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WE BB E L5280k 48 &35 4 n 1 4 F) ﬁ#‘]’“{’éﬁﬁﬂé%}ﬁo Fik: £ A YMC - Pack pro C,y AS
(150 mm x4.6 mm,3 wm) &4, 12 0.05 mol - L™'#48%88 — G547 (A A #8298 pH £3.0) - P8 - L
(90:5:5) hiAsh4R A, F B2 — LA — /K (45:45: 10)/::/,.0;5#3 B, AT 46 B 2B, %% 0.8 mL - min ', 48
30 C, 4k K 210 nm, #4$% 10 pL, &R : 2B R TR X SBZRA XD RN E, & AE R EER
Pesi Rl ~ VB ks RAEZE#RET 5B T4, RibaA R BREA0.033 ~411.623 pg - mL™',
Z Rl ~ VIR 2k E34£0.05 ~3.0 pg - mL~ ivﬁ»‘érﬁ:ﬁx;#x%é’a%ia‘:? Hr30.99 Ak % J)EI~VII
T Epk FI KT 92.0% (RSD 35/ T 4.0% ) . 45i: HPLC kA& Ristaf) RAE XM R 7 ik % Bitiz,
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HPLC determination of related substances in olaparib raw materials

ZOU Yan', WU Hai —long', DENG Li', HU Chuan®*, LI Hong — ming' "

(1. Sinopharm Chuankang Pharmaceutical Co., Ltd., Chengdu 611731, China;
2. Chengdu Kanghong Pharmaceutical Group Co., Ltd., Chengdu 610000, China)

Abstract Objective:To establish an HPLC method for the determination of related substances in olaparib raw
materials. Methods: By using YMC — Pack pro C,; AS(150 mm x 4.6 mm, 3 wm) column, 0.05 mol + L'
potassium dihydrogen phosphate ( pH 3.0 adjusted with dilute phosphoric acid) - methanol — acetonitrile
(90:5:5) was as mobile phase A and methanol — acetoniirile — water (45:45:10) was as mobile phase B, in
gradient elution, with flow rate of 0. 8 mL - min~'. The column temperature was 30 °C , the detection wavelength
was 210 nm, and the injection volume was 10 L. Results: The solvent blank did not interfere with the determi-
nation of relevant substances in the test solution, the known impurities [ — VI and unknown impurities in the
system suitability solution were well separated in the chromatographic system. Olaparib had a good linear
relationship with its peak area in the concentration range of 0. 083 —333. 133 pg - mL™'. The concentrations of
impurities [ — VIl were 0.05 —=3.0 wg + mL~', there were good linear relationships with their peak area, and

their r were 0. 999 7 or above. The average recoveries of impurities [ — VI were all above 92.0% , and RSDs
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were less than 4. 0% . Conclusion; The HPLC method for the detection of the related substances of olaparib raw

materials has strong specificity, high sensitivity, high accuracy and good precision, which can meet the require-

ments for the detection of related substances of olaparib raw materials.

Keywords : olaparib; PARP inhibitor; related substances; method study; quality control; high performance liquid

chromatography ( HPLC)
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Fig. 1 Chemical structure of olaparib
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Tab.1 Chemical structure and source of impurities 1 — VII

sty Eti) P 3/
(‘compound ) ( structure) (‘'source)
/OII
2= 1 (impurity | ) ©:N/\N T 2245 ( process impurities )
¢
0
Z&J5i I (impurity IT ) \N/U\N/ L2245 ( process impurities )

&5 11 (impurity 1) rRIEA B AR =4 (intermediate , degradation products )

Z= i IV (impurity V) T. 2245 ( process impurities )
HN s

2% V (impurity V') o O O F IR OB B P24 ( starting materials , degradation products )

2% i VI (impurity VI)

O UT(A T 2245 ( process impurities )

. T HN S N . ..
2% Ji VI ( impurity VI) O . O O N T. 2= )5 ( process impurities )
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1 XE5RG
1.1 fyse

Agilent 1260 /55 850 7 AH €8 35 42 ( Agilent A ], £
FEVUICHREE L . H S AR HEIRAE A BRI A
M #% .ChemStation T fE ¥} ) ; XSE205DU Y H - K-
( Mettler Toledo 2y &],d =0.01 mg) ; FE20 YR &
( Mettler Toledo /4 ]) ; HK — UP — UV — 40 # 2l 7K X
(BLER IS BB A PR A W) o
1.2 %

