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L Wi LR 2R B O IR 7 & NI EERII S

FRRFEFREIRFIE (BE 8 B30
I S A

(RRHI604 2 J 4 HZAH)

EFERAEIC B0 2 FEBNROMEEEN L LT, HLOMBNALEEL:, Thbs, &
Bl 5 OPEEZIEA LT, 5-Fluorouracil (5-FU) #1548, &Y LABABELT2~( 20
T ALHIRRBA £ BB L 7. ABH] (5-FU-poly L-lactic acid-microcapsule, FU-PLA-mc) ) EEY
200 um DR TH D, 5-FU BHAOBEEL T WS, In vitro BT 2 FU-PLA-mc 225 ® 5.-FU BEH D
BREEE % 4 2 &, 5-FU R4 0 & f, 50 BRI BEREEWEL 2. T5mg @ FU-PLA-mc (5-
FU30mg &%), %721 30 mg @ 5-FU HEAK %, ERFAOKRENRE b A L, SR 5.FU &
EERELL, T LI, 15 HMRICRBEERRL, FU-PLA-mc BTl 1.03+0.16 ug/g, 5-FU BTid
2.28%0.22 ug/g ThHoTe. &7z, VX 2 EBBIERR, EED FU-PLA-mc % 7213 5-FU &40 % AR
BIARPIIEA L, BEBEM 5-FU M 28I% L7z, FU-PLA-mc BETHE, 72 BSR4 2. 1£0.5 ug/g %R/ LT
DIZXL, 5-FU BT 4 BRI, 0.640.2 4g/g 12T &b o7, In vivo i2513 3, FU-PLA-mc 1k
FERBEOTIESSRIEHETH o7z, Tibs, 75 mg © FU-PLA-mc (5-FU 30 mg &%) %, VX2
BB BER R BIIRAEA L2 BEOAE 28 BB OIEMERL T/C 12 0.01%Th -7, —7F, 30 mg @
FU-PLA-mc (5-FU 12mg &%), 30mg @ 5-FU HHWE, %7212 40 mg O F ) L-ELE/ B4k (5-FU El
B) EARD T/CiE, Th2En24.6%, 22.2%5 LV T2.3%TH -7, KT, EEREOFICS2 3
FU-PLA-mc FFEIRERM OB £, FFELRIEL, RET 2 & L bz, HRFH0C bRNL 2. FER
ERMBEOME F 7 A7 2 F—¥f, $4bb GOT e GPT ik, —BMO LE£Rb, HB2r-
AP RBAMZA L 30 2. LA & Y, 5-Fluorouracil A< 4 7 0% 7+ v FU-PLA-mc I, BI85
LLFERBEOERYBE L LTEHTHZ L EZ 0T,

Key words chemoembolization, VX2 tumor, microcapsule, 5-Fluorouracil.

BAFRRIC BT, Th2EREEL s -7
L OMBHAHEE SN TR b hhb o F, BY
BB RRNCERT 3, Wb 2 BIRENMNE &
AN, RHERTuRLBRIzH2. Lido
T, HBAIOESWIREEC L 284, 20BIERO
iz, BEEPLREHEML LISl WHBE S 2
lEms, — 8, BWER 24 L s uREDORS
ORGSR, SRR OESIEBNBRESE S L
T, RSREFRGREPET2 2 013, icEET
H5, 0L mBEEEAD RS, HEHO
BB AN B e R R o B, ERERB & &
LiT, BIfFROBBE2HM L LT, #ESORRE

Abbreviations : 5-FU, 5-Fluorouracil ; FU-PLA-mc,

POIDLREFRORE g Y, BLOTEAIRRA
SNTWAERICH B,

CORERLT, Haw, e ) U
o, KY 7D a—nBrElERs- 7L oy S5y
N (5-Fluorouracil, 5-FU) 28 & 2 € THE# A8 & L,
FEBIC BRI T 2 RSB R A R B L, 85
CRAMOWRKE B2 010, £He LT, #£Y L
FLEEOBERIZRINL TW B8, & il o K
i, BEHEOREIC L EREAO—BL LT,
COERY LAREWRE L L THNEIZ5-FU 25 A
L7ze 47k 7en (5-FU-poly L-lactic acid-
microcapsule, FU-PLA-mc) #¥ L < FBIL, &5

5-Fluorouracil-poly L-lactic acid-

microcapsule ; GOT, glutamic oxaloacetic transaminase ; GPT, glutamic pyruvic trans-
aminase ; IU/1, international unit per liter ; T/C, mean tumor weight of test group per mean
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ARFNC & B EEERBROERY, ERNWHE
T,
MEE & UHE

