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Concentration Determination of Clozapine and Quetiapine in Human Serum by HPLC
LIANG Jun, CAO Yin, XIA Qing-rong, LIU Kai (Dept. of Pharmacy, Hefei Fourth People’ s Hospital, Hefei
230022, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of clozapine and quetiapine concentration in hu-
man serum. METHODS: After alkalizing by 0.01 mol/L NaOH, human serum samples were extracted by n-pentane and analyzed
by HPLC. The determination was performed on SB-C;s column with mobile phase consisted of methanol-water-tetramethylethylenedi-
amine-acetic acid (620:380:4.4:3.52) at the flow rate of 0.8 ml/min. The column temperature was 40 °C and UV detection wave-
length was set at 254 nm. Injection volume was 20 pl, and 2-amino-5-chloro-2" -fluoro benzophenone was used as internal standard.
RESULTS: The linear range were 10-1 200 pg/L for clozapine (#=0.998 5) and 10-700 ug/L for quetiapine (#=0.996 3), respec-
tively, the quantitative lower limit were both 10 pg/L. The extraction recoveries of clozapine and quetiapine at high, middle and
low concentrations were greater than 70% . The intra-day and inter-day RSD were less than 15% (n=5). CONCLUSIONS: The
method is sensitive, simple, rapid and accurate, and can be used for the determination of clozapine and quetiapine concentration in
human serum.

KEYWORDS  Quetiapine; Clozapine; 2-amino-5-chloro-2" -fluorine benzophenone; HPLC; Serum; Blood concentration
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AAF-(Clozapine ) /& —FpAE L MBS #IE 25 , Xk #iig BH
PERBAEREAR A RAF TR, 305 R HE RO 2R S0, (H 2
S| R A = A A T o A W T R AN RS
FRAB X A [R5 R AR P M 2k B A D) e R Y,
s B - — B R E ML RS Mo 2, FLZs i =0 AT AR
T, JB A R RS M 2y, EEER T 5- B (HT).. D,
D K DR PR o S 73, DG B VB IE | R R
BRBEE T, JCHEPR I 22 SR Ay 40 Dok 2 R B2, 7E I PR
EARRZ N . EET, R 22 AR S A A R B
FRIRTTXMETAE RS Al 0> 2URE BB 3 . BF9X R B, A 2 BB 3 AR
[vi)— 510 42 245 400 1, 22 e AR 2 S e K, IR IREAS R s 5 3
S5 AR R sl AN 2 A A ARSI, Rl R
AR B S B A P 24, 5 B0k 182 Ak P 24 4 e
ATWEI . R, ARG ST T (RSN N LI R S T A
WP A R A (3 (HPLC ) vk, LG JL I PR K

1 #
1.1 88

1260 % HPLC 1%, fU3E G1315B #4245 [ 21 45 A1 6 ) 2%
(DAD) .G1313A HshilFE#R (G1311 H Al #F .G1316A 7]
R TP IR A A Agilent f0 38 Ak 2 TR 5 (32 [E Agilent AR ) 5
XW-80A U HER A # (LI VEALER) ) s R 4B KOF
(b3 BUBE B A PR ) ) s KLOAA B0 53l B0 L GHI R L3k
BleFA R A ] B 0242 14 cm) ; DZF-6050 B EL2s 4246 ( F
T TERE A R A
1.2 #HE5iKH

ST X RS Crpr [ 24 5 A o S A TR SR B, it
100323-200201, it : >99% ) 5 M- Xt HE A (H0 1 24 i A= )
Tl RS SE WFFE R, S 100815-200501, & & : >99% ) s N FR
2-2 F-5-F-2" -5 K H il (Adamas Reagent Co.,Ltd., L5 :
P04136, &%t : >98% ) ; 1E b (Sigma 24 A, it : 13060317, 1%
1 >99% ) s HEEh Gkl K AR, Horialinh s dréti
1.3 #EMH

MAESR A FA RSN RSB R . AR R
S MG, JCIF B S Re 4, R M sk kRS fG T
W H 15 R 2 R UL
2 HEEER
2.1 @it&s

A 3ERE - SB-Cs (150 mm x4.6 mm, 5 pum) ; Ji A « F -
K- DY F 2, Jie- DK TR (620 : 380 : 4.4 : 3.52) 5 i3 : 0.8 ml/
min; A 40 °C5 ELAMET K - 254 nm; PEFE - 20 pl,

