AR R B - AT AL 4E 8% F Salicylic
acid » Zinc pyrithione + Climbazole * Piroctone olamine & 7| B 4 &t sk 2 & ¥ % Ketoconazole
B AE RIS R R AR AL A R o AR B LRI MR R EAE 0 A S RLRR iR AR B M
RAEFT M 0 B AT B A4 Agilent ZORBAX Eclipse Plus C18 (150mm X 4.6mm) * it 3%
L~ FERS150 mMARER — &,47 (pH 2.5)1F & 4% By 48 & AT 4% L i 3% » A — A5 BY ik 7] 46
BAARA] - HOR R K2 51 4230 ~ 300 &340 nm o B FE R AL AR 4L 2 AR 5 E] 4 5-100 1 g/
mL » &M e B 2 A T AR () 47300.9998-0.9999 % ] 1] B N & L B H3RER 2 A8 HHAZ 4R
£33 <2.60% ° Fhe LR REZARE DR QR 0 BHKEAN3290.4-112.4% > A HHAZAE
%3 < 1.3% ° RAKE TR LA 50.005% ° J& A ARHF 5 7 3E S22 J7 ik AR i E AL 5%
107F » & R FF AT A F NSNS PR R X B RE - B R 2o s

Ketoconazole °

RASEE - ME -~ MEKE -

il

Al
VESERE 2 1 AR TG T AT Bk ERE A - fHE

AP > MERFEHSENVEZ R - BAHEEE
By - MEFE R R R AYTE R - S it A B
NBEBAGRIINE - — s - @R BT E 4
B > AR R B, o AR,
TPE) , =3

TRELE A5 EEE R R e 5 AT - flan
"HEIRTERZER )~ TEIfE, o THEME, F - B
TR R % A SRR T - ERK A ZR BT D B
PIHR S8 ~ 4L~ REIE S - HEmE > FH
B DAL JRs R i 0 i W S ) i 38 R T 5 B Y

o,

= BE R AR

A PrER AR - BIENEERE
TEPEE - A0EKR ~ BEIRAN 2~ TEFESSR ~ BEJ 756
K BCEBR - HEERNEE R R R A S N U L
JBIIEE® -

UEY) - AR EE B — KRR - &
&5 U (Malassezia furfur)GE% 52258 Kz 74 &
R FRE &+ Sl 2R R g HR IR A R B L - F2 TP Rk
Fig R 1 Rz 1 < B G R S Y BE IR 37 - AR RGP
FEFEHY - fRERIE T AYTE Y R IERR - & H40-50%
HI R B 2 R - BE S B E S HT70-75%H9 L5
U - PRI RS R EE T EER0%LL L+ i
HIHI R s 2 B G AR RS S T 2 R
i » Ketoconazole * Zinc pyrithione * Climbazole
Piroctone olamine }¢ Salicylic acid/& & W INR EES
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&4 Salicylic acid{RBITEEEEZ A S " 1' b

WEdh & 6 B e B 22 A e prdkEcsy
PR & £50.2-2.0% © Zinc pyrithione Climbazole&
Piroctone olamineHl| /& A LHE &2 FLE Al » H
FREST IR ~ 0.5%(BEFHBILEIM e 85 - R
1%)520.5% ° Ketoconazole Al ;2% @24 AL 77
B SURCE B iR 2 bl 2R ERK
TAHREATESS M 1 A [E] R 85 100 T B TR R
SE—MEZSTTE - RS ESER DR E
HEBZERZ S AT RE - R
mZ AR - TR~ R E & A
PUREEST » W HE R BT MR LR S R DU R A
HEETS %
— M
Salicylic acid ( > 99.8%)Ketoconazole (>

99.8%) ¥ e FH AR HE i1 [l H SEEJUSP » Climbazole
(= 99.6%) %I e AR UE 4 [ 5 S5 B Fluka * Zinc
pyrithione ( > 99.0%)% iE F A E 5L 5 H AN TCLR.
Piroctone olamine i AT HE i % F £ B Aldrich
( > 99.0%) ° & Ak Hl ST TR IR 72 52

BB EKRERNDERAT - LB KB
FHE B R B af Fe i ZE R Al - Z G M8 B 22 & Sigam-
aldrich/ZA ] > FlERE H 32 Anaoua chemicals
supplyZA ] © JEE(0.45um, Nylon)i# H Titan °