I. XBR#H

1. FU-PLA-mc O 5L

FU-PLA-mc i, LT~ 2 & 310, H#HE» 5 0
HOBORELISHL, @AW, #EHr LT, 5F
H# 30,000~47,000, B 160°~168°C, 435 265°CD
FY LABEEROVL, Thbb, £$T¥3%0FY L34
ByrunXy EE30ml i, HAMELLTOS-
FURE OIS g 2BBELO-BIE, OB E
BLEMNS nATY U ERRIIET T2 &, S8
BID, RYULABSITELN— L >T5
FURBDEL D REET 2. n-~"75 » DEA 30 ml
RS THIRME Ly, #BERL DD Z 0S4y
KB L, E5ICRY L-ABED 5-FU BRA~OEE
PREART S, CHRREEELEE2 Y, ¥Y LB
DERENELMT L LICBRT 2. RO TI O
a0 SHEBEL, LEERETSL E, 20O0EYIE
A7) —REBLTEEL T3, ZOWHEBYIC, n-~
75 30ml M, MU BT 5 LB
WANERIRE 2 5, S o EBRBREL, B nT
F30ml #MA 5L, KU L-ALEOWEIFELICHE
1t L, 5FU 2#40% % t» FU-PLA-mc A& s h
3., ZOFU-PLAmc % n-~F4 > THREREL /-
%, REEL, FRERER2CKRET S, RO THE
FE602 (149 4m) B L0100 2 (250 gm) D A v
Y aThd0bi}izik, 1200CT 24 RS EWE L 72,
DLl THRY A N FU-PLA-mc i3 # 1%
195.4+35.7 yum(mean*=SEM, n=100) T% 1, 5-FU
Femit ) LABEE cRecgEsn, v{ 7o
TeMELTwa (EE1), &/, 5-FU &40
R YU L-FLEE/NR{E (poly L-lactic acid particle, PLA
pc) &, FU-PLA-mc OFBUFICHE L THEL 72,
FU-PLA-mc &, V¥ 7 > FERICBEB L. T2 b
B, L¥Fr (B, BEINEL > F>) 100mg %
F 8% (Smith Kline ##) Sonifier model 185)
EROCTAENEEK I0ml OB S, 05K
W FU-PLA-mc 100 mg #&&< Lo 7,

2. EEREW o I ERIEE
ERREBUCCHFAAEERA (KR) 2L
me 5-FU BEOHIEICE, FERN?2 kg DHEMERR
¥, FEFcHT 228 OWTORNERIIE, 4K

Photo 1. Scanning electron micrograph of micro-
encapsulated 5-Fluorouracil preparation (FU-
PLA-mc).
5-Fluorouracil was microencapsulated with poly
L-lactic acid by the organic phase separation
technique. The size of the microencapsulated 5-
Fluorouracil preparation was about 200 gm and
5-Fluorouracil content was about 40% in weight
basis.

B3 kg OMEMRR 2 2N ZIEH Ui, 1088
A 5-FU BE O#IE KR TS ER I X, VX 2 EEY
ELTFOREIC L D KEBFAMNCHBEL ZRKETHL
fo. b, KEERFRINIC VX 2 B+ MAEE 4 B
HORR (BEES) »oEEe L, WERDHER
o2 ER, BREL L, EREBERNREKCE
Lz Ay v affABREBODTHYIL, HWET LR
TR FEHE, WBT 5, BEEME L& Wi 700
rpm, 10 EEOL, WECHETEOEENREKE
AT, 1 X107cells/m] ¥ o IE BT IE IR =
L. ZOMIERER 1 ml £ KEK 2 kg OBEMEA
ORBHANICHEEL, 4ARCEEOERN/3
cm 27 > R R TERICH L 72,

tumor weight of control group ; PLA pc, poly L-lactic acid particle ; SEM, standard error of

mean.
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II. In vitro \2&+ % 5-FU o iskes

FU-PLA-mc 150 mg # EFENCFLE 30 gm D A v
vaRETIEBICAN, pHT.4 DV »EEETR 300
ml ¢ 37°C, 200 rpm THEHEEL, BEHC 1 ml 558
B L 7z, HREGRAEIR D 5-FU A, ikEsH (B
8, 150—2 B) v, 265 nm HE TREE 2 HIE
Uitk BEERERICE>TEELS.

. me5-FU BEDRIE

M 5-FUBEDOBEIC I 12O EERA LA
Liz, ¥ P2V ES — L 50 mg OEPRIESHC X 2
SHMRBTIC, ERBEREZEHL, 2062525 —
HERBECAGEELL, 2525 —#%AL T,
5.FU 30 mg ¥ & t» FU-PLA-mc %8, %7:13 5-FU

(30 mg) EHHEEEAL, 1 ¥h FU-PLA-mc B,
5FUREL L7z,

MR L b, FHIEA 1543, 3043, 60 8 X 18120
MBI, BRIRE D 2ml DoMmL, BH i mEsS
BEEITO, BREREL 2. 2R ZhOmEsE 1g &
FES0ml OREBEICHEREL T, INHCI2.0ml, 7
ook s 20 ml 02 60 SEHREE, 2000 rpm, 15
SHBELL, KEESEEL 2. ZOKBIZ 1N NaOH
EMZTpHT.0HFAEL, AR L—F—TkS%
BELTHES N KRER, BEEDY) v BIEEK

(pPH7.0) WML BRIEE L,

5FU BEDRIE L, BHE 7 1 7 BRE 209 P e HRE
HET2HEEL Y 7HICE 5720, BEE% 1 X108/
mBEERECZI2—5—kb v b EREHSmI
%, BERIOmMm D7 A F v 7@y v—LIZHL D
By EEERFAREVERL L 72, 2 OEBERIC, HE
Smm D=y ) Ay FEITT, WK 00 %
Ay TRIZEAL, 4°CT4EEPHTHS &%,
PCT 16 WIS E L /o, 2 OBRAE U - HEEMHER %
HE L, 5-FU {ZHREEH» & B kR0 5-FU
R2EHL 7.

