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Abstract: A fast and sensitive liquid chromatography-tandem mass spectrometry (LC-MS/MS) method for the
determination of prodrug of paclitaxel (Pro-PTX) and paclitaxel (PTX) in rat plasma was developed. The plasma
samples were subjected to protein precipitation with acetonitrile (0.1% formic acid), and then separated by LC with
an Ultimate AQ-C18 column (50 mm x 3.0 mm, 3 um) and acetonitrile-1 mmol-L"' ammonium formate (containing
0.1% formic acid) as the mobile phase. Multiple reaction monitoring (MRM) scanning mode was used to detect the
ion responses m/z 983.4—415.2 (Pro-PTX), m/z 854.4—286.1 (PTX) and m/z 808.3—527.2 (Docetaxel, internal
standard) by using a triple quadrupole tandem mass spectrometer with electrospray ionization source and positive
ion mode. The method validation results show that the linear ranges of Pro-PTX and PTX in plasma were 2.00—
500 ng-mL" (» > 0.99) and 4.00-1 000 ng-mL" ( > 0.99), the lower limit of quantification was 2.00 ng-mL" and
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4.00 ng-mL", respectively; the quality control samples with low, medium and high concentrations of Pro-PTX and
PTX were within the batch, the relative standard deviation (RSD) between batches were all less than 9%; the
relative deviation (RE) was within the range of + 9%; In the stability test, both Pro-PTX and PTX in plasma were

stable under various storage conditions. The method was sensitive, specific, and reproducible, and was suitable for

the pharmacokinetic study of Pro-PTX in rats. Animal experiments were approved by the Ethics Committee of

Laboratory Animal Management and Animal Welfare, Institute of Materia Medica, Chinese Academy of Medical

Sciences (No.: 00003552).
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¥ - 2 4R B 30% B; 0~0.5 min, 50% B; 0.5~1 min,
60% B; 1.0~2.0 min, 95% B; 2.0~3.5 min, 95% B; 3.5~
3.51 min, 30% B; Jii#: 0.4 mL-min™; A1 %R JHEFE
Sl UG AME: FmES B TR BT
5500 V; it 5 550 °C; YA A1 (GS1, N,) H7J: 65 psi;
SR 2 (GS2,N,) JE77: 60 psi; S ATAAA (N,) JE77: 30 psi;
BB 7 M 3407 KO8 2 = R SR I (MRM); H
T3 MBI B T N5 N m/z 983.4—415.2 (Pro-
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Figure 1

Chromatograms of paclitaxel (PTX), prodrug of paclitaxel (Pro-PTX) and docetaxel. A: Blank plasma; B: PTX and Pro-PTX

standard curve sample (2.00 ng-mL™); C: Plasma sample from an animal 0.5 h after intravenous administration of 6 mg-kg" Pro-PTX
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Table 1 Results of precision and accuracy for the determination of Pro-PTX and PTX in rat plasma. n = 18, x £ 5

Compound Storage condition/ng-mL" Nominal concentration /ng-mL" RE/% Inter-day RSD Intra-day RSD
Pro-PTX 6.00 6.50 £ 0.45 -8.31 4.83%-7.63% 6.87%
150.00 162.83 £12.80 -8.56 5.88%-8.51% 7.86%
400.00 399.83 £ 23.66 0.04 3.48%-4.27% 5.92%
PTX 12.00 12.07+£0.92 -0.60 2.33%-8.78% 7.62%
300.00 307.61 £22.21 -2.54 4.32%-8.44% 7.22%
800.00 755.94 + 64.31 5.51 4.97%-7.61% 5.51%

Table 2 Results of stability studies of Pro-PTX and PTX in rat plasma under various storage conditions. n =3, x £ s

Compound Storage condition Nominal concentration/ng-mL" Measured concentration/ng-mL" RE/%
Pro-PTX Room temperature for 4 h 6.00 6.09 +£0.22 1.56
150.00 156.33 + 14.43 4.22

