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Abstract: Objective To develop a HPLC-MS/MS method for determination of Ponatinib in CML patient, and make it used

in clinic trial providing a laboratory evidence for clinical rational use of Ponatinib. Methods Patients plasma protein was
precipitated by methanol containing internal standard (ponatinib-d8). The separation was performed on a Ultimate XB-C18
column with a mobile phase of water (containing 2 mmol/L. ammonium acetate and 0.1% formic acid) and methanol (containing
0.1% formic acid). The way of eluting was gradient,and electrospray ion trop positive ion mode and MRM scan were used to
simultameously monitor palatinib m/z 533.1>260.1 and Palatinib-d8 m/z 541.2>260.1. The internal standard method was used for
quantitative analysis. Ponatiniband Ponatinib-d8 peak area ratio were used to calculate the plasma Ponatinib concentration and
the performance verification(linearity, specificity, precision, accuracy and stability) was also investigated. Results The standard
curve of Ponatinib was linear over the range of 1 ~ 250ng/ml, ¥=0.0193X+0.0284 (7=0.999 1). The endogenous substances in
plasma did not interfere with the determination of Ponatinib and Ponatinib-d8. The average recovery was among the range of
100.91%~105.18%, and RSD of intra-and inter-day validation were less than 5%. RSD of room temperature stability and freeze-
thaw stability were less than 5%.Conlusion This HPLC-MS/MS method had the advantages of simple pretreatment, high
specificity and sensitivity, and could accurately and quickly detect the concentration of plasma Ponatinib, which was suitable for
daily monitoring of plasma Ponatinib concentration in patients with chronic myelogenous leukemia.
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& PE AL 40 Bl 1 1ML 9 ( chronie myelogenous leu-
kemia, CML ) J&—F 5 M 22 BE i i T 20 A Hg A %
g, TEEN I ERRZN 0.36/10 000, £R T
HAE N BRI A S 5 iz B FRIE TR B A% 2 A
i, BCR-ABL @& 2 H 280wy 7 725500 U 1
JF BCR-ABL #8 [i1] f) 5 2 B2 Mg ) 77 ( tyrosine
kinase inhibitors, TKI) J& CML i & I VA7 B9 &
P25 U, b4y # e (Ponatinib ) A <L L
A TKI, FEM T #4074 T3151 RAEFHTERL
A CML 5% & #4154 T3151 2878 B A4 3Rk e (o 1k
PHPE Sork itk B A (s (PhtALL) U {A7f
TEAERmZ s s 22 5 B R FREK
wf I RZY, fFTEMCE . W25 P . 259 ) 40 B AR
MERE, fENERLEATENEE, NEH
Ponatinib G788 a5 e KAk, ik el T 2 5] B A
A TELRIGYT . W75 2250 20 45 Ponatinib Il 25 ¥
FEReHE— TR, IR AIRITRCE . HET,
74 LA %A Ponatinib S kG AR &, HX
BCEAGY (8 R R RS ik, Bk, 57 —Fhil A i
U FR 5 Ponatindb fY I 24 v 2 G 5 32k %0 1 IR B
LI AT ER B
1 MR5FEE
1.1 BB A Jasper SRR (IE RS0 ( Sciex
2 w) ), 4500MD = 8 PO G AT T RE A I 4 ( Sciex
/v ), Analy V1.6.3 (Sciex 2% F) ) , VORTEX-2
GENIE (Scientific industries), LEGEND MICRO

21R ( Thermo ) . ! [ (HPLC-Grade fisher), Ji& 1
[C7EK (7 MIERE ) , AR (HPLC Grade,
MREDA TECHNOLOGY INC), Z [ # (HPLC
Grade, MREDA TECHNOLOGY INC), Ponatinib
( SHANGHAI ZZBIO CO, LTD ) , Ponatinib-d8
( SHANGHAI ZZBIO CO, LTD ), Ponatinib Fi#% ffi( b
FEAYFHAARAR) .

12 #ik
12,1 JBAH G5 B s 4
12.1.1 @i 5. ® M Ultimate XB-C18 4, j% 4

(4.6x50mm, Spm) , HE 60°C; Hi#E: 0.8 ml
min; 3 & A0: 2 mmolL Z. 2 # -0.1% i R /K ¥
W (B)-0.1% Mg B (A), dERER 3 pl, ¥
Bt A2 BEEEYERE, 0.01 ~ 0.5 min, A AT N
60%-~95%, ~1.5min A FAHKIE 95%, £##F 1.0 min,
~2.0 min A FIRFEM 95%~60%, ~3.0 min A HI¥EE
60%, {#4F 1.0 min.

