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WE:BY ZiRMNZFERRFHEER4FFELARNER A ST GHRMEE X FE &4 A Agilent ZORBAX SB - Cjg
#(250 mm X 4. 6 mm, 5 pm) , AFHABA 10 mmol / L Bk R =475k (A5 pH £ 5.5) — T (BB ZEML) ik % 1. 0 mL/ min, i %
K% 220 nm, A8 A 30 C,#HFH 20 pLEER &R AB.C.D RERESHAE 0.103 0~10. 300 0 g/ mL.0. 100 5~10. 050 0 g/ mL.
0.104 0~ 10.400 0 pg / mL.0. 100 4~ 10. 040 0 pg / mL & Bl A 53 @ ARZ X & RA4F(r=1.0000); £ R4 %1% 0.1030,0. 100 5,
0. 104 0,0. 100 4 pg / mL; £ F&2 %1 4 0. 030 9,0. 030 2,0. 031 2,0. 030 1 g/ ml;#5 % B A2 20 & B X I 2 £ 69 RSD 39 F
4. 0% ;3 At DI 5 31 A 97. 50% ,94. 32%,100. 05%,97. 83% ,RSD 2 %1 4 1. 68%,3. 64%,2. 65%,1. 57%(n=9) W Pz
ERAERR, ERERTE, FBRR EIMT, TATERBR TS L 4B ELRFRE RGO RZIEH.
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Content Determination of Four Potential Genotoxic Impurities in Cabozantinib Malate
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Abstract: Objective

To establish high performance liquid chromatography method for simultaneous determination of four potential

genoloxic impurities in cabozantinib malate. Methods The chromatography column was Agilent ZORBAX SB - C; column
(250 mm X 4.6 mm,5 pwm),the mobile phase was 10 mmol / L dipotassium hydrogen phosphate solution (pH adjusted to 5.5
with phosphoric acid) - acetonitrile (gradient elution),the flow rate was 1.0 mL / min,the detection wavelength was 220 nm,the
column temperature was 30 ‘C ,and the injection volume was 20 L. Results The linear ranges of impurities A,B,C,and D were
in the range of 0. 103 0 — 10.300 0 pg / mL,0. 100 5 = 10. 050 O pg / mL,0. 104 0 — 10.400 O pg / mL,0. 100 4 — 10.040 0 pg / mL,
respectively (r = 1.000 0). The limits of quantification were 0.103 0,0.100 5,0.104 0,0.100 4 pg / mL,respectively. The limit
of detection were 0.030 9,0.030 2,0.031 2,0.030 1 pg / mL,respectively. The RSDs of precision, stability and repeatability tests

were all lower than 4.0%. The average recovery rates of the above four components were 97.50%,94. 32%,100. 05%,97. 83% , with
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RSDs of 1.68%,3.64%,2.65%,1.57%(n = 9) respectively. Conclusion The established method is easy, accurate and reliable,

which can be used to control the quality of four potential genotoxic impurities in cabozantinib malate.

Key words:cabozantinib malate ; genotoxic impurities; content determination

R JE (CBZ) hy 2 BI8  % 2 1R Vi i 10 1) 59
(TKI) , == &30 o i i 4 P fe A= 4 R 732 i (VEGFR)
FUF AN A A B 32 AR (MET) U =20 300 i Jieb o 5 5
RS ML A B -4 METEOR X 5615 - ¢ il CABOSUN i
B IS TR AR e IR YT R B (RCC) Y78, (1
MEYE % 57 VEAR T % i IR A5 LR B - 1 Rp
e PR T I R IV o R T JE 2 B Excelixis il 2523 A
&R B AR A e, EAT A= ) FE B v O e R 3 1o %
e R B A A LS 2 TR T e
oM HUIR AR BEAE I (MTC) 13- 140 J i W RCC AR 19—
21 ERIRYTIS R IR WAk X S B AR 1 ) A e e
AR I TE B 2 B AT A R R AU S I, AR
¢ AL A ST RORORE (6 (HPLC) 35 0 5 SE SR 1R < 1l
B A FE e R B 2% B, RO AR 0 A (75 il SRR
SEAE ) AR B (ORI R S5 ) (4R 0 C (5 A R
TNEERE) A D EAE T4 BV AR 2250 , LU I
IR% A RS  RE IR .

