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BEHR EsnE A b L i s (OLA) e 26 5% 69 28 3 20% 48 &3 $ R #% (UPLC - MS/MS) sk . ik AR fataA) -
(OLA - d8) 1 M A7, VA TR 3t dn 8 R BEATAT AL 22, R B UPLC — MS/ MS 348 OLA 225 3% & &8 &4, €354 % Waters ACQUI-
TY UPLC BEH C 4 (50 mm X 2. 1 mm, 1.7 pm) , 7484 0. 1% FERER - 0. 1% P82 V58 (H E%BL) , ik H 0.3 mL/ min, 4235
A 40 °C, TR | pL RIS, B 58 TR, & TR, 2R p s Xt E 5 RE, EEFHEAZI00V, & FHHER
JE A 350 C,¥ A EN A S Arh, 5B AR A1 A 23 Arb IR E BRI g s 7 AR OLA 89 97 S 95 & ok 09 ofe 38 AR K 8EAT o 25 0k JE

el ZER OLA JRER A 100~ 10 000 ng / mL SE. B 795 OLA A= OLA — d8 @ ARMAA L X R RA4F(R*=0.998 8),0LA # 4=
IR K F 69 RSD 3T 15%, fe A ) 98. 59% ~ 111. 08% , F Bl F KA 0 RASE M LR G AW AF oo ta X %
KT 0 EFH OLA s ik A 250.61 ~1932. 77 ng/ mL Z 18] , ¥ AT W EREB A EIR 27k ZHE S, 43, BAF
AR E TR T ASRES OLA #9254 B,
KR L ha A A B AUR AR & B BTk k5 o 26 R B W 5 I RAE AR

Determination of Olaparib Blood Concentration and Clinical Sample Monitoring by

UPLC - MS / MS
XIANG Lu,TANG Tiantian,Ll Lixian,ZHANG Xiaoju,LIU Mei,HUANG Yiqin
(Chongqing University Cancer Hospital ,Chongqing , China 400030 )

Abstract: Objective To establish an ultra — high performance liquid chromatography — tandem mass spectrometry (UPLC - MS /
MS) method for determining the concentration of olaparib (OLA) in human plasma. Methods Olaparib — d8 (OLA - d8) was
used as the internal standard, and the plasma samples were pretreated with acetonitrile. The plasma concentration of OLA was
detected by UPLC — MS / MS method. Chromatographic conditions: the chromatographic column was Waters ACQUITY UPLC BEH
Cys column (50 mm X 2.1 mm, 1.7 pm),the mobile phase was 0.1 % formic acid solution — 0.1 % formic acid methanol
(gradient elution) , the flow rate was 0.3 mL / min, the column temperature was 40 °C,the injection volume was 1 L. Mass
spectrometry conditions: electrospray ion source, positive ion mode, and multiple reaction monitoring scanning mode were adopted for
signal acquisition, the positive ion voltage was set at 3 100 V,the ion transport tube temperature was set at 350 °C,the sheath gas
pressure was set at 5 Arb,the auxiliary gas pressure was set at 23 Arb. The plasma samples of seven patients with ovarian cancer
treated with OLA in the Gynecological Tumor Center of the hospital were collected for blood concentration detection.
Results There was a good linear relationship between the mass concentration of OLA and the peak area ratio of OLA and OLA -
d8 in the range of 100 — 10 000 ng / mL ( R* = 0.998 8 ). The intra — batch and inter — batch precision RSD of OLA was
lower than 15 %,and the accuracy was 98.59 % - 111.08 %. The results of extraction recovery,matrix effect and stability all met
the relevant requirements of biological sample analysis. The plasma concentration of OLA in seven patients ranged from 250.61 to
1 932.77 ng / mL,which were within the linear range of the established method. Conclusion The established method is sensitive,
specific, and simple for sample preparation, which is suitable for therapeutic drug monitoring of OLA in real - world clinical
samples.

Key words:olaparib; UPLC — MS / MS;blood concentration monitoring;clinical sample
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() 35 il 1 208 A% 22 M VB 2 WA ELAE AR TE 2
R Z AT RERYZ IR, FEAH R O 25 25 700 i T, ;R (R 2659
R sl 12 S BN R E (C ) e = AR S, B
WFFEF B, OLA B3 C, B, R BN & A 5 AL
E SR, W 25 1 C A B T B0 AR R R AT
FE 2 EE I KU, 32 St A AR AR TR T S B S R YT
A RO ER T, B ETALSE H OLA Y FE R Jy %
AH 1) SCRR R A5 55 /0, [ Al 1) 32 228 WA 3%
FREX T (LC - MS/ MS) ikt o0 B A 14 e K
BRI 2R OLA I 24 9 B 1) 107 3 T b, AR5 v 4
FE T AT BRL PR R e ARV R € AR R 5 (UPLC -
MS / MS) 3, 5 A2 OLA ¥ B, by itk — 254
5% OLA Il 3% 25 2 5% 5 HO7 RO B PR 22 0] 9 OC ZR 2 it
PR R .