WI#ER 0 B E #13 Cochran-Cox t-test (2 & - T
EL7.

V. BEX5-FUREORE

BB S-FUBEORIE T 600 VX 2 A%
RAEBR LI, Y P /WL E Y —)L 50 mg O BRI
& 2 &R TIC, VX 2 EEBAEEAREE+
BHL, 206G =5 A% —#t & RIGALC AT EE L2,
TIAF—8tEN LT, 5-FU30mg #&¢ FU-PLA-
me BEIE, 7243 5-FU 30 me) HEEEIEAL, %
N2 FU-PLA-mc 8, 5-FUEE& L7,

FU-PLA-mc BT EH 2 EAL T 154, 1 B,
24 WERE, 72 BRI R OF 120 BRI, %72 5-FU BTl
BEIREALT 154, 10R, 2050, 4BEIRU6

BRI Zh T EE X M L, S R EE L.
FEBEBEIOM 2 g % FH 50 ml QIRBE I FERL, &
PIL7:#IZ INHCI4.0ml 202 5EYH+ 4 X L7,
Iz oakv A 25 ml ML, 60 ARHERE,
2000 rpm, 15 SMEL L2, 2 2B i BB
IN NaOH #/iNZ TpH7.0 ICHEL 7298, T /3%
V=% — (65°C) TKGHEELL., Bl CERER
& (pH4.0) 2.0ml 2MMAZBHL, n- 738/ —)Le
I— 7 VIRHE (15 85) 20 ml R P8 AKBRER - 1 Y 7 A
1.0 g 0% T 60 £MRE%, 2000 rpm, 15 S REEC
Ly n-708 ) —ex—FLBE SR, Ih%x
NRV =5 —TEBEEL 2%, BEEDY »BiES
1 (pH7.0) 2MA THEMEL, HREEr Lk,

5-FUBEDHIER, MdBLAEEBY vy 7HI & o
7z

HFEM O F B2 12 Cochran-Cox t-test 12 & - TH
FEL7z.

V. REEER

VX2RERRIOPEERAL,:, BB UEE
ITy Y PNV E Y — L 50 mg OERPIESIZ L 34
SRR TIC VX 2 BERAEAARBEREEHL, 206
T7AS—gtENUCERZEALR, FREXORE
Bicky, UTo 5B, VEBEEME LR

I#: FU-PLA-mc BEBW 2 HEA L, KBEMRS &
U, ZNE 0T 2 BBk 2 ER L -8,
FU-PLA-mc Q#5813 75 mg (5-FU 30 mg §8) T
by, HBEYYO5-FU R 15mg/kg TH 5.

113 : FU-PLA-mc BBWE2EAL, KEREIRS &
U, ZHUC & Y 5T 2 EBEIRE BRI ER L
B, FU-PLA-mc O#5 &% 30 mg(5-FU 12 mg &%)
THY, FELYDSFUEI 6mg/kg TH 3,

IIF: 5-FU (30mg) EENEREAL -8 AEY
D?D5-FU &1t 15mg/kg TH 5.

IVE: PLA pc ERZFAL, KIRBIRS & U,
ETNL DT 2 EEBIR T2 CERL -8, PLA
pc OFERIT 40mg TH B2, 5-FUREEEN T
20,

Vi KEREINRE R%k, SUBEL 708 OWEBED).

BECBWLT, VX2EEBHE 14 B, 15 A%, 17
Hi, 19 Ht%, 21 B, 24 A%B LU 28 HR 1o (kR
SVEBORFELEZRPAEL, KA L VEES
ErEHLZ,

BT (g) = R (em) + Z[fﬁ?%(cmﬂz

%7z, BHE 28 HRONERE (VB C) v 3%
EREE (LB, IIBE IIF, BIUVIER TYoERSES
e T/C(%) %3k®, EFEMOFIBESZROITLIC 31T
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2HEZ%, Cochran-Cox t-test IZ X » THRE L 72,
& 5 ICTHHE 28 HIR D RIFTIER £ MW U, RERS
BWEEIT- 72,

VI. EEFFCXT 5 FEREREER

LRPOEERAEEALZ. LY bSLESY—L 75
mg OEIRAIESTIC & 3 & SR8 T ICBEL, §+=
TERREIAR £ f53k, EREENIRRER B & S8R & —i%
SEHT L 7o RS TRRBIIRMIIZ 20 G =5 R & — 4t 2 iR
iR EEL, XEEETEZS 25 —-#E2NL,
FU-PLA-mc B £ 7213 Gelfoam (Upjhon #5)
FEEREFTAFERSER SN S ZTEAL, #1
27 FU-PLA-mc B, Gelfoam Bt L7 (BH?2), &
BEl, B21H%, 30%, S5H% 7%, 0%
BLU M EBRCEHRL VML, (&> A7 8
+—¥ {8 (glutamic oxaloacetic transaminase,
GOT ; glutamic pyruvic transaminase, GPT) % #
ElLfz, 201, GOT {#, GPT EDEA I EIRHE A/
1 (International unit (IU)/liter, IU/1) THILL T
w3 GOTERUGPTEOWMEMOFEZ X
Cochran-Cox t-test Z iV THRE L7z, 70, 2 14
BRI £HEH L, REEBRENRR LT .

