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UPLC-MS/MS i&EME/NR I3 2 EZRE AR BE R A R 2B MR

Mdm e, ek 0, 7 W0 1E KRS, Wi B OB R E K% a. 55— WHE BEBATIHINEL, b. 252 2 259 1k % 2U0F
%=, [ 200433)

(HZE] B @ /MR b SRR B RERRRR (PTX-MA) | 2B R (PTX-PA) A S A2 Al IS B R (PTX-
SA) % 3 PSR AZ WG 7 19 156 1) A vt 5 RO €033 - 3 B T3 (UPLC-MS/MS ) I 5 7 125, 4145 % 5 HUMG IR A 14 /N B ;e 26540 3l
J1E . F53E SRS Eclipse Plus C8 534 (2.1 mmx50 mm, 1.8 pm), 0.2% WK AW (A) FIH B (B) B9 [F] L BITR-A R
FRSHAH, BRI, = DU AT B B TR 22 5 S 7 ARG I (MRM) , Hi3%: 0.3 ml/min, A:38: 30 °C, #EER: 10 ul, &R PTX-
MA. PTX-PA 1 PTX-SA 7£ 5.0 ~ 500.0 ng/ml 5 B P 2415 RAFHILIESC Z (50995 0), H NFIH ARG Fasg vk, 4250
R AL R4 19 RSD /N T 10%; 3 P AZWENG T MRS itk PTX-MA-L, PTX-PA-L il PTX-SA-L 7/l {A
FIREIEH (T ) 405008 14.78. 44.49 1 69.32 h, iEFRFE(CL) 43318 29.06., 24.94 1 13.74 L'kg/h. &hit kLR, R
i, BRI . R ML, T /N BRI Hh S A2 IR 07 R R 4 1 s A o /N P9 254030 1 20 5 25 B3 A, Bt s U i i
HERG N, SEAZIENR T RRIEAE/INEUAR DY Ty SRR AE A, Vi BR300 fol S5 BARAIR, £/ SR B 2 N () R g 7 2 g A A6 i v 2l
AR ILAR N AR BN T2, AT Ry 542 BERR 105 R TS 1T 24 (1 A K T VB R B2 A B
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Determination and pharmacokinetics investigation of prodrugs of paclitaxel
fatty acid esters in mouse plasma by UPLC-MS/MS

CHEN Bingchen®, TONG Dafeng®, WAN Miao®, YAN Feihu®, YAO Jianzhong®( a. Department of Colorectal Surgery, The First
Affiliated Hospital, b. Department of Medicinal Chemistry, School of Pharmacy, Naval Medical University, Shanghai, 200433,
China)

[Abstract] Objective To establish an UPLC-MS/MS method for determinating content of three paclitaxel fatty acid esters
such as paclitaxel myristate (PTX-MA ), paclitaxel palmitate (PTX-PA) and paclitaxel myristate (PTX-SA) in mouse plasma, and
preliminarily investigate the pharmacokinetic characteristics of their liposomes in mice. Methods Eclipse Plus C8 chromatography
column (2.1 mmx50 mm) was used with different proportions of 0.2% formic acid aqueous solution ( A) and methanol (B)
mixture as mobile phase for gradient elution at a flow rate of 0.3 ml/min. The collum temperature was 30 ‘C. The sample injection
volume was 10 pL. The triple quadrupole mass series spectrometer was used as multi-reaction monitoring (MRM ). Results PTX-
MA, PTX-PA and PTX-SA all exhibited a good linear relationship in the range of 5.0 ~ 500.0 ng/ml (7>0.9950). Their RSD of
precision, stability, extraction recovery rate and matrix effect test results was all less than 10%. The half-lives (T1/2) for liposomes
of three paclitaxel fatty acid esters PTX-MA-L, PTX-PA-L and PTX-SA-L in mice were 14.78 h, 44.49 h and 69.32 h individually,
and their clearance rates (CL) were 29.06 L-kg/h, 24.94 L-kg/h and 13.74 L-kg/h, respectively. Conclusion This method had high
specificity, sensitivity, easy operation and good stability, which could be used for the determination of paclitaxel fatty acid esters in
mouse plasma. The results of pharmacokinetic studies in mice showed that T1/2 for paclitaxel fatty acid esters were significantly
prolonged, and the clearance rate were significantly reduced with the length of fatty acid carbon chains increasement, which
indicated that esterification of paclitaxel with different chain length saturated fatty acids could obviously alter its in vivo
pharmacokinetic properties, which provided scientific basis for the research and development of nano formulations of paclitaxel
fatty acid ester prodrug.
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A (PTX) & AR T A 21 G AW B 0 5
153 B0 RARK A =9, J& T 08 8 il
FEIG IR L2 HF IR S8 | A /N0 M s A0 2L e
FIIAYTN. AEGERY PTX SR A T R 4&
@ B IR T 3 B B8O R, I PTX Y 4M ]
PREFEE, 52 25 5 1a AL SR ST
P g 5oy, FLIRG R A4 P B2 s e e i 24
YA IR EE, B I 25 e v, W/ NEERIVE A, A
K250 F st ) 45 05 T 2 AR KRS, Ho,
KB 1 AR 7T 4N PR S5 R (MA)™, A AE R (PA)P
FIRE R (SA)© 454 T 25 W iU BR HT 25 0& i .
N, 345728 KR T 4 A4 L T 245400l SE KA A
TR T SR, AT A 30 3 R D O TR A TR 5 SE K
i TR LIV T B b FE R A B R R TR R 24, 4 i ol %
AR AT, BB T 700 RS P 5 e 1