HEEFN 2 (b al, [ 25 4 A Ak 220X 55 A R
o)) s BEER AU (4t 2, [ 24 4 T Ak A )
IR ) 5 BEIR (43 B 41, AR T B B £k 27 i
FRAFD .

et 1 (Hit5 200427, 4fi fiF 100.0% ) 4= )& 11
(#1t*5- 200826 , 2l i 100. 0% ) H b 1hF 1k Fi A 40 1k 27
i B2y F BRI Z i I (4t 5 210216, 46
99.65% ) Z=JE IV (L5 210122, 4 fF 96.75% ) 2%
JEV (45 210112, 4l fF 98. 1% ) . 22 i VI (4t =
210123, 463 99.33% ) 245 VI (4iL5 210116, 4fi fiF
96.05% ) . B i 1 A 6 B 5 (HE 5 210622, 4 i
99. 86% ) ¥4k F il , 4 B J5 %A HPLC,

2 HEE4ER
2.1 @agsMt

% YMC - Pack pro C; AS(150 mm x4.6 mm,
3 wm SARRIERE) @A, L 0. 05 mol - L™ iR
AWM (Hm BRI pH 2 3.0) - HEE - 2
(90:5:5) Myt A, I - 2 - 7K (45:45:10)
KR B, B EEVEE (0 ~ 25 min,95%A—80% A;
25 ~62 min,80% A —30% A ;62 ~ 63 min, 30% A —
95%A ;63 ~70min,95%A) , 3% 0.8 mL + min ',
I 30 °C, KP4 210 nm, FEAEAFL 10 L,

2.2 HWABCH

2.2.1 XA W SRR EEZY 10 mg, K
R, B 50 mL B, I 80% FR BV A 4 B
BeAE 1 mL FP 28 0.2 mg VIR, 755, B,

2.2.2 XEEW HEEIRMLAMER L oL, &
100 mL &, F 80% I BEm B R 20 B8, #8557 , il A
I mL 25 2 pg AU, BT

2.2.3 REMRBMESEW B T A I ARR
I 2453 IV 225t VI Bt i RS 2 PR, ] —
S, N 80% I B R M B RE 1 mL 2y
0. 15 mg MR G2 Bufif 25 o

2.2.4 FE VARSI BUREVXTIEHZ 7.5 mg,
K% FRE & 50 mL &), in DMSO 1 mL %15,
FH 80% W Bfi e 20 8, $257, B A
2.2.5 ZEmVIGG R BB I BE L 2 7.5 mg,
FEEOE, B 50 mL g, i DMSO 1 mL #%f# )5,
FH 80% H i B R Z0 B8, F240, IS
2.2.6  FOGE MR ORS00 IR S 2
10 mg, KWEBEFRE, B 50 mL BT, SN ATR S 44
JFff A& T %5 V A 5 VI 45 045 0. 1 mL, I 80%
RSV A DT B R 20 B, #2250, Wl g 1 mL P2 3
BFIMAF] 0.2 mg A 242 0.3 g (9 R G0 1
VT
2.2.7 [l G S A TR R A AR
FrAF T IR 29 50 mg, B 25 mL SR, i 80% H
BRI B B2 25, Hs A | mL R 25 & R
PLMAFI2 mgflia i, RIS .
2.2.8 (Al E R G 24 O BR L B 2
SR A 2% A 25 TR 4200 Vi 25 TR L 4 00 VI 28 TR
#% 1 mL, "% 50 mL i, fin 80% H Eff B = 40 %,
Ay, 1S,
2.2.9  [YCRTE A I O B ORS R L
“2.2. 87T [T AR i TR A 2% I3 X B ik 45 Y
2 mL, % 50 mL i, N 80% W AR B B 20, %
A1, HIBRE 1 mL R 295 45 42 5 0. 12 pg I,
AIfS .
2.3 LRI

F 3 PR R AR R 2 10 mg, 50 mL &
o A3 BIEAT IR BR R 7 (5 mol + L' ER RV TR 2 mL,
60 CTHE 1 h) BRHEFAME (5 mol - L™ R A LA ]
2.5 mL,60 °C & 20 min) . B ALIESAR (30% W4 K
2 mL, FTHCE 50 h) | R AR (105 °C s R E
30 h) GRS (i1 80% FHBEVA i I 1 25, TR O3 Ik
2 0,1 B3 E T 4 500 Ix SEREARHCE 24 h, 55 1
FHEEAS S FE 4 500 1x Y6 REA HICE 24 h AE Ry
FEXF RV ) | BRI A 1 7 v oF, 75 31 45 B A R B
25 B AE i (BROGBRRRARAD) i 80% H Wi i 31 e
B0 5], SRS 125 B AT

