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ABSTRACT OBJECTIVE: To establish a method for the content determination of potential genotoxic impurity maleic hydrazide
in azintamide raw material. METHODS: HPLC-FLD method was adopted. The determination was performed on Thermo Syncronis
Cis column with mobile phase consisted of 0.2 mol/L acetic acid-methanol (gradient elution). The column temperature was set at
30 °C, the excitation wavelength was 315 nm and emission wavelength was 389 nm. The flow rate was 1 mL/min, and the sample
size was 20 pL. RESULTS: The blank solvent and azintamide did not interfere with the determination of maleic hydrazide. The
linear range of maleic hydrazide was 19.5-300 ng/mL (#=0.999 9). The limit of detection was 4.5 ng/mL and the limit of
quantification was 19.5 ng/mL. The recovery ranged from 98.79% to 103.76% (RSDs were lower than 3.00% ,n=9). RSDs of
precision and stability (24 h)tests were no more than 5.63% , and those of durability tests were less than 2.00% (n=6). Maleic
hydrazide was not detected in 3 batches of azinamide raw material. CONCLUSIONS: The method is specific, sensitive and

accurate. It can be used for the trace determination of maleic hydrazide in azintamide or other matrix.
KEYWORDS Maleic hydrazide; Azintamide; HPLC-FLD; Genotoxic impurity
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Bl i K 4 (azintamide ) 1 162 44 2- (6- 58 Wk 1 -3-
Fo) Bk SE-N, N- " LI LB, T 1959 4F 3 A Y,
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Hp s hlie itz

1 #Fd
1.1 FENE

RF-6000 %Y %¢ 40 W% B i1 \LC-20AD %! HPLC X
(145 RF-20A %I FLD , LabSolutions 6.81 ®£& hit T A3 )
¥ A H A Shimadzu 23 6] ; BT25S BIHL T HE A 7
Sartorius 2\ ] ; Synergy UV i 4fi /K 2 48 g 5 15 [
Merck 23 w) ; KH-250DB 71 %544 8 7 i 3 e 4 1 B 1L
KA ALERAT IR A A
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Fig 1 Structures of maleic hydrazide and azintamide

L Sk Tt ik %k BEA (26 5] AccuStandard 28\, #t 5
02317JT, 2 HE 100% ) 5 BT WEAAE JEUREZ (il 47— il
25 A PR F A, t ik AR IR A Ak U A ™ i S
2351749 190011,190012, 190013, 4 FEH AT 99% ) ;
MR (v s A 2R B A BR A vl ) Ay o A i, W e (5 [
Tedia 2\ w)) A (34l K AR 2K
2 HEEHR
2.1 BIEEH

LA Thermo Syncronis Cis(250 mmx4.6 mm, 5 um) A
A, LL0.2 mol/L LR (A)-HTEE (B) Ay it s AH i
ATRBEBENRE (0~3 min, 90%A ; 3~4 min, 90% A—10%A ;
4~12 min, 10% A; 12~13 min, 10% A—90% A ; 13~18
min, 90% A) s FE A 30 °C 5 & K Ry 315 nm, & G
24 389 nm; it A 1 mL/min; #EAE R4 20 pl,
2.2 BRHEIE
2.2.1  XPREARIAWE HUCE SR A BE A 29 20 mg, G
PRAE , BT 20 mL AHH R, IR [0.2 mol/L LRI -
BE(L: 1, V/V), T [R5 it B A (14 40 kHz, )% 250
W, T [a]) b B 30 min {5 V75, S8 J5 s 00 e e 22 20 B
FEAT BT R O 1 mg/mL A X BESL Y459 . B
IRXT AL IE 25 30 L, BT 10 mL SR, IR A R
R PES) WS AE L mL A R mEE 3 g T BELA
VA
2.2.2  FREEXTRE S BCU2.2.17 TR X BRI U
500 pL, & F 10 mL i rp, s B 2 205 225,
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AR 1 mL 5 I 150 ng A PR BE X IR A R
2.2.3 T PRPEEVRBE A B S VA IR AT K A
2524500 mg, K BFRAE , BT 10 mL s, inigliE
i ARG A “2.2. 17 500 X BE 4 259 500 L, #8 75 4b B
30 min [V A, SR I R B 28 Z0 B 450, il iR 1
mL 7% ok 5k F 150 ng 19 75 B R v B 4 0T 1 At
VWL
2.2.4 S BURTEK RO 2 500 mg A%
FRAE, BT 10 mL i, inia RIS i, 8 75 402 30 min
Vs, SRS I TR R 22 20, 15T, RIS A
2.3 TREMARK

B VR (R0 ) LA S “2.27 3 R JBE o FR il 104K
R ot VA VR R R U 8 2 I 1 i S VR 45 20 L,
G321 B R S AR SR i R, 25
SR, TR A B R 4.5 min A2 47, Ho@a B IgI4TE
R, BRSPS s B AR B, TR MR T F 6 000, TR
T oL 150 155 A 08 € i Ueg () 1) 5 18K F 1.5, HLZS Ui
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Fig2 HPLC chromatograms of specificity tests
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24 ZUXRER