22 REHHE

2.2.1 S ET I VL < VR PR IBL S ST %o IR R A P o) R
% 10.0 mg, 43 # F 10 ml S P, R FES e of e 5 2 21
BB VKFE 4 CORAE. I FH B P R s o B 0T T VR B 1 S T
ST o) BE VA T

2.2.2 ARV : WERRFRIUA AR 20.0 mg, BT 100 ml &),

TEZD 20144555 25 45 38 1]

FHHBEREFE R I E B 220 B VKAR 4 CORA7 . It TR A
BRI 5 mg/L A IRAE N N BRI TR
2.3 IMiEHFmALE

B R IR 5.0 (3 000 r/min)5 min, B JZ L3 1.0 ml &
T 15 mIEIE B0 RS0 5 mg/L AR 20 ul, SR 5
JA 0.01 mol/L & & Ak 4h (NaOH) 100 pl i1k , 76 8 B 1R A
PRTHCRD , BN 5 mlIE ekt J5 F IR IEIR & 5 L %% | min.
#HE 5 min J5BUFIFIRZ 3 ml, A B ZS TAREAE Tl T B
WL MA TSI 100 pl B IR 5 BRI gk , R A
EOHLEP 0 (2 000 t/min)6 min f5H 20 pl HEEESMHT
24 HEFER
241 FEM AEVTWAGEAAT WSS (U AR T
5 M T ) R+ 1 I B A R IR ST S M T 24 )R
A FE G OISR UL 1. A i 54, S0 T &
AR T I BB S 58 42 40 B9, I AT B B A 24 0 T . &5
e RNy K = R P N 2 R A E RS
AN a] 4390 5.648 ,6.874 F119.997 min,

) :
6
6
28| 2
g 3 g 3
E 5 3
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0 2 4 6 8 10
¢, min
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t,min

C
1 SUEHEBIEE
A 7S A 5 B 23 L+ ECTRT B A+ G XS BR A+ A 5 C. TR
M SR S VR IS L AR+ AR s 1 SURCK 5 2. MR 3. 2-%
FE-5-5-2" - RN R
Fig1 HPLC chromatograms

A. blank serum; B. blank serum+clozapine control+quetiapine control +
internal standard; C. serum sample after administration of clozapine and
quetiapine +internal standard; 1. clozapine; 2. quetiapine; 3. 2-amino-5-
chloro-2' - fluorine benzophenone

242 LM BOE T ER 7E 15 ml B ZEHETE 2045 23
A R PRFR AR 1) 9 1) S22 R - Bt P08,
25 LML 2 1.0 ml, {5 37 SRSV S i BE 20 3 AH 25 1 0,20
50.100,200.,400,600.800.1 0001 200 pg/L , W hi V- 5 - e i
A4 F 0,10,50,100,200,300,400,500,600,700 pg/L, 5%
JEXETIA 5 mg/L NARIE 20 ul, FHE 237U AL BES , 28
HPLC /3. IR MERR -5 S R HOIETRIAR () , 20 1) S5 X
R (o) BEATZRPE I, A5 M- S M2 TRy -y =
13.724x+0.023(+=0.998 2) .y=43.758x+2.35(r=0.999 3) ., &}
TEGRRCT- W T 1M 24 ¥k B 43 314 10~1 200, 10~700 pg/L e
PR DG 2R R o LT PP S SR i~ PR ARG i R
AAF] 10 pg/L(f5ME > 10) .
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2.4.3  $RIUREER : 78 15 ml HIEHEIE B0 A BIIACKF
AR R Tl e o ) e ST s o T o B Y VA, T 23 1 I
£ 1.0 ml, il S ECT BTt B2 A G A L (50,4001 000 pg/
L) MR R BE WA 1 (50,300,600 pg/L) A3 BE A4 il
WA AR SFAT RS . #2247 b s, &
HPLC 20 #r, #EFE A2, 1 55 My A P S R0 s i - (o3
VTR Ao RIS, 575 20 AN [ AR, AR R 32 A S T
RIS 53X B VAL, UL sl AR R B SR I i I
5 (50,400 ,1000 pg/L) | Mg T JoT 2 v A fIG  H L (50,
300,600 pg/L) 3 AU BEEAE b, BB PATA 4y, EFE 50T,
s ORI T A A0 A KR (% ) =4 F- ¥ {H/AF- 1
{E %100 9% J43 BT ST et - [l i e, AR G 0FAIR A
fR 3 b E A B B[l i R hy (87.86 + 4.85)% | (89.61 +
3.01) % .(86.58 = 4.14) % , Mt A L L 3 ik i (g 42 Jc ]
i 27 (88.86 +3.65) % . (84.61 +2.81)% . (87.51 +3.16) %
A MTEFEASEIR I >T0%
2.4.4  WEDREE SRR L - 0 3R O R O ) S RO B TR
50,4001 000 pg/L 5% 24 INLIE R Al , WS BRSBTS e 2 oy 50
300,600 pg/L 1) & 25 MIE R, R0, [FIRTHE 1 RNER
SYRANL NS b IR IIE M5 i, B H N L H PR % 1
LA R A L . 25 SRR IR A A
FERL BTSSR (L 1),
F1 EHESHBEERXRER(Xts,n=5)
Tab 1 Results of accuracy and precision tests(x*s,n=5)
AR, —— EW%&‘E(nzS) _ El‘ﬂ%%‘fﬁ(nzs)
W e Dﬂﬁ RSD, % MBI, % Dﬂﬁ RSD, % MR, %
FHF 50 48.89 8.23 97.79 47.12 14.18 94.24
400 390.22 4.79 97.55 384.12 798 96.05
1000 941.44 4.55 94.14 959.23 8.08 95.92
BT 50 4538 7.06 90.76 49.11 13.40 98.22

