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Fig.1 The structuers of impurities B and D
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Table 1 Gradient elution program

x1 BERBER

¢/ min o(A)/% ©(B)/%
0 85 15
17 72 28
28 72 28
42 58 42
52 58 42
52.1 85 15
60 85 15

2.2 AREAIEH
2.2.1 EHER
K- N - RO (AR 50:50:0. 1)

2.2.2 FKRBRE&ZR

FREUZE i B 10.027 mg, K5 B Rk &, & T
25 mL iR, 0 R R PR S RO R E A R
ZIE HIAE 1 mL 297 0.4 mg WK .
2.2.3 B D&k

PRI D 9. 878 mg , K%Mk E , B T25 mL
SRR AR R M PR T RO B AR B 2
WA 1 mL 297 0.4 mg W,
2.2.4 ARY%GERMEIER

FREUER R 55 i 1 J& % BE i 10. 329 mg, G %
FRAE , BT 25 mL i K% A2 B D It~
R E R, MR R 20 %R | mL 25 %
BEHAJE 0.4 mg, 245 B .D &2 0.8 g HIAW
2.2.5 AHREIER

WA 5 A, B 500 mL gD i R &
T YRR A R 10 min {1 WRIA B AR B
MR, BRI R R ZE 575, ikt st
JEWE 5 mL ¥ 25 mL I, A RN 2 A, B2
A7, R 1 mL 2955 BRI E 0. 4 mg MUV .
2.2.6 RIER

Bttt VS R i, R R ) o i g 22
THA 0. 8 ng HITA,
2.2.7 RBEER

T3t A VRO, R B 90 7 R ol i g 22
TH38 0. 08 wg FIIAK o
2.2.8 =aHAER

FREUES 1 40 R0 &, B 25 mL 2P, @&
NP FE5], UEIE (0. 45 wm) JExT,
2.2.9 kAR &R

PRI BR 36 i 9. 552 mg MR E, & T
25 mL s R Z T2 0.4 mg B,
2.2.10  Ze AR SR IR

TR B AR 5245t D VA i R
ZTAE 45 B D 445 0. 8 pg MR,
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0.2 mL, M B A BE R 2V #2540, K% it HL
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[Flv L 3 4y,
2.2.12  100% 3 KT ek &3 I Rk

BURS 1 A, B 100 mL &, I B
i IRFEA i B 10 min (F RE MR 0A 2 IR R %
HMEERE, KEMAZRT B 24k D & W&
I mL, G BEWMmBERZE, 5, B%E
5 mL¥ 25 mL S, IR RE R 2088 550 .
[FVERCH] 3 1) .
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0.002

2.2.13  200% R E KT e F X IR ik

BUAEL 1 R, 8100 mL s, s B o
PRAFAT A, 75 10 min FESEMENA SRR 2 A 2R 5
M, AEENINAZLTT B 225t D WA 45 2 mL, 1
BB R ZIE F55), A5 mL ¥ 25 mL &
R, I RS R R IR ) [RIRECHI 3 1.
2.3 FHEFWIE
2.3.1  F B LR E MR

PRI B6 B2, 27 THF B 0 28
W25 U RHA T S R Gl PRV T, 452, 17 T
TGRSR R A ] SRR 2, 2
IR 28 WSS R TR0 32 93 B 4% 2%
JEREITC T RG0S D, R0 5840
[y B R T 1.5, kL@t R,
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A—HPLC chromatogram of blank solvent; B—HPLC chromatogram of blank excipients; C—HPLC chromatogram of system

suitability solution.

Fig.2 Related substance-the chromatograms of specificity experiment
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A—HPLC chromatogram of unstressed sample ; B—HPLC chromatogram of acid-stressed sample; C—HPLC chromatogram of

base-stressed sample ; D—HPLC chromatogram of thermal-stressed sample ; E—HPLC chromatogram of photostressed sample;

F—HPLC chromatogram of oxidative-stressed sample.

Fig.3 The HPLC chromatogram of stress test
3 SERHIFERRIKE HPLC BikE

2.3.2 JEREEWXIE

SO H IR AR A RV GR £ M D, 5 58 R
DUFR AR TEIE (0. 45 pum ) K 32 120 A 8 BRFAE

B AR S S R, B 500 mL &R,
TR g 700 i, FRFE (H %, HE 75 10 min i 15 e
WAJE T, ¥ 50 2 500, R BRI AR B R 20 B, #2
A7, LA 10 000 r-min ' B.0> 10 min, B3 5 mL
25 mL s, R BRI R 2 205 RS,