A3 B2.2.17 T5T 6 BESH 65., 150, 250,500,
7501 000 pL, B FAN[A] 10 mL A, s 0 i B 2 %)
JE A ke I Uk = R R 43 3 R 19.5.,45, 75,150,
225,300 ng/mL 1) R FRIEV W . HU R R A bRifER
W, 53 A F 2.1 T T 3 S R HERE E | 1O SR g T AR
PIEETAIAR () PN AL R Fr A BT i Wk B (x, ng/mL ) A
ARFR R /N T IR TR M )T . 25 SR R, Tk
T S B 2k 7 Ry y=34.709x+10.472 (#=0.999 9) , %
L3RI JoT e Ve B P 2 i R A 19.5~300 ng/mL (A2
FRRIEFEMR13%~200% ),
25 MWNRFMESRELE

2.2, 27 350 B RE S 0 Bt , RS R e ms
B BRJG rAIHE “2. 17 TR (63 25 A A T A2 6 UK o
RIS 525 AL AR 5 (G ) -1 7 Eb s, 4390 LA
ML 31,10 1A R BR AN (R . 2528, T okt
JUFAAS IR 7 4.5 ng/mL @ HtFR R 19.5 ng/mL, 6 P-4 7
W 5E 1 5E & PR A RSD M 4.03% (n=6) , #FHIIZ T LR
AR
2.6 HBEEILRK
2.6.1 UAKEEE  HUC2.2.37 TN o PR B 2L R Y
PER VAR, 2.1 I 0 R SR S A D R 6 UK,
ICSR IR, S50, 2 BT O B8 ek B) A4 17 R A RSD
3514 0.05% .0.74% (n=6) , 2 BN 3 KL
2.6.2 HEVME  HUZEORRRERFZ (Jit5 190011 )i i,
F2“2.2.37 T Jy il w5 BIRRE R 1 e ot i) Al ot v U
AT 600 A3 2. IR (@35 SRR E L i
SR TR R A MR A & it . G5 R R, A4
FHIRSD M 2.69% (n=6), FH Fikpy R M R IT.
2.6.3 RIEEEE Rl 2 2505 A BTN RIS A
F£ 2.2, 37 WU Ty ik i 1 PR Ak B 2 e 1 o ot V2 A
(L5 190011) , & PA Tl A 6 o A3 5IH%“2. 17 WU T A3
SRR E 10 S T RO T He AR IR T B 4 0
GUR R, 2 45505 N US4 51 5 5 RSD M 5.63 %
(n=12) , FB ik i) v [RS8 AT
2.7 EREIXE

B ey g o AR SR 24 (L5 190011) 24 500 mg, 3£ 9
By RS SFRE A S T 10 mL SR A, Iy 1S i, 2R
J& A A 2.2, 17 350 %o} B 59 250,500,750 pL, 4%
35y A AR TR 30 min (A AR , NS IR RE R 205 L 355,
A3 WE BT S v AR Y T2 B R 50 % . 100 % F1 150 %
AL IR IR . B RV, 43 2.1 T g A
PEFENSE 0 SR W TET R, 44 AMPR v T8 E R B G 75 i
FEHEICINRE R . 25 R IR, 25 Bk B it v
TP 5 ke Tt Bk A TR [0 WSC R 7 98.79 % ~ 103.76 % 3 il
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N, RSD ¥J/NF 3.00% (n=3) , 3 B J5 I (1) ME 1 B
b R IR A R A 1.
®1 EBERBRER(n=3)
Tab 1 Results of accuracy tests(n=3)

Fikeet,mg FERRAE ng AR ng W ng IIREFELCE, @ FEMEERILE, % RSD, %

499.97 ND 75750 75511 99.68 100.78 226
500.88 ND 75750 75186 99.26
500.83 ND 75750 783.20 103.39
499.71 ND 151500 1557.23 10279 103.01 0.65
500.03 ND 151500 155250 102.48
500.33 ND 151500 157201 103.76
500.47 ND 221250 226237 99.55 99.30 045
500.03 ND 221250 2262.67 99.57
500.10 ND 221250 224493 98.79

T “ND” 25 A H G TR IR (4.5 ng/mL)]

Note: “ND” means undetected [below the limit of detection (4.5
ng/mL)]
2.8 REMIXK

H2.2.27 T BREEF B S T WO “2.2.37 1T 5 B
JEWR FE AR B A R, 200 TR & 0.1.2.3,
4.5.6.7.8.9.10.11,12 .24 hiJ452.1" 50 {5,355 15
FENNE ORI T A . 45 R o, B 2 o) St Y T N 5
IR J32 e 2 2y o 1 bt g ot V5 VAR v 5 ke Tk ik 0 TR AR ) RSD
I35 1.55%F11.62% (n=14) , W] FRERIEZ T
JilE 24 hFaRE
2.9 AT

