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Determination of related substances in Clozapine Tablets

QU Qin, SHI Zhongqi
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Abstract: Objective To establish an RP-HPLC method for determination of related substances in Clozapine Tablets. Methods
Hypersil BDS Cis column (200 mm x 4.6 mm, 5 um) was adopted. Mobile phase was 1 mol/L acetic acid solution - [methanol -
acetonitrile (1 - 1)] with gradient elution. Detection wavelength was set at 257 nm, the flow rate was set at 1.2 mL/min, the column
temperature was 25 ‘C, and the injection volume was 20 pL. Results Clozapine, clozapine N-oxide, impurity A, impurity B, impurity
C, and impurity D had good linear relationships within the concentration ranges of 0.075 — 15.000, 0.076 — 15.200, 0.076 — 15.200,
0.076 — 15.200, 0.076 — 15.200, and 0.122 — 24.400 pg/mL, respectively. And their average recovery rates were 95.42%, 95.72%,
95.44%, 96.56%, 103.48%, and 104.37%, with RSD values of 0.78%, 0.92%, 0.57%, 0.65%, 1.03%, and 1.77%. Conclusions An
RP-HPLC method for the detection of related substances in Clozapine Tablets is established, which is simple, accurate, and highly
specific, and is suitable for quality control of Clozapine Tablets.
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WEN 1.2 mL/min; #E#EN 25 Cs #EREARFCH 20
pLo
2.2 RRECH
22,1 IRV AR BCEECER RS 19
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1- &) C, 2-FAF, 3-4UR D, 4-5AF N-EMW, 5-9 A, 6-%7 B.
1-impurity C, 2-clozapine, 3-impurity D, 4-clozapine N-oxide, 5-impurity A, 6-impurity B.

1 Z=EEA (A, REERAMRERR (B) MERATH GitS 20210105) #HiX&EAR (C) # HPLC &iLE
Fig. 1 HPLC chromatograms of blank solvent (A), system suitability test solution (B), and Clozapine Tablets (batch
20210105, C)
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Table 1 Results of related substances in Clozapine Tablets in destructive test

b AL Y TR /TR 3 i G AEEN- HAhig K4 FEFRE g

[u]

" A A% BI%  Cl% D% A% V1% 23 80% 51%
PR ARFE 5 0.00 0.03 0.03 0.00 0.01 0.06 99.00 100.00
TR B A A i 11 0.92 0.03 2.35 2.73 0.02 0.14 99.00 89.35
TRl PR o 8 0.03 0.03 0.04 0.00 0.02 0.08 99.00 99.52
T W B A 5 0.00 0.03 0.04 0.00 0.01 0.06 99.00 99.78
A SEMRRE 8 1.31 0.03 0.04 0.00 4.10 0.05 99.00 96.21

Z, FEARERED 9.1 min MR, 450
C. D+ A; BEESIRAEG 2 LRI N, E20N
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BEXIRF G E o
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FEERIA R L4 A By C. D FISAET
N-SA 5 I o, T 80% P il B 75 S LT
0.075. 0.375. 0.750. 1.500. 3.750. 7.500. 15.000

FRET NEAAR AL By C0.0764
0.380. 0.760. 1.520. 3.800. 7.600. 15.200 pg/mL,
4% D0.122. 0.610. 1.220. 3.050- 6.100+ 12.200-
24.400 ug/mL I R YIRS AR, 43 ARG % EL
P 20 pL VEN IR, il kR, LA
1) )5 S B AR AR, WA AR, SR e/
TRIEX S AT RV A AT, AR 2R,
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Table 2 Linear equations and correction factors for clozapine and its impurities
[%ix [E] )75 742 r? AAEIE R/ (g mL) KIER ¥

AT Y=57412 X—1318.6 0.9993 0.075~15.000
A Y=61479 X—1818.1 1.0000 0.076~15.200 1.0
)i B Y=60542 X—2846.3 1.0000 0.076~15.200 1.0
FJi C Y=54113 X—1847.5 0.9990 0.076~15.200 1.0
i D Y=21073 X—973.5 0.9995 0.122~24.400 2.7
AT N-FAe Y=50807 X—1131.2 0.999 1 0.076~15.200 11
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I TAER, FH 80% H BE IR M BE, HEFEIE,
DL S/N=10 it 5 &R, LL SIN=3 iT5 kR,
GERFEN . AP AL AR B A C. &AET N-
FALIIIRE IR 235 22.5. 22.8. 22.8. 22.8., 22.8
ng/mL, 4 THERSER (S 20210105) 1
0.003%7K~F-; Z%J5t D Hfarill Ry 36.6 ng/mL, #H4
TR ERN 0.005%KF. AE . EEAF N-
FAb. R AL 240 B 280 C RIEEBR 5N
0.075. 0.076. 0.076. 0.076. 0.076 pg/mL, 14T
ARSI 0.01%7KF; %51 D AR 4 0.122
pg/mL, A TSI 0.016%7K -
2.7 ERREIRR

