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[ Abstract | Objective; To investigate the pharmacokinetics and the distribution in tumor tissues of
docetaxel nanomicelles. Method: The docetaxel nanomicelles was prepared by filming-rehydration method. HPLC
was employed to determine the content of docetaxel in biological samples and the corresponding methodological
evaluation was carried out. The mouse Lewis lung carcinoma model was established, when dosage of administration
in tail vein was 20 mg-kg ™', and then the effect of free drug (DTX), non-pH-sensitive drug-loaded micelles
(PELA-DTX ) and pH-sensitive drug-loaded micelles ( PBAE-DTX ) on the pharmacokinetics and tissue
distribution of tumor-bearing mice were investigated. Result; The docetaxel nanomicelles ( PELA-DTX and

PBAE-DTX) were successfully prepared. The method for the determination of docetaxel in mice was established by
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HPLC, the linearity, precision of the method and the recovery rate of samples all met the requirements. In the
pharmacokinetic study, the plasma concentration of PBAE-DTX was always at a high level within 24 h. Compared
with PELA-DTX and DTX, the areas under the curve (AUC,_ ) of PBAE-DTX were increased by 3.63% and
8.96% , the mean residence times ( MRT) were extended by 2.86% and 6.43% , the half-life and the drug
blood circulation time were prolonged. In the tissue distribution study, it was found that three docetaxel
preparations were distributed in the heart, liver, spleen, lung, kidney and tumor tissue within 1 h after
administration, but the distribution of these drugs in the tissues was reduced along with the extension of time, the
accumulation of PBAE-DTX in tumor tissue was significantly higher than that in DTX and PELA-DTX at 24 h.
Conclusion; PBAE-DTX can prolong the circulation time of docetaxel in the blood, increase its bioavailability,

and significantly increase its distribution in tumor tissue.

[ Key words ]

paclitaxel ; tumor tissue; tail intravenous injection

ZVEEAZEE (DTX) PR 2 V38, 2 & B
IR AT W o A 40 b s 25 9 /) DTX Xf 2 F fib
a0 AT — 5 40 AR R, a0 e D g e R L L R
e s A s R R S B
FH B /N4 i i s K LR 988 1938 97 o B F DTX /K
kR 2, AR L R, B AT LT DTX i 5
FRER I T R B R 3R 1L AL R -80 (tween-80) , T
tween-80 J&—F B HL A K SR, & % 25 % 1Y
& R G W, 5 RN R RN . 755, T2
F B file = 6t iR 1 2R S AR L T DL S R R B
M R X sl i DTX 75 I R 9 B 3% 5
TR B Rk s 25 K IR PE R IR N B
SR 3 5 245 4 % T 9 2 21 R S M e 1 T AR
i DTX I PRI T 201 6 i

AT AR R G K F AR AE 25 25 R GE W Oy 1w i i 5
T2 B SR R ) R AE Bt i g 24 4 g O ik L
AET R MRS . B FE-RILER (PELA) & H Al
BEH ) —Fh i oy F MR B R A R
EYR B Z R G  RERB R P BB-E
fi (PBAE) J& — Fl fi — 7 I R 18R 5 g 28 9 o ol o
Michael Jiil j 52 b 65 B 19— 28381 0 A6 ) v % fife 4 L
FoAG Ty k18 0 HL 5y 54 & 0 75 10 J5ORL BN 2
1%, B EA R0 pH mw R 4, AT X b 987 41 2347 1
ShHE ), BT LAE H BN T A 25 R G RIE R R T
AR S92 55 SR FH W K AR ¥ 1 45 91K IR PELA-DTX Al
PBAE-DTX, Jf-#4 pH Ut i PBAE-DTX, 4k pH
Y PELA-DTX D) K i 25 254 DTX 47 F 8, 45
5= HE CSTBL/6 /N BRI 14 25 4% 30 7 24 T i
AR N EOE (TR =R
1 #

LGJ-10C A ¥ VR 48 AL (b 3 1Y 2R B 22 A 4%

docetaxel; pH-sensitive drug-loaded micelles; pharmacokinetics; tissue distribution;

J7) ,LC20AT B A0 AH 35 AL ( H AR B A ),
Zetasizer Nano ZS90 T 5t %7 & L ( 9% 3¢ Malvern 2y
A)) ,NA-SL A E R /28 S— R HL (6 5 v 2400 F R
BREA AT ), Sceintz-48 20 V5] ML (771
FEAYREARAA) .

