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ABSTRACT OBJECTIVE: To establish the method for the content determination of related substances in belinstat. METHODS:
HPLC method was adopted and the principal component self-control comparison method with correction factor was used to calculate
the contents of related substances. The determination was performed on ODS-AM column with 1.02% potassium dihydrogen
phosphate buffer (pH value adjusted to 3.5 with phosphoric acid)-acetonitrile (85: 15, F/V) as mobile phase A, 1.02% potassium
dihydrogen phosphate buffer (pH value adjusted to 3.5 with phosphoric acid) -acetonitrile (30 : 70, ¥/V) as mobile phase B
(gradient elution) ,
220 nm. The sample size was 10 pL. RESULTS: The linear ranges of belinstat and impurities A, D, F, G, H were 0.113-1.693,
0.050-1.496, 0.117-1.750, 0.098-1.471, 0.120-1.799, 0.100-1.506 pg/mL (#=0.999 7). The correction factors of the last 5
impurities were 1.0, 1.0, 1.2, 1.5, 1.0; the detection limits were 0.250, 0.590, 0.490, 0.600, 0.500 ng, respectively. The
quantification limits were 0.500, 1.170, 0.980, 1.200, 1.000 ng, respectively. The recoveries were 90.18% -111.48% (RSD=
1.52% -4.78% , n=9). RSDs of stability (100 h) and precision tests were no more than 16% , and the durability was good.
Impurities A, D and H were detected in 3 batches of belinlestat, the contents were 0.030% -0.038% , 0.019% -0.022% and
0.0129%-0.013% , respectively. The contents of other maximum monomer impurities were 0.0129%-0.013% and the total impurities
were 0.075% -0.084% . Impurities B, C,F, G were not detected. CONCLUSIONS: The method for the content determination of

related substances in belinstat has been successfully established, and the method is accurate and specific.

at the flow rate of 1.0 mL/min. The column temperature was set at 30 °C, and the detection wavelength was

KEYWORDS Belinostat; Related substances; HPLC; Principal component self-control comparison method with correction factor
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Fig 1 Structure chart of belinostat
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1.02 % Wi — SV 22 vhil (FHBEIR I8 5 pH{E £ 3.5)-&
% (85115, V/V) R Ui shAH A L 1.02% B 1 — 208 22 v ik
B RR AT pH{E % 3.5)-Z 01 (30: 70, V/V) M i shiAH B
PEATAR BE Ve (PR 7 W 1), 34 1.0 mL/min, £
TR 30 °C A K 220 nm, PERE LR 10 pl.

®1 DUMKE A KRN E B AR SR B AR AR P
Tab 1 Gradient elution procedure of mobile phase for

determination of related substances in belino-

stat
A min A, % IREIB, %
0 100 0
10 100 0
15 80 20
20 80 20
30 0 100
45 0 100
50 100 0
60 100 0

2.2 AEHEIE
2.2.1 HHLAAR BOOUMCA bR 252 50 mg, BT
100 mL i, I sl AH B IF 2 25, 3850, il BUsT it
e JE M 0.5 mg/mL F A5
2.2.2 HYXBEER EC2.2.1700 FHLM AR 1 mL,
BT 1000 mL i, N siAH BB IF 25, #8550 , ik
JEARIE R 0.5 ng/mL (1) B4 BEVA T
2.2.3 X BURTA B.C.D.F.G,
HOXH R b3 1, S T 2l AE B VA A R B2 57, Tl ot o
WL R 0.5 mg/mL Y BA— X R SR IR
224 FRGEMMEIREAEHR  WU2.2.1750F A
WA“2.2.3" W F 425t A.B.C.D.F.G . H [ 5.—XJ B i
VSRS i, P ShAH B IAff B R, B850, i i DL )
o J5T A 0.5 mg/mL, Z%Jit A \B.C.D.F.G . HJii &
W0 5 ng/mL 1 R G0E R G
2.3 RGEAMERE

e 2 LR G MR A VAR 25 IV TR (T sl
Bl i, #5217 TR (kS R HERE I E i g A
SEIL ZRITF 240 B DUAR A 2l H 42 D 4= G
Z 0T CL 2% T A (Y 0 B (R AR IR R 16.123 18.475,
19.222.21.699.29.609 . 35.165 . 38.227 ,42.317 min; ) Il
R T At U T, 4% 0 ) A XoF ¢ B BsF [R] 43531 A 0.84.,0.96
1.00,1.13.1.54,1.83.1.99.2.20; 43 B BE ¥ KT 1.5, i
B EE T80 0005 25 P BRI E JC T4, TE LI 1.
24 PRI