B2, 20 17U R S A TR L 2. 2. 67 I RS
3 PPV RN 134 25 B AR RV U, 42 17 T
AR T e SRS R . Z5R(E2) B R
Goik TR E AR 1T ~ VI R A28 TR A 1% 0
RGP B e, 2 BRI T S s A
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KM IN 5 A 4 2R R T Zlin%ﬁﬁ%%ﬂ%
R ARAEAE , ELAE SR TR 50 ol 8 A Iy, A% U G A 2 e
AN, E AT AV ,?ﬁﬂﬂz/ﬁﬁﬂ‘

FEPEDVE A VI, RIS ROAR B, 45 A 2 A 8 2
W5 2% Jo 03 S R A R W Bl S i U7 ik R
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Fig.2 Chromatogram of system applicability

2.4 JriksAgilE

2.4.1 ARMKRREBLE pHIFRBORT T ~ X
MR AR A IE i R PRE , I 80% FH s fife I e 22 %1
FE R 292 150 g+ mL AR L — B S)
bt B 5 5 S PR BB A R o R i 24 20 mg, 50 mLL

t/ min

R SR BUIA S AR 29 1 mL, T 80% H B FE 2
ZIBE A 2R SR 1 4 T8, I 80% W % s
Feo DABURVREE (pg - mL™") REAR bR, i AU
AR BEATEAE T, 25 2% 555 BT A1) 2 1 9 L
AL ZR BER IR 2

R2 BREREUXRERER

Tab.2 Results of linear relationship

LMV [ )9y 7 A IE 7
L&Y i R fixEe LOD/ LOQ/
(linear range )/ (regressive r (relative correction . X
(‘compound ) . . (pg-mL™")  (pg-mL™)
(pg-mL™") equation ) factor)
Z&fi I (impurity 1) 0.061 ~3.028 Y =149.8X -0.432 1. 000 0. 62 0.02 0. 05
Z&Jii I (impurity 1I) 0.062 ~3. 104 Y =51.10X +0. 156 0.999 9 1. 89 0.02 0. 06
Zi 5 M (impurity 1) 0. 060 ~3. 008 Y =102. 0X -0. 265 1. 000 0.97 0.02 0. 06
Z&J IV (impurity V) 0.059 ~2.929 Y =86.87X -0.365 1. 000 1. 10 0.02 0. 06
Z&J V (impurity V) 0. 059 ~2.953 Y=107.7X -0. 122 1. 000 0. 89 0.02 0.03
2% 5 VI (impurity VI) 0.061 ~3.044 Y=113.3X -0.442 1..000 0.85 0.02 0.05
BHLMAF] (olaparib) 0.033 ~411. 623 Y=92.31X +354.5 0.999 4 1. 00 0.02 0.04
25 VI ( impurity VI) 0. 058 ~2. 880 Y=96.21X -0.834 1. 000 0.92 0.02 0. 05
P (0. 15% ) , HoAth B> 2% Jo e T AR AN 15 T % A

BEIEIRF(F) =5
ARt

Horp K AR AR

ARG IE P i, s v UL 2%
IAZIE N 1) B B IRk

TR IE R 1 1) 1 B Xk AR 3% « 4% T8 0 24% Jo 06 1 AR
Fe LIKEIE R 5~ A5 R T %) BRI F2 06 18T AR B9 0. 15

HWEHR L

e =

WV TRIARY 0. 1 4% (0. 1%) 3 5 % o U T L) A A4
KT BRI AR 0.5 £5(0.5% ) .