F£42.2.37 T Jy ik il A BB k8 2 3t Ay L 3
VS (FiE5 190011) , 7E A (38 25 A I 0L R, R
FHAMR 5390 %5 255 s A A ASTR) 3 (0.196 7.0.200 0,
0.203 3 mol/L) \ AR [Al3ii# (0.9, 1.0, 1.1 mL/min) A [
1 (25.30.35 °C) AN [RIRZ I A [0R 4 R ST
(313 nm. 387 nm; 315 nm. 389 nm; 317 nm. 391 nm)] X}
BRI E S5 R s IR DR RN AT
W5 2, BOFBIME . 2598w, S Fh A0 T ke mt ik 1=
BRI RSD #4/NF 2.00% (n=6) , FEBH I I (i FH R
U it YRR A R W 2.

F2 MAMRKER(n=06)
Tab 2 Results of durability tests(n=06)

UilE| TR, % T RSD, %
T AR 102.12 0.86
N 101.00 139
AR 10245 1.61
AR K 102.04 128

2.10 HmAPREELENE

B3 A BT WK JSURE 24, 0 )4 2.2.47 TR Tk il
AR, AR E FE 2.1 U (A3 2 MR RE I E L i
VTR SMR AT Sk W& . 45 R ER, 3
R BT R IR 28 TR R H SR e o Bl KA
LhR ML e A 2R IR 3
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F=3 MERFHIRBMSENNELER
Tab 3 Results of content determination of maleic

hydrazide in azintamide

Eli%e IOkt ,ng/mL
190011 ND
190012 ND
190013 ND

T “ND R A H KT AR (4.5 ng/mL) ]
Note: “ND” means undetected [below the limit of detection (4.5
ng/mL)]

3 iTig
3.1 MREMTEE

LR AR 3 BRI 0T, 14 TG0 R T4 IR S
Bk B H TR B bR A W0 0018 1 B AT A AE AN 2
PEN T E R MR A VT B R B, AR I S A
JHE DR B M 2% 0T 432 TR i 2 28 o foff R o 2 O U (A
(TTC) X HAEA T FR B 1™, AR R 24 0 1 2 Ao~
e TTC A AT e 2 AT A, — A HAA AR M 2%
B R AR NFEA 1.5 g B JHERURS: 9 TA Ay S ] L Z2 6 114
(HKAERFEHLT R BEENE/NT 52
— )W P BEME A i AT 45 32 PR (ppm) =TTC PR AE
(ng/d)/Z5 8 e K H R (g/d)™o AR B8 BT i AR50 B
P B K e AR A 450 mg, AT TS E R IR A Y T 1232
FRJE (ppm) =1.5(pg/d)/0.45(g/d) =3.33 ppm. [HIH, %
PO ORI BRI AE S 3 ppme. AWFFE TS, 5 vy
KM BR AT 3% 0.09 ppm (4.5 ng/mL) , X F FIRFRE ., i@
TEAIFGE T 0 R 3 BT R SR 2 1A TN A
SR ARAG S BRI, W 3 4L IOk v B SR I Y
SEPSAR TR PR, 0 PR B 4 ) 5K
3.2 W7 EREE

ZEH R & B, SR HPLC-8 AN HEA 7 22 1Y
RIBEARR R RIER o AR S B Ly, A
I N, % 18 FLD 4 Ja M 2 53 400 T 52 S8
LI B R ZOR T HPLC-FLD BEdEf TR . Tk
P 55 1R , 76N 7] pH 251 T LA B P Al 2 ke A el A
YR FE L 23 DR B A bR S AN R & 2 e, B3
FEWHRTS TR I, MU SIAHA 0.1 mol/L 2, BRI B AT H i
B, A TRE AR 4 e 1A 55 5 550, Tk il A ) 5 22 5 24 R
IR BIAH pH &, E A M A A% e 1 -5 I J 38, SO it
T E T BN 0.2 mol/L ZFRVEW AN FFEE ., HAh,
2 I 3 Aok [ YRR TR AR R T o) B T R A T
RSRS8O A A4 T
SV ARS8 8 U R 315 nm & STy 389
nm, A5 #E 7 1 HPLC-FLD ¥ 5 Kubilius 25" £ 57
7 1 (R I B 25 ng/mL) AH EE , Az I BIR 541G (AT 3k 4.5
ng/mL) JEJE B HIAE
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25 BITIR  ASHIESE LB A U 24 R G I A: i
SIS T I SE SR I % 4k i HPLC-FLD v . Jy i
FHEGAIRRY] AR R R HUE R € R
B, AT Ay BT OK AR B A 24 ity PR It M A 2 0 S 42
WS EII7 I PSR AR 0.2 mol/L LR
W, RS, WA AT —E i . LAk, AR
B T SHEBTERK AR ISORL 2,  FEA R A A R — 2B R
FEACHEIABESE .
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