B DUAR R b 5 24538 o, 4326 A T R T (100 °CTR i
B 48 h) JEHA[(5 000 + 500) 1x T i & 45 K], & (Jin 2
mol/L FHh FR¥E W 2 mL, F 60 C Fhn#4 1.5 h) B (fin 2
mol/L & E LA 2 mL, F 60 CFIn# 1.5 h) A Ak
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Fig 1 HPLC chromatograms of system suitability
mixture and blank solution
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S BRI B EZIE IR AL IR I 2w, BUr %
W 5, U S AH B B 2R 45 A% o1 3 i 43 R FE L3 1)
0.02% .0.04% .0.08% .0.10% .0.12% .0.24% .0.30% , ¥
“2.17IT S AR E SRR AR . DA B
O3 R (x, pg/mL) A AL bR (W RTAR () Ak bR itk
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FAT S AR LA TR AL IE R T2 2,
2.6 WNRE5EEMRELE

BC2.57 T TR A Bt %o Bl Y #59 LA VR Bl AH B i
TP B RRGRE H 2. 17T T G5 SRR | DUE I L
301,10 1A B I B AN 2 B R . &5, 245 A D
F.G . H KM R 43514 0.250 ,0.590.,0.490 ,0.600 ,0.500
ng, EwBRS35°8 0.500,1.170.,0.980,1.200,1.000 ng.
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Fig 2 HPLC chromatographs of belinostat destruction tests

®2 NMAMRINS N REHILEXRFARERTF
Tab 3 Results of the liner range and correction fac-

tors of belinostat and 5 impurities

Gl OIENE:: r BUER, pgml  REEF
MMl y=45162380 5x+117.094 5 09997 0.113~1693 10
T A y=47496.424 0r+85.391 9 09997 0.050~1.496 10
ZRRD y=51251.575 Tr—887.889 6 09999 0.117~1750 10
i y=36 443339 511733304 09998 0.098~1.471 12
RIEG y=30505.785 0r—401.318 9 09998 0.120~1.799 15
JFRH y=52330.412 Tr—596.644 0 09999 0.100~1.06 10

2.7 HEWELRE

B DUMR Rt i) 24 3 o A ARE , I 2,57 I
TR A5 2 M B T8 YA, At KT iy B A % JBT vk 32 Dy
0.05% .0.10% .0.20 % FIAE A iAW, 45 Ll 3 47, 42 2.17
L N S i o P T 41T AT S = N S
R, ADF.GLH 1 [k 43 53 2 99.21% ~
106.78% . 95.01% ~111.48% . 100.19% ~104.45% .
90.18% ~100.56% . 95.03% ~104.33% , RSD 4} %I
2.37% .4.718% .1.52% .3.65% .3.86% (n=9) , 2 WiZ% )7
PR BT
2.8 BikfREMELE

B2.2.17 0 bt i VROE it 430 A 2 I OCE
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0.12.52,100 h) \PKAH V2 (2~8 °C, 75 'E 0,50, 100 h)
TR, 23T LR E] SRS R R IR10 L, 452,17 TR
SRR E | 10 53 0 T RO A TE PR 9 F2 1
g3 A B BT i . S5, RS LR T A
AFEE , JOB 2 BT B K Hh 2% BT A LD VH, R K H A% 5
B.C.F.G, $&/n it i il e Bk 450 T8 100 hEa
SE LR 3 R4,

#3 NHAMHARAZRERTHREEREER

(%)
Tab 3 Results of stability test of belinostat solution at
room temperature( % )
MEMEL  REA RBD  ZRH MBERRRRER EWp BER

0 0.03 0.02 0.01 0.01 99.93 0.07
12 0.03 0.02 0.01 0.01 99.93 0.07
52 0.03 0.02 0.01 0.01 99.92 0.07
100 0.04 0.02 0.01 0.01 99.93 0.08
RSD, % 154 0 0 0 6.9 79

29 RBEERLR

29.1 EAEVE Fe2.2.17I0 R ik dl s atR S A T F
FTil & 6 0y, B4 2.1 BT 5 A5 AR UEREIN R | 0 S
TR, A2 I IE PR 1 F2 i 43 B Bt BT
S5 AR A RGN 2% T A D JH, A H A
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B.C.F.G,FIL#5.

F4 IHAMEEERBERSHE THREEREER
(%)

Tab 4 Results of stability test of belinostat solution

under cold storage( % )

BOERRLL  RFA  RED  REH  MERERRR  RAG ERE
0 0.03 002 0.01 0.01 9993 0.07
50 0.3 002 001 001 992 0.08
100 0.3 0.02 0.01 0.01 99.93 0.07
RSD, % 0 0 0 0 0 79

®5 NMHAIMMEXYRESHRESER(%)
Tab 5 Results of repeatability tests of related sub-

stance in belinostat( % )

i Jefi A ZIED J4IfH BRI b
! 0.033 0.017 0.010 0.013 0.073
2 0.034 0.016 0.009 0013 0072
3 0.031 0.018 0011 0013 0073
4 0.033 0.019 0.010 0011 0.074
5 0.032 0.017 0.009 0.013 0071
6 0.037 0.018 0.010 0014 081
(i 0.033 0.017 0.010 0013 0.074
RSD 6.12 7.6 765 765 490