Photo 2. Angiogram of the hepatic artery in
normal rabbit. Hepatic arterial embolization
was performed with FU-PLA-mc. A, angiogram
of pre-embolization state. Intrahepatic arteries
are visualized. B, angiogram of post emboliza-
tion state. Intrahepatic arteries are occluded.

>4 &

I. In vitro 2% ¥ 5 FU-PLA-mc » 5 @ 5.F(
DR B

In witro W2 8 7 5 FU-PLA-mc » & ® 5-FU O # i
i, 1 EFE 129, 2 BERIRIC 209, 5 BEEIR
55%, 15 BRI 85%, 20 BERIHIT 90%, 25 Bl
12 92%, 40 BEEITR I 95%MH & 41, SO MR Iz 1k
100% LRI s (1),

II. s 5-FU BEORBWEIL

EHKRRICFUPLAmc & 5% DM 5-FU BE
DIEIFAIZLIE, 15 2312 1.03+0.16 ug/g(meant
SEM n=6.LATFF4#), 30 212 0.67+0.06 ug/g, 60
531542 0.37£0.06 xg/g, 120 53212 0.31+0.07 ug/g
TdHh -7z, —7,5-FU HEROMF 5-FU WX 15 4
12 2.2840.22 ug/g, 30 531412 1.06£0.03 ug/g, 60
5312 0.50%10.06 ug/g, 120 531412 0.27+0.05 ug/g
TH -tz FU-PLA-mc B0 15 5% K0 30 %01
5. FU B, 5-FUBRICEEL THEEBIE L (p<
0.01) #HED Ay —v 2B (M2),

. FEER5-FU BENERNEL

VX 28 HE5K R 12 FU-PLA-mc & 5 % o J& % X 5-

2
=]

Release of 5-FU

0 10 20 30 a0 50
Time (hr)

Fig.1. Release of 5-Fluorouracil from FU-PLA-
mc #n vitro. Release of 5-Fluorouracil from FU-
PLA-mc was determined by the dynamic dialysis
system. One hundred and fifty milligrams of
FU-PLA-mc were held in the receptacle which
had nets of 30 yum meshes at its top and bottom.
The receptacle was placed in 300 ml of isotonic
phosphate buffer (pH 7.4) at 37°C and stirred at
200 rpm. An aliquot (1 ml) of test materials was
withdrawn from the reaction mixture at the
intervals stated and 5-Fluorouracil concentration
was measured at 265 nm by spectrophotometer.
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Fig. 2. 5-Fluorouracil levels in blood. Seventy
five milligrams of FU-PLA-mc (5-Fluorouracil
content, 30 mg) or 30 mg of 5-Fluorouracil were
infused into 12 rabbits through femoral arteries.
After infusion, 5-Fluorouracil concentration in
blood was assayed by the thin plate cup method
using Staphylococcus aureus 209p as the target
bacteria. @—@®, FU-PLA-mc; O—0O, 5-
Fluorouracil ; each point and bar, mean+SEM
(n=6); * p<0.01 (Cochran-Cox t-test).

FURE DI FRE (1L, 15 51812 39.7+8.6 ug/g

(mean®SEM, n=6.0FRH), 1% 26.9+
13.1 ng/g, 24 FEEIHIC 16.7+4.9 ug/g, 72 BSEIBIC
2.120.5 ug/g #R L, 120 BRRIRIC 72 2 & BT RS
PFTH -7, —H, 5-FU R 5%OEEN 5-FU B
i3, 15938812 25.8+5.0 ug/g, 1FFEIEIC 2.5+0.7
uglg, 2BFMIBIZ3.721.5 ng/g, 4 REEIEIC 0.6+
0.2ug/g &R, 6HFMEIBICIZPIERRLUT &>
Tz, FU-PLA-mc B T2 BRI % O BB M 5-FU 25
1%, 5-FU BfD 4 BFHIt% O IEHA 5-FU BE 12k L ¢
HEICE < (p<0.05), #=EI 5-FU OIEB NS
Bov o (K3),

V. MEEHR

VX 2 AERIABREINRAN - FU-PLA-mc 1AL,
SERBERE L 72 1 HEO R INIESS E I, R E IR L,
P00 28 BB DB IE & A SRR £ CBTL
Twrz, b b, BiH 14 A% 13.4+2.1 g(mean
ESEM, n=6.LATAEE) TH > 7o E A, 15 ik
125.6+11.6g, 17 H#kIC1.050.4g, 19 HKIZ0.7+
0.4g, 21 H#&IZ 0.240.1g, 24 [T#12 0.124+0.04 g,
28 HIR1Z13 0.04+0.01 g & ZHHIZID L 7o,

F U< FU-PLA-mc THRESER L2 BT, &
14 B0 13.742.4g ThH- BB E RS, 15 H
HIZ24.6+3.9g, 17 A2 23.742.0g, 19 HEIZ
38.9%4.1g, 21 H#1259.0+9.3¢, 24 F11- 76.8+

Time (hr)

Fig.3. 5-Fluorouracil levels in VX2 tumors. VX2
tumor was transplanted into femoral muscle of 60
rabbits and 75 mg of FU-PLA-mc (5-Fluorouracil
content, 30 mg) or 30 mg of 5-Fluorouracil were
infused into the tumor through femoral artery on
the 14th after transplantation. After infusion, 5-
Fluorouracil concentration in tumor mass was
assayed by thin plate cup method. @——@, FU-
PLA-mc; O—O0, 5-Fluorouracil ; each point
and bar, mean=SEM (n=6)} p<0.05 (Cochran-
Cox t-test).