]
ARE B SRR HET(2695¢, Waters,

USA)/JEE i #8 [ %1 {5 1] 28 (2998, Waters,
USA) «

= -ERAHE

()5 B e

JE e AL SR s Agilent ZORBAX Eclipse Plus
C18 > Ef®4.6mmx 15cm » 5 um ; ZEIEE
R NG ~ FEEEL0 mMBERR — & 5F (pH 2.5)
HEITR—BEE R » JiE 1.0 mL/min ;5 2

x—  BBEOTIRMG

[F [ (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
1000 mL - DAWFFZ IR EEpHIE Z£2.5 » AR M
& - HUETR -
EFHE VAR 2 BB
1.43 B Salicylic acid * Zinc pyrithione
Ketoconazole » Climbazole fzPiroctone
olamine¥f i FHIF#EL10.0 mg » FEHEREE
HER50 mLE ST - DLOREE R E
A R E R G EE TR -
2 e AR B R VS TR RO - R
R LG -
(et o Bl e
Tk RI1 g - FEWEREE - B0 mLA S
o DIZIBE WS L E A 10 mL - BN
FEE N EEN30 8 - LAtk - DR (0.45
pm);EE - PR AR -
(R dhi < B
53 BIHYSalicylic acid » Zinc pyrithione
Ketoconazole » Climbazole ;2 Piroctone olamine
REUE L RE VAW - DLOPERERS.0-100.0 pg/
mLZRANRAEE - A S S AR A 73 A
% - BUEMEVS IR P15 R 2 HTE - SR HIERYE
R R BRI R AR 2 R AR BR (R EL -
(IR
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1. F5% & (Precison)
T RRURYE L AR MR I 1 - R T E L B
AR YE LG R AT - LSBT » 3 Bl
SIS FIRE ZEESAT - IREI—HA
B AN AR = HEAE A SRR A A
M B—RESET=HE  SIEE%ER
72(S. D) FAHEMFER A (R.S.D.) °

2. MEREFT (Accuracy)
R = N N [R5 N A= N
fees i VR SRR T B R ol o < W B RE HR » [ B
7 (=) Bl B R 88 SRR - AR
AR TR BT - KRB B 5 e A
fg o

3. FefEAG HIER E (Limit of Detection)
3 9l R T R i AR HE VA R 0 DAL S
B BCS R —RINRE B IWIIIRA
SRR STEDTRE B 2 PEEEHE (1g)
o ERRIDEARE10 mL - e iR s
W EASEARE T AT B DA
IETEE 2 HER RS 1R ZRE - fEhikx
SRR -

4. (K E 2 R (Limit of Quantity)
53 Bl R TR Bl AR HE VA W 0 DL LG
B BoB R — RV NRE B IR
GAF RN A ETIRER R > 2 Sk (1)
o RN EA 10 mL 0 B iR R EE A
W AR T AT B DA
W TEFE 2 e R 10 © 1R 2 B B R E
HIREET -

FEREET AR
—  BIRAYERE

FLAERY S H » FHAZine pyrithione MK
B~ WEHAREZE - 285 - |05 EE—
TE AR - F — FEIEfE(Dimethyl sulfoxide)+
VAR ER® o I — F B (Dimethyl sulfoxide)
R - fERHE TSR HERE —EVIE
F o TLGEERE 2B ERIFEELS iRl & s
1 o

— - BEM

SR ZHiE/10 mMBEEE — & 8T (pH 2.5)
F{EREENHE » & ZME/10 mMIgEEE — 8T (pH 2.5)Lk
BRs25 : 750F - 1E2043 88 NG R EIZ EPiroctone
olamine YR I IE R - LB S540 © 605F » 2073
58 N HI| K B K etoconazole W i H 3R - T2
s=KetoconazoleHilSalicylic AcidZ I Il & & 1F
—i - T ZHE/10 mMBEEE — S8 (pH2.5) B
JEREREF - 2057 # NI A E B 2 E R g - ffE
Ketoconazole & Salicylic acid&l /7 BENTE S < 55
TEEZR B ZBHBER A - SR IEES -
It - fEVRENHA A — & LL BB ES - RHEyiED
FRHEIRRTE - W05 %HYFEE#%  Ketoconazole &2
ClimbazoleiZ & LFF T BN 52 » TERIT10%
HIER RSt » STEPIRBTE2057 58 N ERRET 2 /7B -

= AR R

AEBMEEWE A FERR R R(E—) @ &
TR GTER B 5728 3 A Y % 53 1] FsKetoconazole
S Climbazole 230 nm * Salicylic acid k¢ Piroctone
olamine: #4300 nm * Zinc pyrithioneH| 5340 nm -