FE % mIAECE NS AR AL D % 7.5
mg LA ZR)F C11.2mg, & 25mL &I, FHHE
AR RBERZIRE, WS, NESRE (1D B
Zi B 7.5 mg, & 100 mL &+, HHERREE
ZIEE, P51, MBS (2). UMW (1) 5.0 mL.
&M (2) 20 mL, & 100 mL &, FHEE -
K (812 MBZRAE, #5), MR .
B9 (& BT R AR (kS 20210105, BT 50 mL
B, A E RIS 4.04 5.04 6.0 mL,
534, AL 20 uL #ERE, e TR, THE
W GREET. AEF N-EW. T AL R
JiE By ZRJi C AR5 D P34 B 53 008 95.42%
95.72%- 95.44%- 96.56%- 103.48%- 104.37%, RSD
53974 0.78% 0.92%-+ 0.57%- 0.65%- 1.03%-
1.77%.
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T G B A A i g, MRS A SXd% s briZ DA
AR, 24 A 5T 0.2%, 20 B A5
0.2%, Z%Jii C ARt 0.3%, Z%J5 D LIRS IE R 1
2.7 AL 0.2%, [ET N-EAYFe IR IER T 1.1
AR 0.2%, HALPAITARIT 0.2%, &40
ST 0.6%. EiEIH/NT 0.01%[1 16 28 AN
Tho W 2 5 WK 3.
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Table 3 Results of related substances in Clozapine Tablets (n = 2)

= AR A% H& i BI% R CI% 22 DI%  EECEN-EI% BREBARIY%  RZ4%
T19039 A H 0.03 0.09 Z N A 0.02 0.05 0.19
200708 A H 0.02 0.04 KA 0.03 0.05 0.18
20210105 AR H 0.01 0.03 FA H 0.01 0.02 0.11
3 e (28 ) Fn (e 258y ik T RET A I

20 tHd 70 W1, SECE A ERRM BT, BN
A BREE — PR IR N T I IR B AR S B GRS i 24
HAT, EARRIRTT MG PRS2 280 RO S L)
PURE AR 24, FEP g N\ tH 5 T AR A U AR 25 b o
TEH. (PEZGL) 2020 FRROL CBRINZGHL) TR
(SEEZH) BN T SECE R 1 i E A,

b (28 2020 4ERCRFH HPLC 55 B3 i 125
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BHER TR R, LIt T (S EZ ). (K
NG RRE T, LB R R
TRTIN 7325, HEAT A OG5 1 298I
3.1 MK HTFE

A AP KA i & &, R,
£ 200~400 nm AT R KR, 25 RAAT
R IR FAE 257 nm KA B B IR, 1 e
R KN 257 nm.
3.2 ERIAMESCIS

SPRECE TR Tl . il SRR,
FRMEE. RSB EAFERRE NG, JtH
AR R B 1 NIRRT, R4
Bk F] 4.01%. SEIGHEESL TR - BB Ok e
ZARAAR LR, KA HEB %S T8 ESI, LAH
B - I - 1% VKBS BRI WO T AN AR &R, SR 1)
STETWER 3270, KRR ST ETIERN
343.1, WFEMZE 16, HEMIZARF TR N E T N-
A G4 : 8- -4-F 35 H-— 2K I [be][1,4] =&
MR, SHEECEI R ERE ™. BEEF VR
A 08 Bt R U e B SR AG T AR A S e
E S T 2R, SnE R E AT N-E
W PP A0 A R /N T4 B, BRI 4 i R A
(1) N B . 2 RERNE AT A e I B A ]
e B AR E A N, BT N SN
FIFET R R A T %2
33 BEZHEDLER. REX LS

CRRPNZG Y A (SEE 25800 IR T /ECE R
BL2G, AR B B Tl e N5, SR A IneL OE
PR 14 2 2 5 R 2t 4 AN ELA AR R B 2= 5 A
B. C. D @47, Hr (ERINZT8L) o8 5 1)
IR R T FBRBE 50l 2400 A RRIER 7 1.0, R
B 0.1%), i B (IEFET 1.0, FREE 0.2%), #
i C (BEIERT 1.0, FRE 0.3%), 245 D (RRIEH
T 2.7, BREE 0.2%), HAhEI (PR 0.1%), &2

(PR 0.6%); (S [EH 24 L) 24 i ACIZ IE R F- 0.83,
FRIE 0.1%), 245 D (BZIEKF 2.86, BRE 0.2%),
HAh i (g8 —8, (EEZH) PEA
PR S AR R R IE R F AR EE 2 24 A (%
1ERT 0.83, BRE 0.2%), 44 C RRIERT 1.0,
PREE 0.3%), #45 D (BIEA T 2.78, BREE 0.2%),
HEE N-E Y RIEFET 1.15, RE 0.2%), H
fli AR CBREE 0.2%), &2k (FREE 2.0%). Ak T
WX EET N-EAEEE], EARX KR B 3T
T, % (BRMZGH) 1 (EEZG ), SEE5EN
AECP R AE = T2 DR ARG 45 8, 2k
VTR R e N B N-AiY) ORIERT
1.1, FREE 0.2%), 22T ACKRIEH T 1.0, R 0.2%),
Z5 B (FZIEFAF 1.0, FREE 0.2%), 45 C (RRIE
B 1.0, PREE0.3%), 4%t D RIEFF 2.7, R
B 0.2%), HAt B2 (BRI 0.2%), S 42 (PR 0.6%) .
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