9.6g LHAIREL, 28 F%RITI2 1534220 L ERETOKW
0L,

5FUEREEEALNBOBEBER R, BiEl
HIZ12.9¢1.5¢ Th -7 b D2, 15 A 19.2+
4.0g, 17 HERIZ 26.145.2¢, 19 HifIZ 31.7+6.7 g,
21 A 45.049.1g, 24 HEIC 77.74£14.2 g, 28 H
®IZIBE1T g 2R, B EIFRBEORBTREA
L7,

77, 5-FUJE&H PLA pc RiEAL, 5245 7
VDB E 51, SEEE L ITIZABEORBEW Y,
B4 HBICI5.241.7g THo b DA, 15 Hig
W12.4%1.8g, 7 H#IZ22.6+3.5¢, 19H #% 12
38.6x£6.6g, 21 H#%249.9+9.7g, 24 A2 208+
80 g, 28 H{&1Z 450+ 140 g & 7 HEBRLIB AR A L
A

NEREINR % 5%, VIBEL 727200 VEE (EBES) o
B I, BB 14 11212 15.742.1g Tho7 b D
25, 15 H81219.1+2.1g, 17 [11412 30.2+5.0 g, 19
H#IC 48.2411.2g, 21 H#IC 87.1+16.1g, 24 Hi%
285193 g LR L, 28 HERIZIF 622481 g & 40i%
HERAKDER LT,

VX2EBBHE UHEOBEEER CRERECE
BEZROL » ofh, EABARTE, 188 VEE
KBV EBEZOMLICHEWT, HohaEEEy
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Fig. 4. Effect of FU-PLA-mc against VX2 tumors
transplanted into femoral muscle in rabbits.
VX2 tumor was transplanted into femoral muscle
of 30 rabbits and those were randomly assigned
to five groups based on the treatment schedule on
the 14th day after transplantation. On the same
day, each drug was infused into the tumor
through femoral artery. Tumor weight was
calculated by the following formula:

length (cm) X (width (cm))?

2

®—®, 75Smg of FU-PLA-mc (5-Fiuorouracil

content, 30 mg); group I : @ - ®, 30 mg of

FU-PLA-mc (5-Fluorouracil content, 12 mg);

group Il : O——0, 30 mg of S5-Fluorouracil;

group Il : O------O, 40 mg of PLA pc (blank);
group IV: B—@, control (femoral artery was
ligated and dissected) ; group V : each point and
bar, mean=SEM (n=6): *, p<0.05; **, p<0.01
(Cochran-Cox t-test).

Tumor weight (g)=

Fw o (15 HBTp<0.05, 17 A%, 19 Hi,
21 B, 24 BB X U228 BB Tp<0.01). /2, I
BELVHMB LI ULB L VERS T L, BE28 A
BIRESERIC, ZREREBEENTED SN (p<
0.01) (X4).

BH2BBE®HOT/CE, I1BT0.01%, IIHT
24.6%, IIEET 22.2%, IVEET 72.3% TH o 7=,

V. BFFEBOBEABFNR

BE 3, VX 2 EEBIE 28 B0 BRI G
Th5., Ald5-FU30mg #&¢ FU-PLA-mc BB
FEAB, Bl 5-FU12mg &t FU-PLA-mc BBE
EAH, Cid 5-FU (30 mg) ESHEEAR, Did PLA
pc BEWIEAL, E 12 RREEIIR 2 53k, YO8k L 7261 (o
BH) Thb,

Photo 3. Macroscopic findings of VX2 tumors
transplanted into femoral muscle. Photographs
showed sliced specimens of VX2 tumors on the
28th day after tumor transplantation. The
treatment with each drug was made on the 14th
day after transplantation (see foot note of Fig.
4). A, 75 mg of FU-PLA-mc (5-Fluorouracil
content, 30 mg); B, 30 mg of FU-PLA-mc (5-
Fluorouracil content, 12 mg); C, 30 mg of 5
Fluorouracil ; D, 40 mg of PLA pc; D, control.
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ATIERLREL, BREBET T E2h- ERABZOHBEERL- DT, ATRIESY
phs, BELUCTIIEBIIBEEL, MKERL T FEEHIC b TEE, BEEATEHsN:. BTl
2. $DBIUVE TIHIEBSEEAE L {, BEALHE BIEERIIZZED s e o 70, BB 4G
BHRATBEL T, BBl @Y sz, CTRIBBIGT 5%,

e

Photo 4. Microscopic findings of VX2 tumors transplanted into femoral muscle. Photographs
showed histological pictures of VX2 tumors on the 28th day after tumor transplantation (A, B, C,
D and E corresponded to those of photo 3.) (x100). A, degeneration and necrosis are seen at all
of the tumor ; B, viable cells are seen at peripheral portion of the tumor; C, degeneration and
necrosis are seen at peripheral portion of the tumor but viable cells are seen at same portion ; D,
viable cells are seen at peripheral portion of the tumor; E, viable cells are seen at peripheral
portion of the tumor.
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Fig.5. Changes in serum transaminases after hepatic arterial embolization. Hepatic

arterial embolization was performed in 12 rabbits with FU-PLA-mc or Gelfoam particle.
After embolization, levels of serum transaminases (glutamic oxaloacetic transaminase,
GOT ; glutamic pyruvic transaminase, GPT) were measured. &——@®, FU-PLA-mc; O
——O, Gelfoam particles; each point and bar, mean+SEM (n=6).