1 UFE5KHE
1.1 {¢z%

Agilent 1260 %Y 25 2408 AH (1AL, Bl A A4 FE 51
K 75 ( € & Agilent 23 7] ) s TB — 215D AU e, 743 K
CKiBE 0.1 mg) \PB — 10 %! pH 3, ¥ [ JL 5t 38 £ H)
W Bk AL 284 BR 2N 7] 5 KQ — 500DB U508 88 7 10 15 vk
g (g B L i A A PR3 ) 5 Ml = Q® 1Q 7000
RUB SR N2tk G ik R 58 (T2 E Merck A F] ) .

1.2 X%

SRR R R JE (455 43 51 2307015 ,2308018S
2312018, 2402018, 2402028) , Z& i A XF 1B 5 (4t 5 K
WRS - 2310 - 017, & £ 100. 0%) , 2= B % B8 5 (35
A WRS = 2310 - 016, &1 100. 0%) , Z=J5t C X R i (41t
58 WRS - 2310 - 018, 7% £ 99. 7%) , 2 i1 D X B8 iy
(#it5 A WRS - 2310 - 015, & 1 99. 9%) , ¥ { 1L 7Y
PRAR N 245 A A PR w5 W R S 81 (IR W L O
Yyl aigal, K ki aiK .

2 HEEER
2.1 BiEEH

3% kF : Agilent ZORBAX SB - C 4 #: (250 mm x
4.6 mm,5 pm) ; Fi s AH : 10 mmol / LB IR & — 4 ( FH#%
FRH pH 25.5,A) - CHE(B) B VRN (FRF L3R 1) 5
DL : 1.0 mL / min; &I : 220 nm 30 °C5 AR
17:20 pl,
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®1 BERHER

Tab.1 Gradient elution program

t(min) A(%) B(%) t(min) A(%) B(%)
0 95 5 55 40 60
5 95 5 56 95 5
35 50 50 60 95 5
42 40 60

2.2 AiEH&E

HUAS 2 6T B8 24 10 mg, K FRE , B 10 mL 285
S, A0 SRR 7 (33 500 WO %6 40 kHz, F [6)) i
fife, ITFRE AT FE5) , RIAS B — % B B IV 28 5 £ K 2
HHO0. 1 mL, B 10 mL 2SS, in B B 25, #2250, B
55— 2 o0 RS REVE ; 25 A B H 1. 2 mL, & 10 mL
ZE R 0 B A, FE AT, RIAS B — 2% X R TR
T IBURE i 22 0T A V24T B 24 0T C S 2% 5t D ) Rt 451
R R A A T AR R LA 1 mL AR S mg.
ZRFA 0.35 pg 22 B 1.2 wg 245 C 0. 35 wg Z=Ji D
4.2 g i R G030 FH A I W FRIBORE (5 29 50 mg, B % B
SE LB 10 mL 2SI I B R R O R
57, BIAS A S VA
2.3 FiRFERE

F G038 PRI AR R 508 A T 2% B
Xof B VA L A T T VR A T L 4 2. 1 I gk A
EREINE 30 S 45 SR 4 Fh 2% 50 5 AR AR 2% i 1
B UL 1,

LN RFHEE o HIKG B HL 2. 200 R B — 2% T Xof
WS VA TR B, IR S AH E 2L B AT SR SR AR
WE VA TR R 8 L 20 L, 92 2. 1300 0 33 2% A R
E 0 SRV AR DAFRR DU B 43 o Vi B2 (X, g / mL) iy e
Apbr TR (V) YN AL AR A TR 1T 25 SR L3R 2.