2.4.2 PR SR B2 417 IR AR A
it VR 80% FH 28 S 7 B, G 2% I I 10 L 3
BEATT, AME MR EL S/N 2490 10 [ BE1E 8 = iR
(LOQ), LIEMELL S/N 24 3 By e BE AE Jhy A8 Il R
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(LOD) , #1554 B4 LOD A1 LOQ, 5 W3 2, 0.5.1.0 F12.0 mL 4% 3 i3, /il 80% H FEffi B 22 %I,
2.4.3 [CRIRLS OREEEECC2. 2. 77 W EICRMAE  BRAT, HIAL 50% 100% F1200% (K. )3 AN HEE
RAAERTR 1 mL, & 10 mL 2, 5% MA KPR . #7217 3R @i &R T,
“2.2. 87 I [A] T A E R A 2 O R A A TTREIOR . ZER LK 3,

x3 ERRABER

Tab.3 Recovery results

&Y A g i [ S [l i RSD/
( compound ) (added)/pg (measured) / pug (recovery) /% (average recovery) /% %
225 1 (impurity 1) 1.497 6 1.4345 95.8 94.9 0.78
1.497 6 1.4151 9.5
1.497 6 1.419 8 94.8
2.995 2 2.832 4 94.6
2.995 2 2.805 3 93.7
2.995 2 2.8372 94.7
5.990 4 5.761 9 96. 2
5.990 4 5.676 6 94.8
5.990 4 5.676 6 94.8
Z )5 11 (impurity 1) 1.5380 1.446 8 94. 1 93.1 1.1
1.538 0 1.436 1 93. 4
1.538 0 1.439 7 93.6
3.076 0 2.8913 94.0
3.076 0 2.828 6 92.0
3.076 0 2.858 8 92.9
6.1520 5.810 3 94. 4
6.1520 5.6412 91.7
6.1520 5.6412 91.7
Z= 5 I (impurity 1) 1.509 7 1.4352 95.1 95.1 1.2
1.509 7 1.4329 94.9
1.509 7 1.464 3 97.0
3.019 4 2.8916 95.8
3.019 4 2.829 8 93.7
3.019 4 2.8917 95.8
6.038 8 5.792 3 95.9
6.038 8 5.663 8 93.8
6.038 8 5.663 8 93.8
Z& & IV (impurity V) 1.462 1 1.378 1 94.3 97.6 2.2
1.462 1 1. 466 3 100. 3
1.462 1 1.408 7 96.3
2.9242 2.898 7 99. 1
2.9242 2.916 1 99.7
2.9242 2.906 8 99. 4
5.848 4 5.725 0 97.9
5.848 4 5.605 6 95.8
5.848 4 5.605 6 95.8
Z&J5 V (impurity V) 1.489 4 1.376 6 92. 4 95.2 2.8
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F3(4)
ey A I EEVES -4 [m] R RSD/

( compound ) (added) /g ('measured ) /pg (recovery) /% (average recovery) /% %
1.489 4 1.442°5 96.9
1.489 4 1.341 6 90. 1
2.978 8 2.907 1 97.6
2.978 8 2.918 6 98.0
2.978 8 2.874 9 96.5
5.957 6 5.752 4 96. 6
5.957 6 5.6318 94.5
5.957 6 5.6317 94.5

Z J5t VI (impurity VI) 1.5156 1.360 0 89.7 92.3 3.5
1.515 6 1.334 4 88.0
1.5156 1.384 7 91.4
3.0312 2.997 2 99.0
3.0312 2.7713 91.4
3.0312 2.738 8 90. 4
6.0062 4 5.6793 93.7
6.062 4 5.7312 94.5
6.0062 4 5.6352 93.0

Z&J5i VIl (impurity V) 1.446 7 1.362 7 94.2 96. 1 2.8
1.446 7 1.352 4 93.5
1.446 7 1.3213 91.3
2.893 4 2.823 1 97.6
2.893 4 2.824 4 97.6
2.893 4 2.770 3 95.7
5.786 8 5.788 5 100.0
5.786 8 5.648 8 97.6
5.786 8 5.646 8 97.6

2.4.4 FEMHE $#°2.4.37 00N plRIKE R IR BIECE, 0% T 0.4.8.,12,24 .36 48 .72

100% 2% AP W ] 45 75 3%, AT 4% 6 it
UL, 2. 17 TR B @3 2R A BEA T 20 AT, 30 SR
EIE I, Fi SR LTI A R B i 2
R T~ VI & ¥ {E N 0.13% ,0.13% |
0.13% .0.13% 0. 13% 0. 17% .0.23% ,RSD(n =6)
YT 3% , RIT5 A I E M

2.4.5 R 4%02. 4. 4700 F EE AR
H R BC 7 i, AT i A 6 D0 Bt e, 23
LA TR N 1] A [ S 35X A AN [ i A AN R
Br s g N ARG S B R o SRR 1 ~ VI &
) RSD (n =12) ¥/ TF 4. 0% , 25 T F 0 Jr v 1 Hh )