2.9.2 PRS00 2 A3 51T R ]
“2.2.17WUT Jy i 5 il i T, P AT A 6 1y, AR
“2.17 TR GG SRR E | 0 ST A A T
T TR B B I A 452 s i
HARM 24t A D H, KRG 245 B .C.F .G, WL 6.
x6 NMAMEXMRHEEZEREER(%)
Tab 6 Results of intermediate precision tests of rela-

ted substance in belinostat( % )

WESE. 8850 EAFOGEMT, 22 AD HE &
AR ARAE 5 K43 504 0.002% .0.004% ,0.002% , e K HLA4
SRR E R KN 0.002% , B 2% &R Aok N
0.008% , %25 B.C .F .G HRAGH TR T,
xRT NMAEME XM R AEREER (%)
Tab 7 Results of durability tests of related substance
in belinostat( % )

BHHE JFA ZIED REH  EMEKRERR  BRR
i, mL/min
0.8 0.030 0.023 0.012 0.013 0.078
1 0.031 0.019 0.012 0.013 0.075
12 0.031 0.019 0.011 0.011 0.072
R, C
25 0.033 0.018 0.01 0.013 0.074
30 0.031 0.019 0.012 0.013 0.075
35 0.033 0.019 0.012 0.015 0.079
it (oDs-AM At S)
55 0.033 0.017 0.011 0.013 0.074
54 0.031 0.019 0.012 0.013 0.075
56 0.031 0.020 0.014 0.015 0.080

2.11 A ERHAREXMRSENNE

JBC3 HE DUAR ]t R 2, 45 2.2 17 30T J7 k] itk
TR, R 2.1 T (5 S A HEREINSE |, 10 SR W T
ORI E N 789 o A S IL T 25
R, VUMK A i b JARSI Y T 44T A D H, H A& &1y
FFEHLE (AT AR ICH 45 5 I I U R AR i S B 2 7
T, U e R340 0.1% ) , 44l B .C.F .G ¥k
G PRI S

®8 NMAMEHAHEXYRNESR(%)
Tab 8 Results of the determination of related sub-

stances in belinostat( % )

i JRA RIRD EEH O ERARAAE SRR

1 0.033 0017 0.010 0013 0.073 #5 kA 2D RIGH SRR B

2 0034 0016 0.009 0013 0072 171200 0031 0019 0012 0013 0075

3 0031 0018 0011 0013 0073 180101 0.030 0.022 0013 0012 0077

4 0033 0019 0.010 0011 0074 180102 0.038 0021 0012 0013 0084

5 0032 0017 0.009 0013 0071 NN

6 0037 0018 0010 0014 0081 3 it

7 0,035 0016 0011 0013 0075 3.1 BIEEEMTFT

8 0034 0018 0009 0012 0073 25 A [ P S T DL A S A
9 0.033 0016 0011 0013 0.073 ZEHAN, R R U RS
10 0,033 0017 0.010 0012 0072 RGN E TR AR S HLE o AWFSE e gt
E ggii ggi; ggi; ggi gg;z PSRRI E WA 1 38 251, 22 5 MR BT s S5
%ﬁ{g 0.034 0.017 0:[)1() 0.013 0.074 E]g %E\%lrjﬁaﬁXd‘@ljaﬁ%{*ﬁ??'ﬁﬂ’f‘Ko éljil:% ) Fﬁ@ﬁfzm%
RD_ S0l 619 18 90 39 a5 FIV 0 T4, 2 06 15 1 U5 4R 40 2 4 58 FE 1 K

2.10 it AR I6

F52.2.17°2.2.27 WUR Jy i a8 s Sl IS WORn 3 B
Xof BRI, 2. 17 T T A S5 A At |, IR A (0.8
1.0.1.2 mL/min) FEJR(25.30.35 °C) . {4i%+:[ODS-AM
(250 mmx4.6 mm, 5 pm) , 35 054,055 ,056], 53l FEA:
W , 10 SR W TR AR F A L DR 1 2 Al A0 A B X ek

HEEZG 202145 32 B4 8

1.5,
32 HEEFIRERE

LB b SRSk 24 e 2% i ko i A K P B i T
25 TEA DU R B AR BT . O T 0B S AR R
5B AH 2 55 R W JE 2R I 8l , TSI R 3, Wi 8h
AH B[1.02 % B fig — &0 #1122 #h i (pH 3.5)- 2 JiE (30: 70,
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ABIFSETIL K B, DU Rl 1 4 A% B 7E 220 nm i
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PR 7)TralliiaiNs

25 B RTIR  ABIEGE i S 1 HPLC v B UMK w) At

(1 FiE 522 A . B.C.D.F.G HRE| RIFIr . [,

PRI 2 R s, DA vl Al o3 A 5 R o o i AR AR

€, H WS % IS REA R RIF 0 8 . 2K,

AT H B 1 3 4t Db ] Al s} 28 v A A7 7 2% o

A.D.H, H&8EHHAL, 25 B.C.F.G¥ R . 7]

WL ASHTFE R SE. 10 DUAR = A Ay S o 5 2 e

Tk BTk LRSS
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