1 UE5KH

1.1 {4z8

Thermo Scientific™ TSQ endura™ ¥ AH {4, 115 55 X 5t
TR R B0, 4045 TSQ endura Y = 5 DU AT BT iE AN
UltiMate 3000 % =5 %50 AH €435 A Al TraceFinder 4. 1
B4 (3£ [E Thermo Fisher Scientific 23 7] ) ; SQP A Hi K
- (78 [ Sartorius 23 A K FE 4 0. 01 mg) ; KB3 B R JiE 1
HAX (R Bt il R 5 A= R A FR A H) ) 5 SB - 5200D #Y
R PTETEL (T O 2 A R I A R 7D ) 513 -
SK Y B FH SO ML G R o] AR A A PR R s HI -
16KR A1 5 B0 Gl e AT AR B s A IR A FDD o
1.2 X%

PR 0 ) X6k B (1645 136925, 5 1 99. 34% ),
BRI — d8 X HE i (HIL5 ok 255623, F i > 98%) , 1
W T35 B MCE A= W RHE A Al 5 W LG ¥ R gk,
H R . — FF 6 A (DMSO) A 4 i 4, 7K A Jitt i EG 46
HK
2 HEEH%R
2.1 REHEHG

3% S5 - 8,385 FE K Waters ACQUITY UPLC BEH
CigfE(50 mm X 2. 1 mm, 1.7 pm) ; T S AH 8 0. 1% H iR
W (A) - 0. 1% H g I EE(B) , B B PERR (0 ~ 2 min B}
20%B — 50%B, 2 ~2.7 min I 50%B, 2.7 ~ 4 min i}
50%B — 90%B, 4~5 min B} 90%B, 5~6 min H}
90%B — 20%B,6 ~ 7 min i 20%B) ; i#i# 4 0. 3 mL / min;
FEIR R 40 CiERER N 1 pl.

Jo i 25 A < B U M S 25 B R (ESD) , IE B
B, 22 50 W (MRM) 945 07 1715 5 R 5 o 3
TFURHLE N 3100 V3 TR N 350 °CL 8RS
5 Arb, 5 B <R 1 23 Arh, OLA #1 OLA - d8 Jiii¥% 2 %k
W1,

%1 OLAFIOLA - d8 BEERIESH

Table 1. Tandem mass spectrometry parameters of OLA and

OLA - d8
et HETn/z) FTHF(m/z) #EREZG)

OLA 435.30 281. 254 29.87

OLA - d8 443.25 281. 254 30.73

2.2 BEREARLE

P 45 W« FRECOLA X} BE 5 10. 00 mg, K5 %7k 2, B
10 mL A&, 0. 19% DMSO — HEEE 25, i i &
WP M 1 mg / mL Y OLA I 45980 ; FRELOLA — d8 X B i
1. 00 mg, AEEHRE , B 10 mL A E P, FHH EE 2,
JG B W E M 0. 1 mg / mLL (4 INARIE 85 T o 1 T8 4%
PETRBCH, I EOGIRAE T - 20 "CEE VKA

TAEW : BCOLA IV #85 Wi  , LA 50% H it 48 0 #f
B A5 M B 435124 100,200,500, 1 000,2 000, 5 000,
10 000 ng / mL i 51 TAEH  HLOLA — d8 I #5915,
DL 2GR A5 R B R 250 ng / mL A9 bR TAER

AR - B OLA I 45 W35 &, LA 50% H Bl 25 A 1
W, DA K il 28 B i W B2 43531124 300, 1 500, 7 500 ng / mL
K (39N RN i o

FEA AL B UM 100 pl, & 1. 5 mL B A
300 pL ZAE (F AR ), IR HE S min;4 ‘CF 14 000 r / min
B0 10 min, B EVE R, EIAS
2.3 FHirzEgiul

F G038 PRI B 6y AR IR 9 A 25 3K
P2 200 N T AL 4 2. 1 TR kI S 1 AR I
IO OISR S5 BN, 0LA 5 OLA — d8 (144 83 it el 4351
3. 45 min F13. 42 min, PEPEY)FE T OLA & OLA — d8
BT AiE UL 1 A - B,

LPEXRRSER FRLLOQ) B8 . 2.2 F &
G AR A S &, DA, #% 2. 2350 F kA0 21, Fi%
2. 1300 R0 A% (R E R DU 5 9 S e T AR DA I S
OLA Jii & ¥ ¥ (X, ng / mL) M 48 FR .OLA 5 OLA - d8
A4 W TR LU AEL (V) AR AR SR FH A (o = 1/ x3) e/
TR AT AR EE TS Y = 7.362X1074X -
4.867X1073(R?>=0.998 8) . 4 A i/ , OLA Jiit #2 ¥k FiF
£ 100 ~ 10 000 ng / mL {i [F N A1 OLA 5 OLA — d8 I i
FUAEZME R R R A7 LAF MR A 10 1B OLA FiT 6
e A LLOQ, 25 5 LLOQ 4 100 ng / mL.