300 275.76 7.88 91.92 290.79 9.11 9693
600 552.58 328 92.10 587.41 947 9790

245 FREMEAE 2437 WUT Jy kAl @A BT EE R 50,
400.1 000 pg/L, MG F- T fE ¥ 2 50,300,600 png/L (15 2}
MIERE Ay, BELHMRBE VAT S AEAS, 435 B 42 3 & 10 h 4 °C
VKATCE 6 h A IIHCE (—20 CUKF) ZRA7-2 A S B Rl 3 IRk
PR AE 23 IR T 38 Ay BTl o o 45 SRR IR AA AL B i 24
YIRS ,RSD I <15% .,
2.4.6  JFELFSH]  H2.4.37 T Jy ik 4y BB i SURCT R
J& 450,400, 1 000 pg/L , Wi V-5 £ ¥ Ji ok 50,300,600 pg/L
1 60 4% 24 LI AR b (—3X 1040) B —20 CHA7# T, LD
JRPERE b o BRI A A P ) A A0 S AR A i, SR AR X [l
RS TE 85% ~115% P, B AT DA A AGH I 1F 5, 45 D) 20 Aoy
PR R DL AR IR A
25 IR Rz A

5 PRE M A Be R T IR RO RV R A, 2 J8 5 B
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ke 245 i SR AL AGHI FE A 25k LR 2 SR ML 25 Wk JE S5 f
LR 200~600 pg/L, WA~ 1L 245 ¥ B 2 2% {38 il O 130~
450 pg/L,
®2 HHIERBERGENMEARE
Tab 2 The serum concentration of drugs in 5 hospitalized
patients after medication

o AT WG
BEGS - -
2t mgd S, pg/L 2 mg/d S, pg/L
| 150 168.43 400 135.87
2 225 356.84 500 814
3 350 45267 250 115.34
4 400 587.92 350 168.42
5 450 542,76 200 142.78
3 itig

AR LR OB LR LT~ — 5 e (80:20)4F
SHARIGR] , SR IBCRAR R T, ANE G R REAS ARG SG s e AE
BBEAE A BEIOR] , R S HE T, REAE A B A MR A ) 2
SR BOEFEE B AR GH] . 7ENFRAYREEE b, IO SOk
T PE PRy AR, (ELH PG P T30 2RIy i AR
PRAFEAE . LD RO TR I A R I0 X b, JJm R 2-
FE-5-5-2" - AR RS A AR o L PG Y A
— B, ORI, AT DU PG, HLI ST 8
2, A — 2 e e
S 3Lk
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