400.00 430.33 £ 36.61 7.58

=70 °C freeze-thaw four cycle 6.00 6.51+0.35 8.50

150.00 155.33 £3.21 3.56

400.00 408.67 + 18.72 2.17

=70 °C long-term stability, 42 d 6.00 6.66 +0.15 11.06

150.00 159.33 + 6.66 6.22

400.00 405.33 £4.93 1.33

PTX Room temperature for 4 h 12.00 11.88+0.37 -1.00
300.00 312.59 +22.69 4.20

800.00 870.97 +71.37 8.87

=70 °C freeze-thaw four cycle 12.00 13.34+ 1.12 11.14

300.00 307.12+17.25 2.37

800.00 810.43 +40.13 1.30

-70 °C long-term stability, 42 d 12.00 11.86 +£0.18 -1.14

300.00 304.10 £ 12.50 1.37

800.00 789.34 £ 15.13 -1.33

AUC,_ 5 19 4 341.26 + 508.52.7 873.04 + 2 832.62
F115193.78 £ 6 597.72 ng-h-mL™", iX &K Z (C, ) 539
912 475.00+2090.26.19 616 + 6 328.80 F132 541.67 +
16 226.41 ng'mL", £ W] (¢,,) 40 7 A 1.07 + 0.45,
0.74+0.19F11.78 + 1.78 h. PTX EE 25485 1254
AUC, 5319 285.00 +20.62.238.78 + 51.39 f1916.47 +
493.36 ngh'mL", AUC,_ 4174 313.24 +£25.00.339.83 =
82.97 12 158.66 =2 377.09 ng-h-mL".

K F 15% ¥4 T8 FE IR0 R 7K I VI A 1) Pro-PTX 5K
04, 6 mg-kg' B BKiE 4 45 24 )5, Pro-PTX P33 Il 253k
JEE— I 1) it 26 WL 2D, =B 1% S8 AUC,, A
18 740.97 + 5 038.95 ng-h-mL"', AUC,_ N 18 750.28 +
5039.11 ngh-mL", C,, 48 016.67 + 4 407.00 ng-mL",
t, N 119 £ 0.55 he PTX F % 25 R 5 )y %% iﬂl
AUC,, N 265.79 + 92.62 ng-h-mL"', AUC, 4 297.19 +

100.03 ng-h-mL".

Wit

Pro-PTX 7E AN [A] 45 245 I &~ , sh ¥ 1k A 2% 5% &
AUC, tfE#)1:1.8:3.5,C, HAEZ 1:1.6:2.6, 1R 5
FRE 557 Uiﬁ’]i‘ﬂﬂﬁﬁi‘ﬂﬂo LA 253 FE x40 5
I TR AR B, il 2 52 P BV B, 2R BH Pro-PTX HE A

J&, AT e % 2 R BAT S0 AT AR . X Pro-PTX 4524
&9 6 mg-kg B, AN [A) VB 1) AUC,,, 2K F SPSS 25
AT Z AT . R PSR A Wilcoxon Bk ATES:
AT G b, P> 0.05, R IR RV BERT, Pro-PTX
TEPR N I 3 B B 22 R G gu it 2 P,

Pro-PTX & F g, HE MK PR E R E. &K
JIERESLIE R A, T UK N g B4 1) 551 1
1L pH AE 25 5% 1, B 20 7 [R] B2 A T Bl 400 i 751 96C
LA (NaF, 292 mg-mL™") F15 0.1% A H R H, Pro-PTX
MRS M B U o 2K PF R, PTX IR RE65 CR 35 R e 1
PTX A 1t /N, T8 ff bk 22, 1 48 3 Ak 2% 485 1 2 3% 1) Pro-
PTX, VAT 2 T o, BRI . PR PR AR 2
BORWIAE ), F TR — ot A 28 07 2 AR ) 6 5 42
HWCH SR, 0F TR0 75 92 R 4 57, KA — Rk AR A
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Figure 2 Mean plasma concentration-time graph at the dose of 3 mg-kg" (A), 4.5 mg-kg"' (B), 6 mg-kg" (C) and 6 mg-kg" with hydroxy-

propyl cyclodextrin as vehicle (D)
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