JIR AR Ay 3 A 8 226 g v Mk 245 0 3 4 ok 32 31
JTIZ T, XA PTX G o A i 351 (4 AF 2 #4488 17
TARYE . BEL, AR PTX 1) C2 2 Rtk 1T le k1B
Wi T B NG ¥ Ik 4 HR 1Y PTX [N T % 1% ik ( PTX-
MA) . PTX k2l (PTX-PA) 1 PTX fif JI 2 fig
(PTX-SA) S HT 2550 F, SR #4046 1 PTX-
MA JI§ i /& (PTX-MA-L) . PTX-PA JI§ Jfi & (PTX-
PA-L) Fl PTX-SA JEFi{A (PTX-SA-L), AMUA] LA fig
TR PTX 25 PE 22 AR, ] DU m gk 2 i L 34
VIR E N . R 2GRN )2 2 Ak s

AWFFE AR H P9 R, s T /N
i PTX-MA, PTX-PA Fll PTX-SA & & A8 =51
VRRH (0, 1% - BB 3B T3 1% (UPLC-MS/MS ) Wl 5 77 125, 7E
LA E I8 % 58 T HAg Bik PTX-MA-L, PTX-
PA-L fll PTX-SA-L 7E /N AR P9 19 254X 3l T 24 ¢
P, DT A PTX AR 17 192 B8 I 24 10 40 K il A %
HERLA R

1 7
1.1 A8

Vanquish™ i & A1 ¥ AH (2353 (3€ [E Thermo
scientific 2 F] ); TSQ Altis™ —H PUZLAT Bk (3£
[E| Thermo scientific 2~ 7] ); & 2 5 3 2 R B .0 L
(gt YR AR AR
12 &2

ERBE (4l =98%) W AL L B AZE Y s
B e A BR A B 5 SR A2 B IR 5 R TR (PTX-
MA, 4l =98%) J¢ FLJR it i (PTX-MA-L) | 42
it Ao HiE) 2 B ( PTX-PA, 4l B =>98%) & LI it i
(PTX-PA-L) . S4Z B0 5 R I (PTX-SA, 4l i =

98%) Sz )R i fA& (PTX-SA-L) ¥k F ;s iR . 8
alik ., R SN A R ER IR (b ) A R
Hl, O GGl R SIS [ IR AR YR
ARRAF.
1.3 s

ICR /N O, 1822 @) ) [ 7 VT 248 3 A1) A 51
R B ARG RA R . s kS : SCXK(H7)
2020-0002,

2 FESER

2.1 RIRERALE S Fete ] £
2.1.1 okt

f63%4E: Eclipse Plus C8 {4544 (2.1 mmx50 mm,
1.8 pm); JiEsAH: 0.2 % HRR/KIER (A)-H EE(B) B
PEE; BB REVERRF: 20 % B ~ 60% B(0 ~ 0.3 min),
60 % B ~ 98% B(0.3 ~ 3.9 min), 98 % B ~ 60% B
(3.9 ~ 4.8min),60%B ~ 20%B(4.8 ~ 5.2min),20%
B(5.2 ~ 7.0 min); Jiii#: 0.3 ml/min; JEFER: 10 pl;
FER: 30 C.