S RS A BR 5 5% - 4 RS B I 2. 2 100 F R S¢
T PRV WS A AR RE IR 2. 1 IR Ak SRk
RN, LAEME G 100130 1 I A% o Mk B 40 i A
S PR I PR 2 AR LR 2,

KRR B 2. 2700 MR (IS 2307018 HHiE
L2 VN ARSI EARFE BT R A RS,
MORTALN B SRR E 6 UK, iC s T AL 25 31, 4 o
A C.DYRK Y, 245t BUWETRIFRAY RSD 4 3. 72%(n = 6) ,
T T PR R AT

FooE M5« 2. 2 50 A (1655 2307019) %
WOE &, 9 T E IR T CE 0,2,4,6,8,12,16,20,24,
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A/ mAU A/ mAU A/mAU
50 50 50
40 40 40 ‘
30 30 30
20 4 20 20 |
i 1 S W2 N VX | S 2 S e
0 10 20 30 40 50 60 0 10 20 30 40 50 60 10 20 30 40 50 60
A C
1. &JRA 2. &AB 3. &KC 4. &RD
L RARERMER B RERER  C R SRER
B1 S¥HEHEEiEE
1. Impurity A 2. Impurity B 3. Impurity C 4. Impurity D
A. System suitability solution B. Reference solution C. Test solution
Fig.2 HPLC chromatograms
F2 ZMXZREBRGMREZRER AR ARIORE A (L5 2307019) 18 &, K %
Tab.2 Results of the linear relation test,LOQ and LOD investi- ;ﬁ(ﬁg £ 6 By 2.2 BETIN Ny S | B B S W A Wi, HE
gation | 2. VIR (38 A BE R A L0 W T RO 58 4 it
Balka anis ff‘*‘/i ﬁ) f"/‘”i SRR ALCOD A A 2 T B i T BUF- £ 48
o Herm A 0.001 4% ,RSD 3. 70%(n = 6) , F W LT E IR,
AEA 1=5.0870K-0.51473  0.1030~10.3000 10000 0.1030  0.0309 , o N o
::);B F,=32.06475,+0.1635  0.1005~10.000 1.0000  0.1005  0.0302 AR ENCARE BUELRI S BEAR A (HE'S 2307019 IE R,
I;c yz 48‘51365LY:+0‘37078 ol 1040 10I4000 1‘0000 0‘1040 0I0317 047, STAIMAE. S BRI B A IR X IR
w*h (248513654, +0. 1040~ 10. . . L0312
i TP 7 1 A et T ;
AED  L=S0614K-0.468%  0.1004~10.000 L0000 01004  0.0301 {&12;; ﬂTﬁfiﬁ% [;%1 ﬁtp;;{“;r«; j;ﬁf; [2E Jﬁ;‘ém
SR RE I 2E L T i} G5 R
28,32,36,40,44,48 h I 4% 2. 1 0 T €4, 33% 4% 4 3F 46 1) 3
(WY o
A LRI TR BRI A L C LD 3A 2 B U T PSR 00 BB T B 43 ik 45 2. 2 0 F
A RSD 19 3. 70% (n = 15) , ZEIMERIEMAE R I Jyykdil 4 R 5005 FUPEZ T At b VA0, i id el s e 3

e 48 h NFEARTRAE -

Fz3 mEERRE

(£2°C) (0.2 mL/ min) JEK( +2 nm) i 3h
#R(n=9)

Tab.3 Results of the recovery test(n = 9)

By MR #5AE(w) ARGy WEE() MEEKEG) X% RSD%) | AHAS RHEE() ESAE(y) ARGy WEE(w BHEKE%) X% RSH%)
RN 0.05017 D 1.05 102 97. 14 EEC O 0.05017 D 110 112 101.82
0.05016 D 1.05 .04 %.05 0.050 16 D 110 114 103. 64
0.05038 D 1.05 101 9.19 0.05038 D 1.10 113 102.73
0.05031 D 351 3.48 9,15 0.05031 D 3,66 3.67 100.27
0.05028 D 351 3.47 %86 950 L6 0.05028 D 3,66 3.68 10055 100.05 265
0.05030 D 351 3.47 98.86 0.05030 D 3,66 3.68 100,55
0.05042 D 5.01 4.97 9431 0.050 42 D 5.49 5.26 9.8
0.05021 D 5.01 50 96.96 0.05021 D 5.49 5.30 96. 54
0.05045 ) 5.01 Al 96.96 0.05045 D 5.49 5.41 98,54
ERB 005017 0.6125 3.61 375 86.91 EED 005017 D 1.9 12.5 96.90
0.05016  0.6124 3.61 3.85 89.68 0.050 16 D 2.9 12.65 97.91
0.0038  0.6151 3.61 3.88 90.44 0.050 38 D 2.9 12.62 97.68
0.0031  0.6142 12.05 12.50 98.64 0.05031 D 43.05 42.88 99,61
0.0028  0.6138 12.05 12.54 89T R 364 0.05028 D 43.05 4281 W48 LY
0.0030  0.6141 12.05 12.51 9.72 0.05030 D 43.05 42.86 99,56
0.004  0.6156 18.07 17.55 93.72 0.05042 D 64.58 61.47 9.18
0.0021  0.6130 18.07 17.81 95.17 0.05021 D 64.58 62.19 96,30
0.0045  0.6159 18.07 18.07 9.59 0.05045 D 64.58 63.23 97.91