96 h BEREINE , % 1 AR — L ST 2R Bk oo 4
AR TR RIS 96 h 545240 S A1 0 h
FdcA 225, RSD BI/NT 5% , s s a7 T AE =
i 96 h PAZETE R AT

2.4.7 AR Het2. 27 0N 5 A R S
WL, 0B 5 TR pH B/ NVEIR( £0.2) (RS
AHLLLOIRUINVE R (LS5 1. 0% Z2e e fl) (2%
i U NVEAL ( £0.02 mol - L71) KRR f/NVE
(=5 C) I M/NEMR( £0.2 mL + min ™) (i
KAVIVE( £2 nm) BAS RIS (38 A R A0 5
RIS L R REN o 45 RR WS 2R A F il NV XA

T BT Al E B R, #5258 i) RSD /N T 15% , 2% A
2.4.6 HRARETERE  $02.4. 37 TN RIS Boe AR A, F2 A% 0 0y B AT A 2R, T kit A A

Brrhr 100% Zi% J5 /K P it 9 980 ) 4 0 e ] 1K
RN

E%O
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2.5 AEARRI

BORRIMARIJFARL 3 4, 482, 27 0T Jy il £ ik

AR, 752, 17 T T C B A PRUERERG I, TSR dh P 4%
ZRIF TR U AR U o i AR LR 4.

T4 IMEMAERMELR (n=3)

Tab. 4 Results of three batches of raw material drug samples

&Y %5 (content) /%

(compound) 15 (lot No. )211101 15 (lot No. )211102 #tt5- (lot No. )211103
Z¢t 1 (impurity 1) / / ,
Z< B 11 (impurity 11) / / /
Z% i I ( impurity 1) / / Vi
Z& 5 IV (impurity V) / / Vi
725 V (impurity V) / / Vi
Z&J57 VI (impurity V) 0.04% 0.03% 0.04%
Z¢ B VIl (impurity VII) 0.10% 0.09% 0.09%
HAl #2457 (any other impurity ) / / ,
M7 % (total impurities) 0. 14% 0.12% 0.13%

¥ (note) ;: “/” FAK H (not detected )

3 it
3.1 JERFREEMVIZEE &

AR R, A H 2 K BR300 mg, R
il ) 5 K H )i 600 mg, #5218 TCH 45 57 )50 Q3A
(R2) Rt i K HAlE/NT 2 g - d 7B, 3RS BR b
0.05% ,%&5EFRA 0. 1% , iR N 0. 15% , Ktk , 4
AT T ~ VIR 0. 15% , HoA B A~ = A 1%
i 0. 1% , BAR AR 1. 0% IRt BLRl iy
I
3.2 KA Y

A S A R A K B, i DAD G I X B
RLMAR] S A FER T AT TR B St s WGtk A T 1 52 4h
R, RISV B KWK TE 205 nm 4E, B4
WA B At - 2% BT 7E 210 nm 2245 e R,
I, AR 45 2% T i G (8], SR A 210 nm S A G
Py R A
3.3 iR

T 77 L0 e i) (4 1% 4 CAPCELL PAK C 4 (150
mm x4. 6 mm,3 pwm) ANEEXT IG5 28 A R,
DRI, HEEA AR it A S SR I SR Tt D YMC = Cog
(150 mm x4. 6 mm,3 p,m) 0 A
3.4 BRI

TEBHIMAR 3 A 2 AR B e ot e 5 ( I
K 3)  TERRTEBOIME A5 F T, S8 5 B, B o3 By
Rfier= o e o I A2 ot Vo o A 1 g 25 2R i

7, BAEIARAE St O I A SR MR AR E 1
FRIEZEAT AR 25 1F T TR , 2 B AR 2R 5 7%
BRITFIZR RV, S Be A —2

O

T
K/NA‘/A
") F
B3 BEfHMEEEEREE

Fig. 3 Schematic diagram of olaparib acid — base degradation
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T HPLC JEAG I B H37 ey A SOk o A7 S0 5 14 23 B 5
5 IEXITEAT T AR IE . Gl 5 A R E,
RWNZIT Ik 0L TRk , SRR ey, VR o, R
JEUE, AT AR s R IA A BB P A T 2R B
Ve AR 2 o, T /2 A SRR AR 7oK . . HPLC 71
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