PAARTG 43 A7 e T S IR P AR e o A ME R
2 SR B E Ry 5-100 pg/mL o fRMEEER 2 HIE
FREL(r7) 71 120.9997-0.9998 7 [ » 2 R iF#1EBE
% » 43 BBl 45 Salicylic acid » Zinc pyrithione
Climbazole * Piroctone olamineJZ Ketoconazolef~
FIREZFELER - REHRREEBST
HASRANER " - [ H A K2 H EE e < A e
Rz 53171 120.04-2.60%520.10-1.95%.2 [ » B
R RO AR AT 5 A b R R 2 B IR
BIF o R=HR AN TR R I e A TR R 22
EVRIESERE Z R - /1190.4-112.4% » FHEHEER
(R 72(R.S.D.) & & /1120.04-1.33% © JiEZ (K
HHFRR(LOD) K i (R E B iR (LOQ) » 735
0.0005%/20.005% ° E{KP A LHIRE - BRI ST
B BREEE -

R TG E AL T EE B LS Z
WM - B0 AR T ERERRE -
HE RS A 7 R B e IR R AT L&
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BEEYITR S YA
Zinc Py tvong - £212 Saheic Aoid - B80T Ketosonazcis - 10.22¢ Clmgaggle - 11217 Pircolere Olamine - 18835
20000 m 20000 CL 200,00 o 20000 nm 20000 rm
. XOW 400 000 | 40000 | M0m 400 W00 4000 | 3000 400®
216.5273.2 4_41?03.5 860202 10.23 11.22Fﬂ4-? 16 .63
220.0
335.2
. 301.8
235.3 e
e 274 .4
m-
1 A& 230 nm
015
010+
a 4
00s |
Lley
000 200 400 K00 Cam 1000 1200 ) B0 1800 2000
bAiries
oiel A E 300 nm
010}
2 |
008
000 |
000 200 400 &m 800 W00 1200 MD0 1600 Ho  2m
Mimtes
B45] 4 £ 340 nm
0.10|
2
005
000
oo 200 am 800 "o oo 200 1400 1600 00 2000
Binutes

E— » ARRNEEE20 ppm T ARIERAEHTE

BORARRE T . T E RS & Salicylic acid »
Zinc pyrithione * Climbazole * Piroctone olamine

S Ketoconazolefik 53 » HH 55 A hd H U B 7R 5

53+ AfER H Zine pyrithione * ¥7FE1%LAT » 20444
HiSalicylic acid * ¥J7E0.2%LA T - & GHEHT&

FRBARLE () -
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== - [ HEEEBB A

(e R 1) + IRUE R A= FEE IR ER 722(%)
- (ug/mL) GIElGD EHE" EIElGR FH 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 49+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
- REHE=X
G- REEER  HE =R
AW FREITL Z T REf B - HERE MREZ VLR ST » PIER A BT B bz

TR H [F]EE 53 A7 {6 fE 4 2 Salicylic acid ~ Zinc
pyrithione » Climbazole » Piroctone olamine 5 1]/

g ULk 35 B Ketoconazole 55 i H H1 08 7 |

flhs - LMEREMZEELE > RIEHEZ 2

BE o
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BMEYIRTESR S
<=~ [EFER =M~ HELAEBIRERERER
7 e U5 E =2
at bW ok W o BRI
R 2= T Salicylic acid 0.01%
(ng/mL) P39+ FFHEREE  (%)* 2 BN 15 Sl
5 1124001 0.16 3 L 1 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 0.26 5 L 45 Zinc_ pyr.ithio_ne 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 =3 i FetgH
5 106.7 £ 0.01 0.25 8  RIER i FtgH
Ketoconazole 10 96.3 = 0.01 0.05 9  RIER #E R
20 93.5+0.07 0.38 10 HE i i
5 98.9+0.01 0.15 " Rt HiFESalicylic acid © Zinc pyrithione » wE(etocpnaazole; Clim-
Climbazole 10 95.8 % 0.02 025 Eﬁa?gg.)ézzzz)ﬁ(z;e olamine ¥ e FE AT /5 2k i A A U
20 94.0 £ 0.05 0.28
5 108.5 + 0.03 0.64
Piroctone olamine 10 98.0 +0.04 0.42 BE L EE 2 93,1019 2E55509303353329%
20 103.6 £ 0.27 1.33 N
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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