2,12 Bk s

HL 555 25 U5 (ESD SR FHIE 85 1 RAERIA . 5
TS B HE: 3.5 kV(+); B &SR
. 325 C; BALIE: 275 C; 855K 71 35 Arb;
R E S5 Arb; BANAE K 1. 1.5 mTorr, SE &5
MrEs 743 58 m/z 1086.7—518.3(PTX-MA) , m/z
1114.5—546.3(PTX-PA), m/z 1142.7—574 4(PTX-
SA), m/z 237.1—194.0(-K 5, NAR) .

22 ARSI AR &
22.1 PTX-MA. PTX-PA Fl PTX-SA IE W45

A3 BIKE B FREL 10.00 mg Y 3 BT IR 5 (PTX-
MA. PTX-PA, PTX-SA), & T 10 ml i, H
PP Pty i 52 5, TSI 1.00 mg/ml B R it 45
W o VR — 5 o P X)Lt i A VR, PR Y s 7 o —
RINRE TARR, BT 4 °C UKFAIRAF & H
222 BRI &

HE % FREL 10.00 mg K V5, H 206G % it
FEZS, Beil A% 1.00 mg/ml B NARE R TR . E—E
I ARt AT, T G R B A 30.00 ng/ml TAE
VW, BT 4 °C UK IR
2.3 R AR SRR AR &

Fi 2% w0100 pl /N BRI ZEAE T 1.5 ml 5
LA, A 300 pl NFRA, IRHETR A 1 min )5,
13 000 r/min &.0> 10 min, W H 3R, & T H M
EPE T, 40 C FESELETHERN. HBEE
B 200 wl SNEEEHE S, o 0.22 pm JE B AR, B
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TSI BRI RE A TR
24 FEFERIE
24.1 LJEHEE

K 4% B 100 pl 25 (1M, A 300 ul Z B
B 300 pl INFRE, #i “2.37 10 F 7 e RS, 4%
“Q1TR I RIE, e AT H MK s R R
B 100 pl 25 (ML, 4% “2.37 50 F ERAEAN B S, ik
“ONTIR IR E, 10 S BRI R A
Kl K % 8 B & B PTX-MA. PTX-PA, PTX-

A B

i nM,nJ 1

SA 75 1 LK AE 4% 100 ul, FH 300 pl Z 50
300 pl AR, #2 “2.37 300 F ik Ab 5 , % <2.17
TR I, i 58 & PTX-MA, PTX-PA Fl PTX-
SA WIS AR g . 258 ULE 1, NAR. PTX-
MA. PTX-PA Fl PTX-SA ) {f %16 B 3T JC B i N
PR 2 o W A, JCOR B IF ) 43531 Oy 2,41, 437,
4.84 1 5.28 min, 2% BH 1M 3¢ rp oy U5 M 4 AN T 4
PTX-MA . PTX-PA. PTX-SA FINFRIGIIE .

C

0.01 1.00 2.00 3.00 4.00 5.00 6.00 7.01 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.000.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

S [E] (#/min)

D

0.01 1.00 2.00 3.00 4.00 5.00 6.00 7.01
A 8] (#/min)

Fs ] (#/min)

s a] (#/min)

E

A

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.01
A E] (#/min)

1 ZAME (A) ZALR B). PTX-MA(C). PTX-PA(D) #1 PTX-SA(E) AU M3 # &i%AY UPLC-MS/MS & iZ[E

242 SMEKFR

K2 95 wl /NERZS FHIMK, A 5 ul 5542
B g 5 R Ee 4T BERE B (PTX-MA 5{ PTX-PA =%
PTX-SA) TARZAMRACHIAY 5.00, 25.00, 50.00, 100.00,
300.00 1 500.00 ng/ml ) PTX-MA &, PTX-PA &
PTX-SA FRF e BEXT HEAE /N BRI, 4% 2,37 1
TR, P 2.1 N BRI E . L PTX-
MA 8 PTX-PA Bi PTX-SA XJ MEFE i He BE Sk Ak
Fr (X)), e AR 5 N s s TR A LB DA AR A
(V) FATLAE RN 04T, R4 A A5, 4558 0
1,

#£ 1 PTX-MA. PTX-PA F1 PTX-SA Byfr/EfZ%ES

X R HPEigEs r LMLl (ng/ml)
PTX-MA  ¥=0.186 2X-1.984  0.995 8 5.00 ~ 500.00
PTX-PA  Y=0.668 5X-12.977 0.998 4 5.00 ~ 500.00
PTX-SA  ¥=0.402 1X-7.171  0.9988 5.00 ~ 500.00

