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Lymphatic delivery of anticancer drug by lipid microsbheres containing prodrug of 5 -deoxy-5-
fluorouridine

Lipid microspheres(LM) containing lipophilic prodrug of 5-deoxy-5-fluorouridine (5-DFUR),
2', ¥-didecanoyl-5'-deoxy-5-fluorouridine (C 10-5"-DFUR), were prepared. The median diameter
of LM containing C 10-5-DFUR(C 10-5-DFUR-LM)was about 200 nm, which was unchanged
during storage for 1 week at 5°C. We analyzed plasma concentration and cumulative lymphatic
transport of drug following oral administration of C 10-5-DFUR-LM to rats, as compared with
5'-DFUR aqueous solutions(5'-DFUR-W)or 5-DFUR added to LM (5'-DEUR+LM). Effect of
simultaneous use of C 10-5-DFUR and soybean oil or lecithin which is components of LM on
lymphatic delivery of drug was also investigated. The plasma concentration of 5-DFUR rapidly
declined following administration of 5'-DFUR-W or 5-DFUR~+LM. In centrast, the plasma
concentration of 5-DFUR was sustained for 24 hr in all cases of formulations containing C 10-5"-
DFUR.

On the other hand, the cumulative lymphatic transport of the drug following the co-administra-
tion of C 10-5"-DFUR and soybean oil or lecithin was higher than 5'-DFUR-W and 5-DFUR+
LM. Especially, in the case of C 10-5-DFUR-LM, the cumulative lymphatic transport was higher
than any other formulation. Those results indicate that administration of lipophilic drug incorpo-
rated in LM is effective for directed delivery of the drug to lymph duct, due partly to direct

transmucosal passage of the intact LM containing the drug.
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% | Physicochemical properties of the drugs and enzymatic hydrolysis rates of C10-5-DFUR

Partition coefficient Solubility K1 Ko
Compound mp | (‘C) G w | Logk™ [in water in soybean oil T e

LogP LogP (agfenl) (gl (n=3, mean +SD, min™")
5'-DFUR 191 —-3.14 —0.36 0.597 | 1000< 1> — =
C10-5'-DFUR 61 6< 6< 5.766 | 0.02>% 350< 0.017+0.003 0.262+0.009

a) Soybean 0il/(.1 M phosphate buffer (pH 6.8).
b) n-Octanol/0.1 M phosphate buffer (pH 6.8).

c) Lipophilic index : The mobile phase was water . acetonitrile system and formamide was used as non-

retention substance.
d) Not detected.

LogP {234 7% /—n, ¥4 ZXMEH0XDED
Dz, C10-5-DFUR @ ZFhit 6 LI LEBHho
7o, YO LM OWITH 3 574 i~ DERE %
i L 7B, oKD 5-DFUR Tl 1 mg/g &
DKV @R L, C10-5-DFUR T 350 mg/g LA
EThoi. TkRcB 0\ T, 2,3 -didodecanoyl-
5-DFUR 28R L, TOWEFEAMEE % 79 L
fedl, £DF A4 XM~ DEREREE L 250 mg/g LLFT
C10-5-DFUR & hiEdnotz. ThSDOFERMS,
C10-5-DFUR # w2 Z - THE L { LM
BYINeEEIhs LBbhi:.

C10-5-DFUR % & @ 5-DFUR @ £ B I D »
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C10-5-DFUR @fE#HE=ZO T, LM #EITRE
Licid, LECHHCRESh, ’EL—Fo
EYVI AT 7—EFHERFICIZ5-DFUR k&1t
L, &6, FA7 %) 7—EBBOFEEHLICE
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# 2 Stability of C10-5-DFUR-LM on storage at 5C

Drug concentration Median diameter

Time

in o/w emulsion of LM

(day) (n=3, mean=8D, mg/ml} (n=3, mean+SD, nm)
0 27.6x0.2 193+£21
T 27.6+£0.1 208+8

EYESFREEBS L UVRFECELEIED ST,
LM BEF B ESRHHPLETHS L2 ERTE
7z. %72, C10-5-DFUR QMBI TH 3 8FKIh 5'-
DFUR =%, LM SFSEREZRS X U 1 8MEE
%z, HPLC I X D BIELI-BE, L bBRHBRA
(0.02 pg/mD) AT THY, 20~ b5 A LICHE
VO —7 3@ ohizhol.