1212 JRiE&MF: W&R 1, B E iR (EST)
PLZ2 T R Wi 2 (MRM ) #EFT 1F B 4G
BEFEIETHE (IS ) : 4 500V; 25FIEIEE ( TEM ).
450°C; RIS 10 GST, N2 )JEJ7: 55 Sk 2(GS2,
N2 ) Ji J1: 55; Curtain gas: 25; fili & <k 77
Medium; [T F 52 & 50 B9 B F F2 i A: Ponatinib
m/z 533.1>260.1, Ponatinib-d8 m/z 541.2>260.1,
Ponatinib #11 Ponatinib-d8 i H B3 Fi i & DL 1.
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122 ¥WRECH: Ponatinib bR AIECH]: 45T
i A EEK (50 @ 50) ¥ ffbrifE i Ponatinib 1.0 mg
Fil Ponatinib-d8 1.0 mg, %% % A a9 10.0 ml 7 &
i, FIMESEZS, 1#2), 78 100 . g/ml Ponatinib F1
100 . g/ml Ponatinib-d8 £, 1ENAE&E, —80°CIKFH
%M. RIEFMEEK (50 : 50 ) HKYKH E Ponatinib
fiti # ¥, 74 Ponatinib #7 fE & % ¥k Ji£ 7 10, 50,

100, 250, 500, 1000 #12 500 ng/ml, 1K 1~7 5

ZAVbRMETAER; S, LIRE R, #&T 10
ng/ml Ponatinib-d8 PI#73k .

123 FERALE AP FMEBBURE MK 100
p1'#E T 1.5 ml Microtube 7, #RfSHIIA 2 mmol/L Z,
W —0.1% HIRR/KIEIR 100 w1, 5T 0.5 min,
FE Al Ponatinib-d8 P47 ik 300 w1, % HEdE % 0.5
min, FHANAZS HHEE 500 pl, #WAEHE% 0.5min,
1 3000 r/min Z5.0> 10 min, J_FiEH 150 w1, JEREASN
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1241 LEREFE. RAALE L, 5HEH
6 173 A [ filt BE AR AY 25 L% . )N A Ponatinib /%
Ponatinib-d8 {1975 H L3 . 321 & 45 25 )5 A I

e <1237 Wil e,

1242 FRifE M2 22 A 2 SRR . 43 A i
#90 w174y, SMAMER 10, 50, 100, 250,

500, 1000 F1 2 500 ng/ml ] Ponatinib Z %1 f5 i 1
YEM 10 pl, 4% “1237 Ab# fikibi, % HPLC-
MS/MS 43 #r, Lk Ponatinib 5 Ponatinib-d8 ] f2 2
e (Y) M9 AR, LAIMLAE Ponatinib % (X) N
BEAbR, DU/ TIREIATERE RN, TR L fS
I (10 = 1) Jbnife, THEERE R,

1243 FEESFPBCERT: B, . K (150,
30, 3 ng/ml) 3 FPHRFERY Ponatinib Jiid% 545 6 1~

e 1.23 WighfTab M, 1 RNFELENE 6 Ik, %S 3
K, AR RAARTEINS, TR & A v

JE, AR RS A S5 B AN B () A R AR e
22 (RSD) . F5AENN M B e BE 55 B 6 ol i ie i 0T
g, AR RIBCR

1244 RREMIALR: W&, . K (150, 30,
3ng/ml ) 3 fft ¥ [ Ponatinib Jfi #5 5h, 7 1.2.3 i jjk
Frab3, BRI 3RS, BEHAAERME 4h,
F R R 3 YR AbRES S IRAE 4 h BRE .

13 % it & 4 4 fli il SPSS 25.0 ( SPSS Inc.,
Chicago, IL, USA) #7140 i12#4047, HHEF4{E A
b,

2 R

21 HEBMEZER H 12417 WHE 3 EERA,
W2, gEEXW, mEHHNBEEYREA T
Ponatinib % [N #7 Ponatinib-d8 i 52, & @R
-, Ponatinib & Ponatinib-d8 A4 {5 4 B[] 2424 1.23
min, BEIIZ GRS Bk R i, HNFRIE

PTG
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A ZSHIMYE; B. 45 HIM3K +PonatinibtPonatinib; C. B #H MEE
B 2 Ponatinib 1 Ponatinib-d8 f&i&E

22 HEHZXAZTER O 12427 BHEZEZN
N ¥=0.0193X+0.0284 (=0.9991) WLIE 3, F«
#H Ponatinib [l 257 FE7E 1~250 ng/ml N2k TE KRR
4, WIHFER, HRMCERPFR M 0.1 ng/ml,

48
40 +

30

Ponatinib [ /ponatinib—d8 [AiFH

0 50 100 150 200 250
Ponatinib i< (ng/ml)
B 3 Ponatinib FrifE £k
23 MHFEEZE B “1243" 07 Ponatinib ¥
W% [al i 4%, UL % 2. Ponatinib [ P RSD
1.27%~3.06%, H[a] RSD & 1.34%~3.32%, —Jt&[Al