TUEAE R AR S R, 500 mL &I,
TG A i, PR (7 i, B 75 10 min o 35 e

M)V i, ¥ 20 = =i R BRI B R 20 B 4
Ao MKIRFEZ2.4.6.8 mL, BUZEIEK 5 mL &
25 mLifiih , IR BRI R 2 20 1R 2],

K2 R B OFE i  REUERE A 45 10 pL, 4390
HERE 1Al sk AR R, BIEsS R LK 2, 5E
OGS ARAH LG, SR S 76 T FR DL Y 4% BT 0 1
B A — B, £ a2 e de XHE N T
0.04% , 721 RSD /NT 5% . MR W], U8
T BT
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Table 2 Results of filter membrane adsorption test
F2 IBERMHRE LR
. . Centrifuged  Filtered Filtered Filtered Filtered Max absolute =~ RSD/
w( impurity ) /%
Sample 2 mL 4 mL 6 mL 8 mL change/ % %
Unknown Impurity 1 0.043 0.043 0.043 0.043 0. 042 0. 001 —
Unknown Impurity 2 0. 043 0. 043 0. 044 0.043 0. 045 0. 002 —
Unknown Impurity 3 0. 007 0. 007 0. 007 0. 007 0. 007 0. 000 —
Total Impurities 0.093 0.093 0. 094 0.093 0. 094 — 0.56

—:Not applicable.
2.3.3 BRAMAE
o3 LA B B0 BRI 2R A MR i T4 2R o

[, 4R 3 R,

Table 3 Accuracy results

x3 EMESER

Name x(recovery)/ RSD/% w( self-control w( external standard Absolute change in
% (n=9) method) /% method) /% content/ %
Impurity B 95.3 2.1 0.17 0.16 0.01
Impurity D 104. 6 2.9 0.19 0.20 0.01

2.3.4 REFRS5HM R

U R JE X JE VA TR A5 B I AU 2
J5 D WA, P R 70038 R e Je R D AR
WAL S/N 2974 100 1 1) ot 4t Wk B2 B o a8 o BR
JE, (EMEEL S/N 292 301 Ff o vk B2 B oM 4G
PRV, S5k 4,
2.3.5 &M

B2, 2" IR 40 B VAW A4 D VAW

T e A R e, PR RE R AR RS . 40 il ol
A B Wl 0.08,0.16, 0.2, 0.4, 0.8,
1.6 pg-mL ™' F12.0 wg-mL ™" AL 50 15 T
KB RIS 10 pL, 3642, 17 F a4
PEUERE O sREgEE, DUR R (p, pg-mL ")
AR BR KR A TET R (A) S AR ARAE I, i
WA, 5 RN 4 Fs,
SR BRkInJE 44T B FIZ% 5 D AR

Table 4 Linearity test results

x4 HMRBEER

Sample name Regression equation 4 -1 y—I'nte.:rcept LOQ/_ | LOD/_ | Correction
(pg-mL™") deviation/% (mg-mL™ ) (pg-mL ™) factor
Impurity B A=3.402 x104p-7.278  0.07 -1.46  0.999 9 0. 0003 0. 08 0.02 1.28
Pazopanib A=4.369 x104p +909.1  0.07 -1.41  0.999 4 0.03 0. 08 0.02 —
Impurity D A =3.819x104p-110.4 0.07-1.32 0.999 9 0. 004 0.07 0.02 1. 14

KERF y MBI AT 6 2R AT ik Zett R 1T,
2.3.6 FegAERT

LT T e = /AN W L L1 S e o9 g
LR/ S I AR AR & A AR IE A
k4,

2.3.7 MBEHE(EAN)

Fie“2. 27 TR FC 28 AR S SR (AT
el 6 3 ) K BGRB8 i L IR A45 10 uL,
HRARBEE B SR T8 T 10 sk i A

ISUESE A .6 Iy s W, B A R
DA b 0 2 B~ A — B B TN A R B i AR R Y

Y X 43 31K 0. 01% 0. 02% , )7 d E 1k R IT .
2.3.8 iR

FER TRACIE T %588 R 5ol PRV W 0T BRI
WAL SRR AR e M, 25 R R, RS E
PEVS T T B  HER SRR = IR S 48 h R,
2.3.9 A%

PL“2. 17 033 45 1 b 6 e | A28 3t 3 A 1)
GG R P RO, 5 R EE M
FFAER, 45RFRW, XHR shAHA OR Ho ) AR
W A NS AL, R GEE T PR R R
LA ik i PP R Ar, 255 s s,
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Table 5 Results of durability testing
x5 THAMERER

Initial mobile phase ratio Y 0/C Flow rate/
w(impurity)  [o(A):e(B) ] nm (mL-min~") Absolute change
/% in content/ %
84.16 85:15 86:14 258 260 262 25 20 15 L1 1.0 0.9
Unknown 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0. 00
Impurity 1/%
Unknown 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0. 00
Impurity 2/ %
Total
. 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.00
Impurities/ %
3 zm Fre S T e | K 25 TR R | AR S
=A