(3) 7y FEOBRSERDMENEDEE

5-DFUR k¥ # (5-DFUR-W), 5-DFUR % 3
7 ) —LM 8F il CHRARL - LM 8% (5-
DFUR+LM), C10-5-DFUR D7k 8% (C 10-
5-DFUR-W), C10-5-DFUR @ #" 4 X il & ¥
(C10-5-DFUR-S), 1.2%v >+ > 2 &ML &
C 10-5"- DFUR 7k % % (C 10-5-DFUR-L) 8 X
U* C10-5-DFUR-LM % # 1L # 1. 0.406 mmol/kg
Zv bcRORS L, ThPhosFRE5%0Mm
P IERERRARE 2 1 R T. 5-DFUR 28
A7 5 5-DFUR-W & 5-DFUR+LM 0#5%0
5'-DFUR M&F - gEH#R X, Cmax OFHHETZ
NZ 1 102.9 nmol/ml & 104.5 nmol/ml TIZITHF
ETH5HH, ¥-DFUR-W Tt Tmax »30.67h ¢
5 RFMIE AR PR E SR 2 e -0
L, 5-DFUR+LM Ti&, Tmax #30.94 h Tiin#gf
5-DFUR i3#5 9 Rl & THii 2 iz, C10-5'-
DFUR O ®FDFE, WIhoBMFIcB»TH, MM
Bz i k4 5-DFUR E LTHB L. 5-
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B 1 Plasma levels of C10-5"-DFUR, 5-DFUR, and 5-FU after oral administration of various formulations to rats at a

dose of 0.406 mmol/kg 5-DFUR or C10-5-DFUR
A ! 5-DFUR-W(n=4, 5.0 ml/kg aqueous solution)}

OmTmoom

:5-DFUR+LM(n=3, 8.6 ml/kg o/w emulsion)

: C10-5-DFUR-W (n=4, 5.0 ml/kg aqueous suspension)
1 C10-5-DFUR-S(n=3, 0.98 ml/kg oil solution)

1 C10-5"-DFUR-L(n=3, 6.76 ml/kg aguecus suspension)
: C10-5-DFUR-LM(n=3, 8.6 ml/kg o/w emulsion)

1 5-DFUR concentration. @ : 5-FU concentration. [ : C10-5"-DFUR concentration.

The volume/kg of C10-5-DFUR-S and C10-5-DFUR-L were coincided with the volume/kg of each component in
LM. Each value represents the mean=SE.
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+ 3 AUC of prodrug and its metabolizes following oral
administration of various formulations to rats at a
dose of 0.406 mmol/kg 5-DFUR or C10-5-DFUR

AUCL"I” AUCS‘-DFUR AUCS—FU
(mean+SE, nmol h/ml)

=

5'-DFUR-W — 151.6+15.0° 3.1+£0.4 4
5-DFUR+LM = 202,24+17.29 10.2+1.6 3
C10-5"-DFUR-W =5 49.5+10.8 & 4
C10-5"-DFUR-S = 99.8+22.0 5.4+5.4 3
C10-5'-DFUR-L —L 84.9%£33.7 1.4%1.4 3
C10-5-DFUR-LM | 0.3+0.1 96.2%16.9 2.0+1.1 3

The linear trapezoidal rule was used to determine AUC
from time 0 to the respective last detectable time.
AUC™ T AUC of C10-5-DFUR concentration
AUCP-PFUR © ATC of 5'-DFUR

AUC-®V : AUC of 5-FU

a) Plasma concentration of C10-5-DFUR was not detect-
ed.

b) It was detected just only at 1.5 h following administra-
tion of C10-5-DFUR-W, so that the value of AUC
could not be calculated.

c) p<0.05 vs. C10-5-DFUR-W

d) p<0.05 vs. C10-5-DFUR-W, C10-5'-DFUR-S, C10-5-
DFUR-L, C10-5"-DFUR-LM

DFUR #5804 & th#g+ % &, C10-5-DFUR-W,
C10-5’-DFUR-S, C10-5-DFUR-L, C10-5-
DFUR-LM #5%#® 5-DFUR @ Cmax 2, #h ¥
N 8.8, 13.0, 22.2, 35.2nmol/ml ¥{€<, Tmax
2, TRENI1.75 2.50, 1.17, 1.83h v ¥Fhb
BT B EABASH, [ 5-DFUR M 24
Rl b s iz,