243 HEDHEEFORG % R A

ez [/ R E, 23 BB & PTX-MA. PTX-
PA Fil PTX-SA ¥ £ 2 10.00, 250.00 F1 375.00
ng/ml PG, A, 85 3 AR EE Y /)N BRI AR Sl VS VA
HT-80 C R VKA R . #“2.37 0T Jr ik ab 3

J&, T 207 WU R T . AR
507, BRBELFE 3K, %L 3 do ARAEINE PTX-
MA. PTX-PA., PTX-SA Fl PN 47 (1) 06 1ij A, 1153
PTX-MA. PTX-PA Fll PTX-SA [ 52 ¥k i, % %¢
PTX-MA. PTX-PA 1 PTX-SA 1%, . &5k BEfE/N
BRI B B P B2 H TR o 6 RORS 9% R .
#2450 R, PTX-MA, PTX-PA Il PTX-SA 7£
ik, . 3N IREERY H A H 8] 1)K % B RSD
BI/NT 8.4%, HERAJE IR T 95%, RPN 2 B
SR/
244 FoE s

Hezs F/NBRMSE, A3 B, w3 Nk
J&# (110.00, 250.00 11 375.00 ng/ml) K Ifil 3¢ ¥¢ 5
(PTX-MA. PTX-PA il PTX-SA) 4% 3 3, /09T
RS 12 h, —20 C #RAF 5 d JEERmE-20 C
BREL 3K, H 237 ik AL BRREAR, P
QTR ITIEHERE TN E . SR BN, 7E Bk
LT, PTX-MA ., PTX-PA Hl PTX-SA [ .
o AR 3 A Sk B Y RSD /N T 10%, 2 B
PTX-MA . PTX-PA Fl PTX-SA /)N LI IEHE 5 7
FIRCE 12 h, 20 C HAF 5 d &—20 C B
il 3 WA TR T R AT
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%2 PTX-MA. PTX-PA F1 PTX-SA #AHREEE (n=75)
‘ ‘ PR I ff
YTRERERY  BHBYREE (ng/ml)
FIHLE (ng/ml)  EIEE(%)  RSD(%) S BE (ng/ml) R (%)  RSD(%)
PTX-MA 10.00 9.93+0.83 99.36+8.32 8.38 10.37+0.61 103.67+6.06 5.84
250.00 242.29+10.93 96.844+4.51 4.51 247.42+5.30 98.97+2.12 2.14
375.00 371.31+6.30 99.02+1.68 1.70 373.37+6.20 99.57+1.65 1.66
PTX-PA 10.00 9.83+0.50 98.28+5.00 5.09 10.25+0.55 102.53+5.52 5.38
250.00 248.42+6.81 99.37+2.72 2.74 246.93+5.74 98.77+2.29 2.32
375.00 373.79+8.70 99.68+2.32 2.33 371.59+4.12 99.09+1.10 1.11
PTX-SA 10.00 9.59+0.51 95.90+5.08 5.30 10.33+0.67 103.27+6.72 6.50
250.00 248.81+7.89 99.53+3.16 3.17 245.92+5.04 98.37+2.01 2.05
375.00 374.36+8.81 99.83+2.35 2.35 371.26+2.43 99.00+0.65 0.65

2.4.5  BEERNSCASFN R B0 i e

Bz /N RS, A3 AR HIMIG . . & 3 ik
B (110.00, 250.00 A1 375.00 ng/ml) Y Ifil 3% FE &
( PTX-MA. PTX-PA fil PTX-SA) ¥ & 3 11, %
“2.37 T IR BEREAR, P 2.1 T T vk R
SIATINE, THETARR B A D3 HRAS PR, 4%
“2.37T N kAN AR AR S, BN PTX-MA &
PTX-PA 5% PTX-SA TAEBIEZHRE 5310 10.00,
250.00 A1 375.00 ng/ml [ 3 FhAS [5] ¥ J3E 1) bk o