BIEHTRD SN, RHEERBIZTED S ks o i,
B AFEBRELED S, DBLUECIRE
BBERIC A FEBMIEATD S h, BOE Y
WEMBTRD & 7z,

VI, EEFFIRIZT FU-PLA-mc OFE

EFRRONGMEERL -BE0OBESL, NF
GOTEB L U GPT {EX#8IE L L THME L 7.

FU-PLA-mc # @ GOT f i, ZERAEI T2 41+ 9
IU/1 (mean+SEM, n=6.LATRE#E) Th -7 b D53,
2512 1 B2 658£3751U/1, 3 A#%4z 189+91 IU/,
5 H##IC 54 151U/1, 7 B 42+ 9 TU/L & —i@%
WEEERL A, 10 B 422101071, 14 Higiz
38 7 U/ L{ETFL T,

Gelfoam £ D GOT {13, ZERHTId 43+£1010/1
THo7zbDns, R 1HKBTIE878+2461U/1 & &
fE%mRU, 3 B2 3124130 1U/L, 5 Hi#%ic 248+113
1U/], 7H#89+241U/1, 10 H#2 78+2710/1, 14
H#12 61+36 1U/1 LIBEHMIZIET L 72,

FU-PLA-mc #® GPT fEiz 2\ T3, ZERFT40+
5IU/1TH-7: b0, 2R 1 HEIWC 2804117 IUA
cEREL, 3A%ICY 256210110/ &EEERLI

23, b HERIC 142+4910/1, 7 B#IC 7720 1U/1, 10
H#IC 73+1110/1, 14 H#12 5911 TU/1 & i L
7z,

Gelfoam #0D GPT {#iiz, ZRETT 41+ 7 1U/], &
B1H®298172IU/1 L2 57253, 3 HI&IZ 186+40
IU/1, 5 B4z 139+421U/1, 7 B#.Z 108427 1U/,
10 B 83+151U/1, 14 HEI21d 65423 1U/1 & i
L7 GOT B L U GPT O B T 265
EERvohn»o7 (F5).

TRE B 2B R R 21T - 7, Gelfoam B
DR 14 BRIC B 2 FFHBERTRIE, 5 -1, FFH
TE D ZE W B O PRI 00 /NP A i % 3R 7,
—J7, FU-PLA-mc B¢ %42 14 %12 3517 3 FREMH%S
R, NEEROEICIATHROIEX, %L, 221
Bk CoEsBoon (BES A), ERCIES
BB, FRCAFBERALREY - THEEL: (BH
5B). 70V BN NTEHI & 4% E Bk, e
FERERDBENEHTH D (BES5 C), IR0 #k
BT & B L ANETIR O BIERED & 5 i
IWEAEL 72 (BE5 D). & 72— EMT/NERL ONT
HERABE S 2 5, [EIERIC I3, BYIRES LU
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Hin»i@Zo sl (EESE),

% =
LFERREOBRYELLT, ~{ b~ A2 C

EFEH LT HIRBERBR A0S & T B,

—7, FU-PLA-mc O E#i 5-FU TH2, Tiis®
BLUTWIE, lER 280> &, BERENE
TERTE L AR ERBIC AL 2. =M b=q
YCIFAETEWZBL, 5 FURBEIBT LT3,
Thabb, w4 bvA v Cid, B L OB

Photo 5. Microscopic findings of the liver after hepatic arterial embolization with FU-PLA-mc.
Photographs showed histological pictures of the liver on the 14th day after hepatic arterial
embolization with FU-PLA-mc. A, swelling and vacuole degeneration of liver cells at the
centrilobular area (X 100) ; B, eosinophile infiltration in the sinusoid (X 400) ; C, small mononuclear
cell and eosinophile infiltration at the portal area (X200) ; D, focal necrosis and small mononuclear

cell infiltration (X 400); E, an area of collapse of hepatic parenchyma associated with fibrosis
(X 20).
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PERHTH > T, BBETHIE, BMER
BRI B L8N TW3, —75 5-FU i, Bl L ok
FERILERR Th i, FARIEREIENTH 2 5,
BRI o0T, EBRETH-TYH, B
HRFRAEERTALENTHE, 0L 58BaAn
5, RBMEREFIOEFE LT, 5 FU 3R Z DT
brrEzZ6N3,

TSR IR RIS T 2 860, @il T
BETHRZRT T, EERB, WEBL>2 L35
METH2 I L BEETH 5., BIBRL BB SES
OEEE LTER, TFrero—AR0FEmnE7 LT
SUBPAVLNTWS, UL, TFLrEro—2 it
SEEFEMEEYMETHD, ER{FEOBETAT I VG
Ry v OTHZET, RSB OBHES &
3Ez#w,