Lewis fili 4 40 i ( o [ B 2% Bl 2 Be 40 i ) |
DMEM 15 558 G4 3 ( 3£ B Gibeo 24 ], it 5 43
W 8114371, 8006350) ,0.25% Jif & 4 fitf ( 3
Sigma 3 ], it %5 DH355-2) , #f iR #h 2% vl i ( PBS,
HyClone A A] 4t NAA1314) A2 EE 2 V4 542
Xt B (b s B LR B A R A | T 4 e
P1086434 ,P1086436 , 4 i %) = 98% ) , 3 £ — -
FLE (PELA, #it 5 20171011) 5 PELA-3-B-43 3L fig
(PBAE) (4it*5 20171020) 344 S5 % H il ,0. 9% 54
ol i Gt (b R SFF AR 25k A R A Al 5
3B16063006) , & 11] %L [i5-80 ( tween-80, [H 245 4 41k
AR R | i 30189828 ) , Kl L B T K,
CNE Ay o 2 A 3R] 18 A 43 T 4

SPF 2 C57BL/6 /N R, M ME 4% 2, K i &= 20 ~
22 g, HAL R A ARSI S B ARG IR A AL A
F&IES SCXK ((52) 2016-0006, 7 5 5 28 v [& b =
Bl 2% B oh 25 BF 55 B 3h 4 10 3 28 DR 2 b o, b
2017090110,

2 FAEREER

2.1 il 5

2.1.1 ZVEEEEESNGE KRREHERE
B BE 20 mg F P MO b, in A B ) (tween-
80)0. 5 mLyf fiff it vie v W ol FH BSF, 1) 32 VA€ V4 W R
T 13% 7 58 FH TC K S BEfil 2 3R 4 3850, e FH A
FHAE B 1Y 0. 9% S8 1k B 1 55 W B & i T Uk

- 141 -



5525 55 T FELEATFZERE Vol.25,No.7
2019 4£ 4 A Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2019
5o 1.0 mLemin ™", K33 1 230 nm, H: 30 C,

2.1.2 ZVEER A H & KR BRI
PELA ,PELA-PBAE % 100 mg, £ i % f5 1 6 mg, &
F 25 mL BB A ZBE 5 mL {5 i, £ 0 i
SEAJA T 50 Clekk 78 & ABR 257, (R 2 ALty
) 5E R R, MK 5 mL, iR JiE 10 min, {25 2 &
# PELA-DTX #iI PELA-PBAE-DTX ( fij # PBAE-
DTX) F & B, B B oK 3% Wi 0. 22 pum 3 L 3
JE, 0 2% FVE MO R T, RIS o R SO R R
R e AT B B Zeta B34V, 38 FE HPLC A6 0 L 28 24
BRAER, WLE T, 455 %8 PBAE-DTX# PELA-
DTX 7600 B | 35 25 | f 3R Zeta HL A 5 T A
Jr i .

®1 SHECERERAOERRE(x2s,n=3)

Table 1 Characterization of docetaxel micelles(x +s,n =3)

i E Zeta L3 LR £ 35 R

Bek /nm /mV /% /%

PELA-DTX 44.5+0.49 -12.0+£0.17 4.9+0.05 87.2+4.10

PBAE-DTX 67.8 £0.21 -9.5+1.51 5.3+£0.10 93.8+1.70
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Fig. 1 HPLC of samples after intravenous administration of
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Fig. 2 Plasma concentration-time curves of different docetaxel

preparations(x +s,n =3)
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Table 2 Pharmacokinetic parameters of different docetaxel

preparations after administration

28 DTX PELA-DTX PBAE-DTX
AUC,, /pg-L™"+h 356 110 374 410 388 010
MRT/h 11.50 11.90 12.24
T../h 0.50 0.50 0. 50
V,/L-kg ™! 12.70 11.76 11. 88
CL,/L-h~"-kg™! 1.10 0.98 0.97
Co/ gL 1980 2 620 2 980
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Fig.3 Drug distribution of different docetaxel preparations in different tissues of mice(x +s,n =3)
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