5% B2 20O - BUE B B BR (ULOQ, BIVER 1 3 Bl o K
B VA VRS i, SRR A |, B S A 509 PS5 S5 R
RO, FAE 3R AR E W], OLA £ ULOQ J5 25 AL &L h
B I R AE 2 T LLOQ Y 20% (43 %I A 10. 49%,
11.78%,10. 06%) , OLA — d8 7E#FFE I B 28 FRE S Y
Wi 7 AEL A7 35 /)N T S i 13 B Y 5% (0. 12%, 0. 02% ,
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?37‘37’5” 102 ff?‘?"\’f{‘/x 10° ®3 BHEAEREZHTHREEREER(%)
<] 4 e Tab.3 Results of stability test of each samples under experimental
ol 3 conditions (%)
4 2 OLARERE Rtk (-20°C) aFHA(-207) REEHA
5] 1 g g
\ (ng/ml) Id 3d 154 30d 24h 48h 96h (EHFH4T,24N)
() bl ‘*"‘\ww 0 ‘
¢/ min ; ¢/ min 100 1.6 2.58 230 6.93
1 2 3 4 5 1 2 3 4 5 6
A B 300 1.40 230 0.26 2.90 3.89 3.54 3.21 3.22
BT /% 102 BT /% 102 1500 241 239 3.00 118
10 80 7500 159 5.12 472 6.15 161 1.28 4.05 418
8 s \
. % PRS- B 90 L 25 M 2%, 43 S A 300,
s 0 7500 ng / mL BRFEIHW 10 wL, 3 Bk e 2 P47 303,
2 2 F2 2. 200 J5 AR BRREAS 44 2. 1 350 350 A5 1R AR I
0+ t/ min f . . . . , ¢/ min N R
1 2 3 4 5 6 T 3 a5 6 FE LI AL(A) B 100 WL 25 (M3, 32 2. 2 F
C D

A ZahRHEA B REFTR EEERERZAOLA - 8 &
#B C.OLAMEAGZE D.OLA - d8#97& % % &
E1 AMRHoimimayaslaikE
A. Blank plasma sample B. Chromatograms of LLOQ,ULOQ and
OLA - d8 C. Residue effect of OLA D. Residue effect of OLA - d8
Fig. 1.

0. 07%) , 3% LA fb D e AN 32 52 0], T3 4k % B8 4800 7T o £
UL C - D, BR AR B R A R L3R 2.

HERA B 550K % B B« B LLOQ K2 2. 2 701 FAIK
R S R A5 IS B, I I Ay i AT RO Sy,
2. 200 N OB A IS F2E 2. 1 5 R g6 A AR R R I
FE R 3R, ESE3 d, M 2 H bRt 258 i A
i STV BE SRS TF B O R AL PN 5 I TR o R RO
WA RARI, OLA 7E 4/ i v B2 T it Py 1L [H) 6 %%
BE B RSD ¥/NF 15% , HERf 4 98. 59% ~ 111. 08%, 7
PG SRR R AP TR R 2,

K2 EBMENEZTERBLER(%,n=5)

Tab.2 Results of the accuracy and precision test(%,n = 5)

Typical chromatogram of analytes in human plasma

TR R A I ja)
(ng/ml) E#HE  MHFEHZERSD EHE AHFERSD
100 105. 68 1. 66 110. 08 6.43
300 98.59 1.40 100. 19 3.53
1500 105. 03 2.41 100. 38 8. 89

7 500 111.07 1.59 108. 15 7.06

R MR 2. 230 F I R ARAS , 7E - 20 “CF R
B 24 h.48 h,96 h, f£ 4 “CUEEESS i & 24 h, OLA
(LLOQ S A . (i B9 ) L 7E - 20 CHRAF T EFFE 1 d.
3d.15d.20 d.30 difF% 2. 230 F I EE b BRREAS 4322, 135
T A HEAE I T S 0 T AR B SR AE A AR
L o b g v B Y A bR R v B Y RSD 3
TE + 15% JuF N, RIS FEASLE IS0 250 F AR .
TENLZE 3.