FU-PLA-mc OEFIZ XY L-ABTH2, ®YILE
B, KUZVIa-nBEE b, ERGHEBRVLICH
FEh T2 EEMEESTF, RY 77 1ETH
5. ®YZ7FFEIE, EHEHERDE, BNk
BESUPTVIAT RS EREL, TOMEERY
X, R#HA 7 ViclAZ ENT, BN HO &
CoO bicafien, BRENBE LI HEEF->TWH
B, 85I, RVTYVa—-n@geERY L-HEE, 5
BEIFTHY, BCHLTERETH 272010, B
BERTETH S,

KU ZVa—-vigiE, 58 B &4 %Dexon®
(American Cyanamid Company #) ¥ LT, ¥+
W, BAEKEATCHRAERTHS, Ei8s, Y
S~ 33 L RO, 5FU LK) Y a—aier
%z, BRTEAEEAV THES S ¢ - REEsEas

EHFEL, VIRTHEERSCNL CHREAL, &%

FlEBTH3,

Y FLERIE, Kulkarni 522 X b, ATI® 4R
REEROME E LTOFIANTR S Wiz, 0k,
1975 #£124d, Ethicon#td» s, RUELBEZ Y a—n
B ORESEREMR L T 25 RIR%EE %2, Vieryl
ELTHRE N, ZOREMRFEEINTHE L2 3
TH3B, Ziz, BWERIC BT, BESHER00 A
ThREVEL LCOFBSRS S, OB
BIFTHBEENTWV3, 3517, HREEESOES
LLTORIBORASN T2, #5198 k UTH
S, FHRD 5-FU LR ) 7 ) a— LB r 0Bl
FOBRBEFHOEE 22 7- 012, BEF RV L-98
CEEL, REFCHREBTHS,

UEo#EmRED» S, ¥ L-ALBIHEE 2 < RE
AL EENIRDBETHY, SEHE~f 7 an 7
EAET 2 HEEE L TCEREHTHE L ELOND,

£ 2% TFU-PLA-mc DK & &3 B 54200 um
ThHen, BEBREERL, BROFEBELE
510, IURMTOBRERSLETHS, I
FEIZXT T B AFBIIRAE S22, Gelfoam #A % Fi v 1
FFBARREERRMT -7 T id, HLidy A QIBIM TR D %
EPERBROBERED 2012, AL TIEENE N
‘oL IEMRESNTLS, LHL, Xoxg
THRERMZ1TS 72012, BRWEDH 1 Xk s
CTB L, FR2LFBREBYOBRYELRSH D, B+=i
BB CIHEERDAHE R E A RESNTLE,
g7, FFEERREC OV TRFER—FIRY & DG
EHMES N TBOO, B0 I/hSLERYES
RT3, PIRERE2VEB I TRBRESH 2, —
A, EER 200 pm BT OFFPUBTFEINR 13 42 MR B
BN, T DL AL T, BIIRERMT TS L EAA
BIMITREERELIRS L ERES ATV 3%, o
Z 5, FU-PLA-mc DK & S 200 um {452
ThHHLBbNS,

FU-PLA-mc @ 5-FU EFFRIIK 0% TH D, B
FEfIL 50 BRI CH 2. v 4 2 0 b Fu L LHIERE -
LT, 5-FU SFENFVIE LY, & - BREESEL
e, BonziEENRIKTHEEEL NS,
LoL, 5:-FU 8BF 2B TRITHRIREER 258 < 72
D, ERRREFEEERE LD 51213, 5-FU 85%%
BETEE2:2B00 0 BHRN FOMERH 3.
BlE, 5-FU & 40%, HRMEHR 50 BRI & W 5 &
BERRTHLEEIONSD,

Fizak I Tk <, 5-FU BRI SEIER T 5
20, FUEBENROME L BIFROERE*ENE LT,
BEFBCBLZOTERNRASN TS, Tibb,
Curreri 547% Ansfield 5%, 5-FU 15 mg/kg O#
WA 5% 5 BRI 2%, 7.5 mg/kg DEIRAREA
BE5 £ 0 RARIME T 2 HERRBL:. Z20%
B THWEWERS A SN L 2205, 2 BHSHE
EERes, SRMAEREE I EnRHA LN B L
SWkot, Fi, HEEREC LT, BOKSRR
EBRSEZ b TbNTWw3, Liarl, ZhsDhik
T, MEEHBAO 5-FU BE »EBEL E o
L, RS HEEHREEE 510, MoEE 2 EE:
HRELOEZ2BRVEVIESARHE. Ths0
Rz, BIRWICEEWN 5-FU 2 BIBET, Lo
RIFMER T2 00 OFRE LT, BEBBRAEAR
HEPNREHA SN, FOHAEIREINT VL2,

FFRC BT Y, BEEIRAAOD 5-FU AT,
FEBP 5-FU BB MPBE L TR ERET 2
ZEMTERD, 8512 FU-PLA-mc EAFDIE S 2
SFUBRICELL T, AR EHRBEZREMIchE->T
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Bl D3 I emEEaNS, L b, 5-FU DERE
BRIBEIE, 0.05 pg/g L& SN T 25559, KfFgE
ZBWTIE, 5-FUDEEH 30mg 1238 & % v FU-
PLA-mc EBE EE L Ic b hdb S 3, 72 g
EENIBES 2. lug/g t, ARBESRINCLEE
b2ERENE SN, £, I 5-FU BB D>WT
i¥, 5-FU#IfE L T, FU-PLA-mc B28MEE TH -
tz. 2D Z ki3, FU-PLA-mc SR £ BB HIIRICEA
T3 Li2&»>7TC, FU-PLA-mc 3MIENRZ 22U,
#2212 5-FU B S N 37912, 5-FU Mz B
BENd I e JERBEBAICLED ZERDEE
A5Nd, IheDI Lirs, FU-PLA-mc BB WEIELE
BiRIEAER, REERTFEENER O 5-FU 0¥ 5 Fik
LLTRESTHHILESL L DTH 3.