WCRAE (10091 +1.8) %~(105.18 £ 0.7)% =N, 1%
HEFMPE
% 2 Ponatinib BEEESEIWENELR (n=61, xx5)
H % H S %
(if,i WK RSD  EMCE  WSKE RSD R
(ng/ml) (%) (%) (ng/ml) (%) (%)
30 303000 306 103.03£1.8 3.0£0.10 332 1009118
300 3037:039 127 10456+05 304+£042 140 10441209
1500 1090£202 1.34 105.18+0.7 1509+208 134 1049106

24 FAEMELZR HH “12447 v 75 Ponatinib £
EMEGER, W3, FEL EEERENEST,
Ponatinib ¥ ¥ ¥ /R T Al SERRRE M, BEACRT i 2
Il A 5 BRI Ponatinib I 257 X E MRV TR oK .
25 BAER HHEE, 39%, CML 277}
BCR-ABL FHE. #bfE OHRBHEE)E ., B ICRL
BB, HmiEgE, %k 1] Ponatinib
45mg/d, HiR2AARE, BERMmM2HE, 45588:
16 ng/ml, 2017 4E Rk AR E ¥ 45 ) Ponatinib [f1 24
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W FE AR MR T 34.2 ng/ml, W& PRIGIT ROCR 8048,
HE S R E NG 15 mg/d, [R]AsH R i 2546
Ikt 5 Ponatinib ¥ EEAGIN A58 : 71 ng/ml, 50
R A EIRESR, AR IA G, ZEEE

B IES 5k T3151 2575 F1 E255K 257F, #iFE &
FEAE, 1 IHIZ A {0 T Ponatinib 33 97 #CHE A i A
BESiZ BB R &AL,

%3 Ponatinib FBEMLER (n=3, xxs)
HIE (ol ZRME 40 HREEN WAFERME 4h
VR (ng/ml) RSD(%) TR (ng/ml) RSD(%) S (ng/ml) RSD(%)
30 3.0£0.09 298 3.1£0.10 337 30£0.08 284
300 3064055 1.79 304024 0.78 30.1£0.38 125
150.0 151.7+1.86 123 151.0£2.10 139 150.0 £ 2.10 140
3 i W, b A SCaEST B9 Ponatinib 11243 BRI Ak

CML 3 1& ¢ B0 §9 43F 2 i 2 BCR-ABL it
GIEA, ZIER ) 4a 58 BAT B0 0 WG E MR N
wmYE, OREIRYMBRL, S NG SEN, T
Yoo TAnf s A . T REMES, FEul g
TEBEREHE . R T S PH B A i A I B B A & A
R, #EmslE CML & A, BB IC/E NS —
& TKI, w407 BCR-ABL 3Rk, 245152
CML () —£R3GI7 259 O, (B L0543 343 R 5 7 Ak
A, B TR 2 BTS2 i de e @, AR
TKI (VP JE . e E AT E ) Mg =4
TKI Ponatinib FYFEZE E i, AIGTF S8 i 258k
AT A2 LA B BE A 35 7 O A B 3 (4R BH 1 CMIL
BERRAE T Hr s Bl

Ponatinib Ji:55 —fURK R AR 206 5, fig
A3 BCR-ABL BERR L, i) il CML T4
AHAIET , FEAT T315I 9878/ CML (& . [alRf,
Ponatinib EZHE S A 25, —FE S AR 25
RLERPIR AL, HAEAN R A RN
K, HAAWRE SiE R 380E —E A e 3102
Hom 253 B %, AR MRAIF IR T, &IER
el , SEPORIEE, BEda; JFHE TiZhR
. ABTIRIKGT. HMZkES, 580" ER
HAEVE MBS E MR A SEAR R .. HIL,
SHEA— . A TR TR AR, A
Ponatinib FEATBAEFTARBARTT , X I M2k BE it
TR, LAZRAS SAR AR SO ot W AS L B
A% SCHEST ) Ponatinib 1M 24 ¥ FE 5 A 2% i
TUERE A, BUALBRARXS RIS, A (0; RAHERSE
] ¥ % Ponatinib-d8 1 tn, R &,
R R -t 38 S K% Dl /1N TR0 7 S A6 T 445 S A B0
SrHTEE) Ry dmin, KGR, 8 A IR AR RRE A
R s [l if H SR U R SR MRS, BE IR R
%I Ponatinib [l 257 JEAG M TR R B, A Sza6 2 Fipiy 1)
ELHE T CML B0 58 2 5 ik v Jé i) il 24 9
FERI i, IFEE M TR CML (9% HUE

A S B Y TR ML 24 v JE A 7k 2 B A ] i 12

CML A4 1 A H B0 T 9 i 2 e & W, ] 3

Il R f b A T TKI #7389, BB TR Bl

e TKI ANATT 7 R0t T SL 0 = ARAE .
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