48

DA EEREAS 90 WL, 43 5 A 300, 7 500 ng / mL Jii
PEWE 10 pL, NAR TAER 300 wL, B4 17 3407,
TRA), B B E TS 300 pL, 3% 2. 1 300 R iR u 21 ke
e e sk AR (B) o 75 OLA 4R Bl (= A/
BX100%) . 45 5 7R A% L 85 BT W OLA &Il % 43
Wil Sk 110.34% F1 118.34%, RSD 43 5 h 4.38% Fi
8. 13% , FRUIFE M ETAL I ) il A7

SR 558 BL6 MARTRI A4S IS 90 L, #4943
SR 24, A3 BN A S R BE SR 300, 7 500 ng / mL R
10 pL, 3% 2. 2 T 7 PR AL BEAEA  $22 2. 1 01 R 56 45 1k it
FENSE , DA GRS (M, bk i 4 T ik e
Oy BT o TS BE B AEAE T A A TR, 5 TS I v 0 T
FUAR 5 T A AR 9 3L 5 R 7, it — 253l
BT 400 19 5 5 R ok A PN A 14 56 5 R, 110 22 AR IS
— A I T R 5 R R T LR TR T OLA AR IH
— Ak FE RN T 4 9 M 1.25%, 1. 10%, RSD 43 5| 4
5. 84% F1 4. 69% , ¥4 /NT 15% , & WA FE 5 il 78 AS 52 3 i
ARG YIS T
2.4 IfaPRIEARH

VR 7 51 U0 G g SR AR 41 ~ 72 %, HIESE R
FHOLA > 7 d, 3T 17 IRZ5 T 30 min 2R i o A0 12
OLA 9523 o S5 R, F 5 OLA C,;, 1 250. 61 ~
1 932.77 ng/ mL, 3 7€ Jir 8 J7 1% 09 46 M98 LY . 1
L4,
3 itig

I 245 % 3 7 2T 24 W DU (TDMD) P 5 5 Y
T B, e PR 3E 2o 00 2 25 vl B R R R 2 2 30 o, (1 A
b F I AR R R VO B Y, Al 3k RN ER M vy kAR %
o 7 R0 ) A 2 AR A B A 12 SRR I
N, TE I B 5 F0 LS HE LA T 5 I E2 51 OLA 5
MIFE LSS R RV ) kAR S HC A E I BN 2 e -
PESE 2430 P, T OLA (9 TDM ELA ISt i ).
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F4 ERERUNEER(n=7)

Tab.4 Determination results of clinical samples (n = 7)

s FEE(E) MR25 77 ik C,.(ng/mL)
1 72 150 mg, B 300 mg 250. 61
2 41 150 mg, % 300 mg 1932.77
3 49 #£300 mg, % B 2K 1059. 04
4 53 300 mg, ¥ 150 mg 536. 88
5 60 #2300 mg, & B 21 838. 66
6 67 #£300 mg, 4 B 2K 1244. 84
7 57 #%300 mg, 4 B 2K 1 360. 50

— T S A [ P A 5 N L, 24 OLA 1 Cy i T
2500 ng/ mL B}, BE AR R IR kAR R ET
L IR T 2 500 ng / mL C,,, B8 AT BEA BY T45
S 01 S HRE AR R Y OMOHMAED AL 455 1]
oA o 4 SR s, RS R AR RN R RN R E I C,
 AETCEEE 2 500 ng / mL Y C,; 54 OLA FY 251 5
{H AT BT o 25 00 25 55 T e S0 A Y B8 ANHE FEAR
AR A OC X P A OLA 11 TDM AH SC A
7% H W0 7E SEAT 1B X o R SRR g
&

R, AW ST R S T I I OLA
HIRIE ) UPLC — MS / MS 3% , 1% 7 I Hii A FEERAE i 20
S ATT IS R) A HL 3 B 80 e, 7R N R SE HT OLA (1Y
I 2% e W) U R Y 7 (50 B B g R R 449 R
B PR AEL 257705 (300 mg B H 2%, Rk i
7E 838. 66 ~ 1 360. 50 ng / mL Z [A] , 3% 5 FE A SCHk IR
T C VE AR5 55 3 01 5B 35, 2 IR Bl s g B
BMAEAS BN P8 it PRI B 25 25 0 28, 25V FE
70 B4 250. 61 ~ 1 932. 77 ng / mL, 378 i H AR 25
EE R I RZG U £ 5 TP )R TDM, & 30 191 4 DR HR 30 10 e
Wiz , A R YE [ 1T, 10245k (L 536. 88 ng / mL, £
X ARG, B 73 1M 24 v B 48 B AE — g R B b n] 1 el
ST 2R DAAE o oK SRl i — 20 e 42 D B398 £85I
FREA FRIIE IEAE R AN R RO A i i B B
Z WG REE , TR % OLA e BB rh i 2 1 B 1E,
PETHIE R VAT B 9D 25 AN BRI ) & A SR A T
LR R 25 S OLA Il IR AR IR YT -

ZE LR AHESE H I UPLC - MS/ MS 75 R )
JEE R RS R A L T Sk T A O ik
TDM.,

5% ik
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