HFEY O MR PZEYEE AR Fifi(AUC) 2% 3
Wiy, 5-DFUR A5 #0 AUC OfElx, LM
KEML THRELEBES KGR TR LSS L
DB RS ERETD 7. C10-5-DFUR SF#5
#® 5-DFUR @ AUC i%, 5-DFUR+LM #5514
£L BT, wiho C10-5-DFUR 8 0BE &
FECEWEE %2-572(p<0.05). C10-5-DFUR
B 5 RHMTHEST 2 &, C10-5-DFUR 248
WL LTRELLEHE, i 5-DFUR ® AUC
DEMPMELZ EISRE N,

(4) Zv bREOESHD ) > @b

FNETRORFID ) >8I FEIR S W2 EED R
DR - B2 1 2RT. LMz T v
BEYBITRIE 5-DFUR-W 2K T, ZOMEIRE
C10-5-DFUR #FESHF I L TERICE L 12
H3(p<0.05), FhLIEEDOA/NBARITMEL, 3%
ETOMETIE, C10-5-DFUR-LM #51z8\w»THl
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2 Cumulative lymphatic transport of total drug
after oral administration of various formulation
to rats at a dose of 0.406 mmol/kg 5-DFUR or C
10-5’-DFUR
[J:5-DFUR-W(n=4, 5.0 ml/kg aqueous solu-
tion). O :5-DFUR+LM(n=3, 8.6 ml/kg o/w
emulsion). M : C10-5-DFUR-W (n=3, 5.0 ml/kg
aqueous suspension). A I Cl0-5-DFUR-S(n=4,
0.98ml/kg oil solution). 4 :Cl10-5-DFUR-L
(n=3, 6.76 ml/kg aqueous suspension). @ :C
10-5"-DFUR-LM(n=3, 8.6 ml/kg o/w emulsion)
The volume/kg of C10-5-DFUR-S and C10-5"-
DFUR-L were coincided with the volume/kg of
each component in LM. Each value represents the
mean=SE.

DEBTORSLEERL THERCE P (p<
0.05).

|40 24 BFRIC ) o gERIc N & vl C10-5-
DFUR, €./ A7 WK, 5-DFUR, 5-FU O& ¥
MEs LU z0EERT. C10-5-DFUR SI#1%
5if, Mm#hiciziFe A ¥ 5-DFUR & L ThiB X
Rz LT, Vo8dici, ®#8kEcds
C10-5-DFUR #H# L, C10-5-DFUR »—#& 45
LIz /) 2 ATV ERDLTHICEEL. CL0-
5-DFUR-LM £ &5#%®D V) 2 fEh~® C10-5-
DFUR O&ATR I, ff1cd C 10-5-DFUR #37] & kg
LTEL, VR EMBETRE b £MFhT
bo & bE,o/, -DFUR-W ¢ 5-DFUR+LM
BERO ) v EPREDRITRICZ, ERash
Bipolz,

£ B

C10-5-DFUR 25 ® 5-FU Q4 kit % B 8 1
R¥. C10-5-DFUR » 5 5-DFUR 24 U 31618
TE/ AT NEELELCSD, £D5-DFUR AD



#£ 4 Cumulative lymphatic transport of prodrug, its metabolizes and total drug (0-24 hr) and total lymph output
{0-24 hr) after oral administration of various formulations to rats at a dose of 0.406 mmol/kg 5-DFUR or

C10-5"-DFUR
Diester 5-DFUR Ester 5-DFUR  5-DFUR 5-FU Total drug | Total lymph
output (mean | n
(mean=SE, nmol) +SE, ml)
5-DFUR-W — — 209.8x=58.6 9.3%=1.8 219.1+60.3 13.6+2.4 4
5-DFUR+LM = — 152.2+£21.2 11.8+£1.9 164.0+22.9 14.2+1.0 3
C10-5"-DFUR-W 0.2+0.2 0.240.6 18.4+3.7 0.5£0.3 18.9+3.6 13.8+1.0 3
C10-5-DFUR-S 127,.6+84 .4 6.2+6.5 197.6+78.4 3.5+1.4 334.9+163.2 14.8%+1.1 4
C10-5"-DFUR-L 55.1+38.7 9.8+£7.2 228.0+73.4 10.9+4.3 303.8+123.0 14.8+2.2 3
C10-5"-DFUR-LM 237.6+£76.7 53.7%+5.0 317.0+28.5 6.7=3.2 615.0+125.8% 14.9+0.7 3
a) p<0.05 vs. C10-5'-DFUR-W.
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