RA“2. 17 TR A3 &8, XT3 bR mein e

AR IR BV Z N A 200Kk, 46
W6,

Table 6 Test results of multiple batches of samples

xo6 SHtEMENER

Batch No. w(impurity B)/% w(impurity D)/ % w( other largest impurity ) /% w( total impurities) /%
19040421 ND ND 0.04 0. 08
19061421 ND ND 0.04 0.07
19071621 ND ND 0.05 0.09

4 ThHe54%ie

4.1 itig
4.1.1 &#EFtains

S VMR (BRI TX20120191 ) 3
SE A YT K e s AR R AT TR
1k K sl B JH B R 4l A HLAR  [a] s o 5 3 2%
Pofs B AR AR 3R e 3 S0 A A EE VR RS [] H 40 min
FEHK % 60 min, fHi4%5T B A1 D 5 A M1 2% B 2]
AR SRR B R T 1.5,
4.1.2 ik Kyt B

iz FH T WA [ 5 K I 2% ( PDA) , 7E 200 ~
400 nm X [H] N, 04544 BT LA K 355 s i Je 4 7 1%
. S A B, FEmein e DL R 4% 2 2% it B A
260 nm A7 5 B0 R ORI, Hh IR A AR A
KM 5 ARG I K R 260 nm,,
4.1.3 REAREH AR

HECE MR E (FRVES- TX20120191 ) H 5% mk
MAJE R RS AR E AT, A SCR A4 B D #4717
WS, BN S R D BRI T ik T JR v
BE, FR A R BRI A RS R A B K
R B E I, 24 A C M IEEE A
T 240, 245t B A SR AR MR 22 0T, 42 D A i

VAR ZR TR T A2, A C B 1EJFURHZE P # J5
sBRIE PR T SRS, BRI, BEein e B ep A0k
FEff2 50 B A1 D VR R REE O A B A T4l
4.1.4 FRHEMBHER

Brmi JE e i i 6 IR R 1 A A T AR X
R, TERRE B AL SR TR AE , F2 R 2% T
hZeit B 5245 D,
4.1.5 KRR EFFHEeHikEF

R B FMIZ i D B IE R FATE 0.9 ~ 1.1
P, B R IAS IE R 719 B B IR K A
PSS IE R T A B R R 25 R L, 24
B .44 D &AL 4 XHEB A KT 0.01% , H
fRI A IR IR | S5 20 R (3 F A IE 19 A
B RRIE M B 5245 D,
4.2 Zig

ARICAE FH S B3 O W bR e (bR E S
JX20120191) , {37 T 55610 8 R A 40 T 19 T
e R DR W R S R R =L hal| L va TR E K )
iR IE Ik R geiE M DR B | = PR AN
I BRI R G R VAR R e Mk B FH A
YO 2% S YA A R UE I ARG 5 SR e AT
83 TR AR JE R A O

A FENE ARG 0 JE A 0 5 f A S N g
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Determination of related substances in Pazopanib tablets by
HPLC

WANG Wenjuan'* , LIANG Ning' "

(1. School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016. China; 2. Yangzijiang
Pharmaceutical Group JiangSu Haian Pharmaceutical Co. ,Ltd. ,Suzhou 215000, China)

Abstract: Objective To develop an HPLC method for the determination of related substances in Pazopanib tablets. Methods
The analysis was performed on a Welch Ultimate XB — C,4 column (250 mm x4. 6 mm,5 pwm). The mobile phase consisted of
0.1% (V/V) trifluoroacetic acid aqueous solution and acetonitrile with gradient elution. The column temperature was 20 C,
the flow rate was 1.0 mL-min "', and the detection wavelength was 260 nm. Results Pazopanib was well separated from all
impurities. Good linear relationships were obtained for pazopanib, impurity B and impurity D in the concentration ranges of
0.07 -1.41,0.07 - 1.46 wg-mL™" and 0.07 - 1.32 pg-mL ™" respectively, with correlation coefficients ( r) > 0.999.
Recoveries at low, medium,and high concentration levels ranged from 90% to 108% ,indicating good accuracy. The contents of
individual impurities and total impurities in six samples were consistent. When the chromatographic conditions were slightly
modified, the detection results remained consistent. Conclusion The method is simple in operation and exhibits strong
specificity ,high sensitivity and accuracy, as well as good repeatability and robustness. It is suitable for the determination of
related substances in Pazopanib tablets.

Key words: Pazopanib tablets ; HPLC ;related substances