W, 4% 2.1 T kSR T A , TR AR TR
i Bo FHH EEECH] & AR (30 ng/mD) BIAIK. L &
3 4Nk (10.00, 250.00 A1 375.00 ng/ml) (1) PTX-
MA 5 PTX-PA 8% PTX-SA B HE S IA W, F& “2.17
TR ke RE A 5, TR TR IR R Co $RHL
KR (A/B) x100%, 35550 A (B/C) x100%.
ZE K 3, PTX-MA. PTX-PA 8 PTX-SA )
FEIBCIE] AR N 3 G0 ) RSD 34/ TF 10%, 754
e 2K

£3 JpRM3EF PTX-MA, PTX-PA 1 PTX-SA AVZEEUWRFIE RN (n =3)
X B HHEHY (ng/ml) [ER (ng/ml) RSD(%) HE AU (%) RSD(%)
PTX-MA 10.00 79.82+6.60 8.28 95.36£6.55 6.87
250.00 88.35+2.84 3.22 96.28+3.59 3.73
375.00 92.08+2.46 2.67 98.86+1.46 1.48
PTX-PA 10.00 73.34+7.24 9.88 94.28+1.96 2.08
250.00 83.58+2.24 2.68 98.46:1.86 1.89
375.00 89.47+1.51 1.68 98.88:£0.68 0.69
PTX-SA 10.00 61.90+4.11 6.63 95.90+5.08 5.30
250.00 77.26+2.88 3.73 98.78+2.22 225
375.00 84.43+1.21 1.44 99.08:+1.01 1.02
25 DNRBERSDAFHR T o Fr s 80E H DSA2.0 #4774k

HEYE ICR /NEL 90 H, TSCH0HT 12 h A5 AL
K, AR E 5430 PTX-MA-L, PTX-PA-L. PTX-
SA-L 34, LASSAZBESEEE /R Fl & 15.00 mg/kg
H/NREFRIKZ 2, 200 T 25 /5 2.0 min, 30 min,
1h.2h.4h,.6h, 12h, 24 h. 72 h. 336 h /MR IE
F K IR 0.3 mI(BEB[R] s 45T 3 /R, &
TRAFZMAE.CE T, LL 10 000 r/min 2.0
3min J5, FIFRE T-80 C KA IRIERIN ., ik
3R b % “2.37 R ik AL RS 4 <217 T

B, VA== AT R A R 258 J22 28, 4
L3 4,
3 it

ARG VAR SV NER, @ T /0 B3
vh 3 SR A2 AR U A R B 25 & & B9 UPLC-MS/
MS Mg 7k . Hip, PIbR . PTX-MA ., PTX-PA Fl
PTX-SA {013 15 {5 B8 i) [a] 43 91 Ky 2.41., 4.37. 4.84
F15.28 min, ¥R FELL 35 . A L ATHAME ST B
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®4 NREFBMGES 3 MEZEEERERATZA

EREAREINFESH (n=3)

RS Hfy PTX-MA-L PTX-PA-L PTX-SA-L
Conax ng/L 226 436.10+4 932.89 289 171.80+5 311.62 333 508.00+3 464.10
AUCy.3361 ngh/L 502 384.75+3 464.10 776 973.44+5 196.15 1 668 984.05+6 350.85
AUC,., ngh/L 503 800.86=8 082.90 777 835.54+6 429.10 1 669 696.54+5 773.50

i h 14.78+2.00 44.4943 .51 69.3242.15

\% L/kg 45.68+1.00 62.57+1.53 68.576+3.10

CL L-kg/h 29.06+2.52 24.94+2.08 13.73942.52

4 PTX-MA . PTX-PA FI PTX-SA & &f44: HPLC (SR ]

DU I AR S B B 22 . SRS AT ) B B 71T TS
SRR EE SR, 2O A ATy B
7L B R R | SRR R R R AR
FE R N /N Bt 2 e 3 eS8 A2 B i R T
245 g 5 {K ( PTX-MA-L. PTX-PA-L Il PTX-SA-L)
OUNSEUENSEST Aws DAk =y G

AHFFE R CME ELHEUTE MK EE A 0 =, 46
Bk [ P9 AT A /N BRU a2 3 A S A2 BN I R R, A
BT Ik R ESEE AT . DA, i AT Bh
FHZEL RS LA K e, (45 P9 R 2% 0 5 25 ke i LA
BP0 B ROR . FRRAE S AE TP AR, A
AT DA BRI, b mT (R A i Ak, B T
ARKG I GE 1, DI $ i 2k ARG SR AR

