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Pharmacokinetics and Tissue Distribution of b5-Fluorouracil
Prodrugs Entrapped in Liposome
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Abstract—In cancer chemotherapy, it is necessary to control the pharmacokinetic behavior of an an-
titumor drug for effective treatment. Therefore, two 5-fluorouracil derivatives synthesized with N-a-
cyloxycarbonyl derivatives {1-(N-t-butyloxycarbonylleucyloxymethyl-5-FU(BLFU) and 1-(N-t-
carbobenzyloxymethyDleucyloxymethyF-5-FU(CLFU)}, prodrugs of 5flucrouracil, antitumor agent,
were loaded into liposome of different lipid compositions. After liposomal drugs were injected in-
tramuscularly, their pharmacokinetics and tissue distribution were assessed. The AUC,-.. values were
1.29, 72.50, 85.57, 66.40 and 103.60 pug - hr/m! for 5FU, BLFU, CLFU, BLFU- and CLFU-loaded liposome,
respectively. 5-FU was distributed to spleen and liver with a maximal concentration after 1 hr and el-
iminated after 24 hr. But both prodrugs and dimyristoylphosphatidylcholine liposome entrapped pro-
drugs were distributed to spleen and liver at a lower concentration but maintained for a long time with
a relatively high concentration in lung. Especially, liposome-entrapped CLFU was distributed to lung
with a maximal concentration after 1hr and redistributed to spleen increasingly, while the con-
centration of liposome-entrapped BLFU in lung reached a maximal level after 12hr.
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Fig. 1— Mean plasma concentration profile of 5-FU aft-
er intramuscular injection of free 5-FU, BLFU,
CLFU and prodrugs entrapped in liposomes
with two different lipid composition to rat(1 mg/
kg as 5FU. a: BLFU, b; CLFU, Mean+S.D.,
n=>5).
Key : —O— Free 5FU —®— Free BLFU and
CLFU -—Vv— BLFU and liposomal
CLFU(PC only) —v— BLFU and lipo-
somal CLFU(PC:DMPC 1: 1}
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Table I — Pharmacokinetic parameters of free 5-FU, BLFU, CLFU and prodrug entrapped in liposome after intramuscular injection with 1 mg/kg as 5-FU to

e

1

7

2}

ol
=

o) oFg )

o2

2¥F B 5-EFFeseo ¥

rats
Treatment tie AUCo 24 AUCo wone AUMCs 2t AUMCs oons MRT CL Vs Tomax Comax BA
(hr) (ug - hr/ (pg- hr/ml) (ug - hr'/ml (pg - hr’md) (hr) (ml/hr) (mD) (hr) (ng/ml) (%)
Free 5-FU 1.77 0.98° 1.29 1.48° 3.50 2.81 231.2 605.8 0.46 0.46 100
+0.19 +0.41 106 +0.64 +1.78 +0.46 +112.7 209.1 +0.31
Free CLFU 54 42" 23.6" 85.57" 252.3* 6700* 77.35* 2.96* 225.2** 0.2 0.98 6630
+10.73 *+1.52 +10.37 +18.23 +1929.9 14.53 +0.39 +22.28 +0.23
Free BLFU 50.69* 23 72.5* 254.5* 6900* 69.77* 3.48* 241.7* 0.52 1.03 5620
+7.26 +0.96 +8.10 +14.39 +542.2 +11.06 0.36 +1591 +0.13
Liposomal 76.95* 24.7* 103.6** 237* 11600 130.9" 2.63 257 041 0.72 8030
CLFU(PC only) +21.31 +1.65 +41.58 +22.63 +8131.7 +36.39 +1.05 +15.32 +0.18
Liposomal 40.33* 22.1* 66.4"" 229.8* 4180 57.19 4.42* 225.4* 0.25 1.05 5150
BLFU(PC only) +11.79 +4.17 +28.47 +57.94 +2812.3 18.03 2.09 +32.89 +0.15
Liposomal NCP 20.1 NC 245 NC NC NC NC 11 091 NC
CLFU(PC:DMPC1:1) +0.41
Liposomal NC 24.3 NC 290 NC NC NC NC 1.17 0.98 NC
BLFU(PC: DMPC 1: 1) +0.568
i AUC, , _ of prodrugs
a: AUCo—gpr. AUMCpun, BA= AUC.  of 5-FU X 100

000

b: Not caculated because it prolonged for a long time * p  0.01, ** P{0.05
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Fig. 2— Tissue distribution of 5-flucrouracil after intramuscular injection 1, 12 and 24 hour of 5-FU, BLFU, CLFU and
prodrug entrapped in liposome containing DMPC(1 mg/kg as 5-FU, Mean+S.D., n=5, * 0,01, ** FX0.05).
Key: N: 5-FU, B: CLFU. fll: BLFU, &: liposomal CLFU, ik liposomal BLFU
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