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Optimization of the chromatographic conditions for detecting
related substances in clotrimazole

CHEN Zhong-lan, WU Xian—fu, WANG Jin", XIAO Xin—yue’

( National Institutes for Food and Drug Control, Beijing 100050, China )

Abstract Objective: To optimize and improve the chromatographic conditions for detecting clotrimazole’s
related substances. Methods: To compare the detection methods of clotrimazole in Chinese Pharmacopoeia ( ChP ),
United States Pharmacopoeia ( USP ), British Pharmacopoeia ( BP ), European Pharmacopoeia ( EP ) and Japanese
Pharmacopoeia ( JP ). Reposil-pur Basic C;5( 250 mm x 4.6 mm, 5 pm ) chromatographic column was used for
comparison of pharmacopoeia in different countries. The final chromatographic conditions were as follows: the
chromatographic column was Reposil-pur Basic C5 ( 250 mm x 4.6 mm, 5 um ); the mobile phase A was phosphate
buffer solution and the mobile phase B was acetonitrile with gradient elution at the flow rate of 1.0 mL * min™'; the
detection wavelength was set at 210 nm; the column temperature was 25 °C and the injection volume was 10 pL.
Results: The related substance imidazole and the solvent peak could be separated effectively. Conclusion: This
established method improves the accuracy of examination of clotrimazole related substances.
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Tab.1 Results of Pharmacopoeia comparison
i i L el i il
. ( chromatographic (flow rate )/ ( wavelength )/ .
( Pharmacopoeia ) | ) (L. - min") (' mobile phase ) ('solvent )
column mL * min nm

ChP 2015" Cus / 215 B2 — A8 - HEE(3:7) (potassium dihydrogen 70% W
phosphate-methanol ) (3:7) (70% methanol )

EP 8.0 Co 1.0 I S CNIRE TR TN ] ) i
(‘potassium dihydrogen phosphate, tetrabutylammonium (‘acetonitrile )
hydrogensulfate sulfate—acetonitrile ) ( gradient elution )

BP2018' " Cs 1.0 210 W R — B0 TR R B - L OB ) Nk
(‘potassium dihydrogen phosphate, tetrabutylammonium (acetonitrile )
hydrogensulfate sulfate—acetonitrile ) ( gradient elution )

"Usp 41" Cis L5 254 WA 0 - 2R (1:3) I

AR T potassium phosphate dibasic—acetonitrile (1:3) ( methanol )

( clotrimazole impurity T)

JP17.0""" TLC

7 (note ): USP 41 BRISAS I 732 K TLC t The detection method of imidazole was TLC"®! )
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1. Wk (imidazole ) 2. 5eFEME ( clotrimazole ) 3. SeBEEMEZ4J5 1( clotrimazole impurity 1)
A. 25 W (blank solution ) B. ZREEiE ATV ( system suitability solution )
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Fig. 1 HPLC chromatograms of related substances
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SCHG % PR, WKIBRTE ChP 2015 (3% 518 T 5 %57
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41 WRIRAS I 79 o0 TLC ¥, A8 I 52 455 P IR, v 2
ZeJ5t 1 A 5k HPLC 2%, Al < 0 254 nm; JP
17.0 ffi FH TLC J7 &Kz, R fRE AR, Jo ik e i i &
ASON LA 25 AT R (i R A S T Y
oI R 5 A AR
1 {UEEFRE

Waters UPLC {55 R V& A 235 {3 ( Waters 22 ] ),
BoA SR M I A S R0 A BE AR L A ShalEFE RS s METER
TOLEDO MX5 A Ji 43 Z — L F 40 #1 K5 % Pl
(Milli-Q ) 4K

X R TE A (45 100037-201407 ) R (it
5 100045-201304 ), ¢ 2 e 2% BT 1( 4t 5 100019-
201304 ), H & 5 25 K E AT BE 5 O (i 4l
Fisher A w) ) ; W2 — S #P I T ELGmRR = 4% (70
afi, [ 25 A A R ) 5 oK CRBAEK ) ;5 v d
(THH 415 20140207 ),
2 FHiETER
21 AiES&E A% 4 Reposil-pur Basic Cg (250
mm X 4.6 mm, 5 um ) ; VLA A 1.0 g BEfR — A A
0.5 g VO T HARR A EAM/K 2 1 000 mL, i 841 B
KON FREEVEME (3£ 2) 5 A% : 210 nm; i :
1.0 mL - min™"; #Eif : 25 °C 5 EFEAARL: 10 pL.
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Tab.2 Gradient elution procedure
i H] WA A T B
(time ) /min ( mobile phase A ) /% (' mobile phase B ) /%
0 75 25
3 75 25
25 20 80
30 75 25
40 75 25
22 RGUEMEIAE R IRBOC R M 1.982 mg,

TAEMAZR T T 2.133 mg FIPKIK 2.162 mg, & 10 mL
R IO R B R 20 550 VBN R G0
PRSI, FERE 10 nL I 5E . DL 2,

23 QUG ST R, FERE 2
IR RE F8.50, B 1 mL 77 S0 0.2 me 9
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1. BEME (imidazole ) 2. 55251 ( clotimazole ) 3. FE 25225 T ( clotrimazole
impurity 1 )

A. %5 1% W (blank solution )  B. & 4t 36 F M ¥ ¥ ( system suitability
solution ) C. FEAFMAEE S ( clotrimazole sample )
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Fig. 2 HPLC chromatograms of related substances determinated by
the optimized method

24 KR RRAVE SRR B E e RS R
FRAE 4.712 mg, B 25 mL I, 0 05 il 76 B
ESE ) A 2 I e £ 9 =i I TR ey L - A
DIMEMELE 3« 1 AF T BR, 455 0 0.019 ng; LI{F M
100 1 s TR, 455854 0.064 ng.

2.5 REEEEIAE T RO BT RSB RRE 4.712
mg, B 25 mL FH P, N2 G R R R R 20, 3%
A, F 217 WUT A% A5 SRR RE 6 IR, 1l sk
&, I T ALY RSD (n=6 ) K 0.12%, i 1 1% 712
K% B AT
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3 iFig
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Tab.3 Repetitive result

. - i RE MR A I .
Y’ Jpigsie ) . U RTp A . SeaEMEA T |
( clotrimazole ( clotrimazole ) . (imidazole ) . X .
(No.) (mass ) /mg (imidazole area ) ( clotrimazole impurity 1 )
area ) A/W A/W
1 4.775 12558 378 2630 026.8 1 609 336.963 4 FHeAH (not detected )
2 6.080 15 647 333 2573 574.5 2019 332.072 4 A (not detected )
3 5.628 14 715 268 2614 653.2 1953 347.014 9 A (not detected )
4 5.992 15 776 264 2632 887.9 2051 342.289 7 KAt (not detected )
5 3.810 10 142 424 2662 053.5 1271 333.5958 A (not detected )
6 4511 11963510 2652 074.9 1556 344.934 6 KA (not detected )
RSD/% 1.2 1.8

3.2 AR A E MR, SR EP 1Y
TSR, B E B C A, 18] B B 3 J LR AS [A]
R Cg TR, 2 BRIK IR 0 5 750 06 b 2%
EIE I RE B

33 PRKAYSERE SO IR Y 2 A e Kt
K43 514 209.1 nm #1220 nm' ), WG X T 210
H1 215 nm K AL B AGIN 25 5, & B 210 nm R B
1, FEET L BCR A 210 nm A TG
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