M2, RS EE ST B9 UPLC-MS/MS I 5E J7 2
T Jm o AR (E | AR ORGSR R . E
FRRE MG, T FH 7 d D0 /N B Y ot 2 v 3
EAZBERRNT TR BRI 2 & . /NRIR N 2513 T2
WL R R, 3 B S A2 B A D B2 T A B PTX-
MA-L. PTX-PA-L #l PTX-SA-L 7£/N AN Y ¢,/
I3 9H 14.78. 44.49 Fl 69.32 h, W R (CL) 4 3
4 29.06, 24.94 F1 13.74(L-kg) /h, #&/RBEE NG R R
T e A< B A B, 58 A2 BE AR D5 IR T8 /1N BRAAR 7R 7
ty RIEFE | T BRI i 2R AL, R SRS
[Fi] 4% < AR Al T 7 T e A A T B S o A HL AR
22, b, S A2 BERR AR PR T A T 1A (PTX-
PA) HAE B 2= 240 615 T — P HWAT &
5% o

(1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

9]

[10]

VYAS D M, KADOW J F. Paclitaxel: a unique tubulin interact-
ing anticancer agent[J]. Prog Med Chem, 1995, 32: 289-337.
ADAMS J D, FLORA K P, GOLDSPIEL B R, et al. Taxol: a
history of pharmaceutical development and current pharmaceu-
tical concerns[J]. J Natl Cancer Inst Monogr, 1993, 15: 141-147.
ABET V, FILACE F, RECIO J, et al. Prodrug approach: An
overview of recent cases[J]. Eur J Med Chem, 2017, 127: 810-
827.
MIKHALIN A A, EVDOKIMOV N M, FROLOVA L V, et al.
Lipophilic prodrug conjugates allow facile and rapid synthesis
of high-loading capacity liposomes without the need for post-as-
sembly purification[J]. J Liposome Res, 2015, 25(3): 232-260.
HARADA H, YAMASHITA U, KURIHARA H, et al. Antitu-
mor activity of palmitic acid found as a selective cytotoxic sub-
stance in a marine red alga[J]. Anticancer Res, 2002, 22(5):
2587-2590.
LORSCHEIDER M, TSAPIS N, UR-REHMAN M, et al. Dex-
amethasone palmitate nanoparticles: an efficient treatment for
rheumatoid arthritis[J]. J Control Release, 2019, 296: 179-189.
MENG Z, LV Q, LU J, et al. Prodrug strategies for paclitaxel[J].
Int J Mol Sci, 2016, 17(5): 796-819.
CHEN K J, PLAUNT A J, LEIFER F G, et al. Recent advances
in prodrug-based nanoparticle therapeutics[J]. Eur J Pharm Bio-
pharm, 2021, 165: 219-243.
FANGJ Y, AL-SUWAYEH S A. Nanoparticles as delivery car-
riers for anticancer prodrugs[J]. Expert Opin Drug Del, 2012,
9(6): 657-69.
TPt A, VRahk, 45 SEAZBEAR TR IR B A f ) 4 K
WAREERME LMV [J]. h 2525455, 2018, 53(8): 614-
619.

[¥eFaBHA] 2024-04-23 [fEEIBHAT 2024-06-18
[AxE] ERR


https://doi.org/10.1016/j.ejmech.2016.10.061
https://doi.org/10.3109/08982104.2014.992022
https://doi.org/10.1016/j.jconrel.2019.01.015
https://doi.org/10.3390/ijms17050796
https://doi.org/10.1016/j.ejpb.2021.04.025
https://doi.org/10.1016/j.ejpb.2021.04.025
https://doi.org/10.1016/j.ejpb.2021.04.025
https://doi.org/10.1517/17425247.2012.679927
https://doi.org/10.11669/cpj.2018.08.010

	1 材料
	1.1 仪器
	1.2 试药
	1.3 动物

	2 方法与结果
	2.1 液质联用仪色谱和检测条件
	2.1.1 色谱条件
	2.1.2 质谱检测条件

	2.2 对照品溶液的制备
	2.2.1 PTX-MA、PTX-PA和PTX-SA溶液的制备
	2.2.2 内标溶液的制备

	2.3 小鼠血浆样品溶液的制备
	2.4 方法学验证
	2.4.1 专属性试验
	2.4.2 线性关系
	2.4.3 准确度和精密度试验
	2.4.4 稳定性试验
	2.4.5 提取回收率和基质效应试验

	2.5 小鼠药代动力学研究

	3 讨论
	参考文献