E:ND A KRG,

Note:ND indicates no detected.
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AR I+ 1%) FhWE (+ 2 mmol / L) RS A
pH( 0. 1) AN [ i B 1 AT (O e B [A] A% Agela Ve-
nusil MP Cg 41, % 2. 1 300 (8 3% 45 A AR 2, 1 S U
T AR S SR IR A A A B AR AR A L ] R VR E
LA A pH IS A — e R EE AR I, AT VA RE T
JEIRIREEK , R BT A R4

2.4 HREENE

HURE S A0 1, 20 B35 2. 2 00 vk il & it A
W, PR 2. VIR (g S5 F AR DU A, AT I E 4 9,10
SRV TR AR T & B 25 R A2 A LC D PR A,
& i B & i W 0.001 3%, 0.001 4%, 0.001 3%,
0.001 2%,

3 Tt
3.1 ZRREHNTIRE

ATIEGE A I 83 Ry e s et b ) K v B
B A T, 5% XU /N (R B8 SRR TR g M 2 o, 2
FR LG, B e E— st sk 83

FENFEAR T A L C, ¥ 38 B2 56 1 (B (TTC) k1
BT SRR < i R R K H R 140 mg, AR B iR
245 4% 1 ~ 104FE IR JE W13, TTC M 10 pg / d, ek H 71
140 mg V5 TETEREERREE N (10 g/ d) + (140 mg/ d) =
0. 007% ; F 4= 5 B ICH M7 WP IR H: i H i
(PDE) }y34 pg/ d], #3508 R 1A% Je i ok H R =
140 mg 358, AT 4232 FREE Ry (34 pg / ) +(140 mg / d) =
0.024% ;=5 D,ICH M7 Fp I H: PDE Jy 117 g/ d, 3%
CBZ — API fig K H & 140 mg / d 15, AT %2 FR
F(117 wg/ d)+(140 mg/ d) = 0. 084% .,

3.2 i7EhtE A pH %

P B A A B pH 430 8 5.3,5.4,5.5,5.6,
5.7, 8558 1) Y pH My 5. 30, 06 T 24 T A K6
D, 2% J5T B 5 AR AR R 1 2% o7 AR 3k B L 73 2, A A 31 0
LA 2) M pH BT i Rl 5 24 0 A %5t B 5 A
RIS A 1 4k ST [B] 1) 43 5 BB M K (pH ol 5. 4 B 3K 31 3
LT ES TS EE > 1.5) H Y pH JH i B — & (A 53 25
JE 1 B W AR (pH N 5.7 IF 43 25 32 38 W B A1 ELAIG T
1.5)53) % &R0t M5, ik XS EU NS S )
THL ARSI A A pH 5.5,

3.3 WKL

K HI DAD X4 4= it A7 4 i K4, 42 A \B.C.
D 5 R I K 2417 200 ~ 394 nm Y0 ] P , PRI 455 B —
B K e vt H A 2% T B £ M L, 308 45 4% 44 T )
AR R KA ARSI K, 25 R B, 44 2R T AE A [H)
WA W B A AE 25 5, (HAE 220 nm P AL, 4% 2% 5T
NAE e K, R B 45 6 R 256 % 8, &R
220 nm {E R IE K
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