FUBBEEBRICBE VT, MilfictbL T IBTEREA
HEBMR TSN, 2O LRERLA L5,
BRIz b0 2.1 pg/g U EOBEBRBE®E S L
72 5-FU OHfafeRd &, BESEROZLERIZL 2
EmMziR e OMBEERICLZ LELONSE, —F, IV
BBV T, VX2EELNEENNECSZ L WEE
Thoizdiz, EEBROZEERIC & 2EMERSE
WTiR, EOETEBYRIEONEholbD#E
Ashd, i, NELIEHCBWTIE, —ISOHE
BRES/ N, IR B T 2BESRE, 4k
e ARFMICH D 0.6 ug/g IO EBPIEE M
Bon/5-FU ORMMBIERIC L2 £ 21503,
FUBC B 2 FIEESRE, EEBROSSERC
L3 EMmEIRIZ D708, FU-PLA-me 2 582 0K
HENZS-FUDIERAI L 2D EEZ SRS, Ly
b, WEBD5FU & & FUPLA-mc 50 I1 8
&, 5-FUOKREBEREDNEIC BT 2 FUEBLSR LR
BEOLOTH-). ZhodEAT, AUFIO%HIT
FHELS2bDEEL NS,

&2 AT, Gelfoam HiF % v 7z FFERER T D%
ST DV TR, BERATS, BREPICHERS L TY
3, KEFFIZB W TH, Gelfoam fif % Fvs 72 K RAF
BIRERMHOMB b 5 > 27 3+ —¥{ED FHI1Z,
—@EDHDTH Y, FFEMENE(LL BB TH 572,
—77, FU-PLA-mc # fl\ 7 FFBIIRER M % O MG b
FYAT IS —EEDOLRY, Gelfoam #IF & Az

BEERMBZ P02, 127, FHEBFENEICE
TOERBBEDH SN, Thbb, FUPLAmcBETO
BEOHAELE L L, —BI0OEREELNTED 5
hiz, Zhe D%EE FU-PLA-mc 23R4 CHEIR %
BRYT DI L L, RACHB S N7 5-FU o3RI, &
BRETERLEZDLELSN S, ft>T, FU-PLA-
me & RO FBIRERM 2T hico TR, AR

HEBEIRZ 2 ERT AL IBEBTINETHE I L
MRME NI,
= )

BEEEIONT R ERERODREE Y E
LT, FiL =4 2 uh 7e{b&liEais FU-PLA-
mc ZBAFEL, TOMRLIEAMICRT 2 ERER S
To7z.

1. tHAEEARIC L - T, 5-FU »#HAME, ®Y L4
BARHREET2<A 70h 7w L {LBH 2 FRLL 7.
ABIFSERE 195.4435.7 um QALK TH Y, 5-FU %
HABBECEEF LTV 2,

2. In vitro KBWT FU-PLA-mc 25 ® 5-FU ®
BWHIE, 2T 20%, 5EERITS55%, 2 0 BFRIT
0% THH, 50FFHI%ICIZ 100% &R ICEH L.

3. REKEERL D FU-PLA-mc BB (5-FU
0mg &F) EEALLBOMP 5-FU BEX, 154
12 1.03+0.16 ug/g, 30 &I 0.670.66 2g/g, 60
ZRIZ 0.37£0.06 ng/g, 120 5812 0.31+0.07 ug/g
THo7:. 5FU (30 mg) HEHEEARBICHLL TEE
WKL, BRBMED/ Sy — > 2RLT,

4. VX 2 EBEBEAIKEERL D, 5-FU (30 mg)
EREEEALROEERN 5-FU B, 4 K%
120.6+0.2 ug/g THo7%. —%H, FU-PLA-mc (5
FU 30 mg &H) BEOMEBEN 5-FU #E3, 72 R%T
b 2.1+0.54g/g THY, RIEMIZHE D BEL R
L.

5. FU-PLA-mc Z AW EEHRERMEC B W
T, RFEEERIEENCHED L, B 28 BEO
T/Cix0.01%CH-r. WIRAIZIE, VX 2B ILE
ML, BREBEL VWA IGARS b o7, EBFM
i3, EE SN, BLNED s, —H, 5-FU
BERE, H 5\ 3 PLA pc 2 AW - BIRERWE T
i, BFEBERIIEEL, 28 A%O T/Ci}, #h?
122.2%, 72.3%Th oz, WMEEL b ICEBEMEIIY
L, EXRTZEBHREZTHRL T,

6 . FU-PLA-mc 2w : REFBIRERM O IE R
o5z 2883, MBS VA7 3 F+7—EEO—H
MO ER &, HBFERAICBRE L AT RERIE b L
Elepsd otz @BE 2 h o7z,

LEOEBREEH 5, FU-PLA-mc i EMEIEE 05
THOFERBREOERME L L TEbOTHERTS
B EpRENT,

Z DT D —ER I3 SR A RIS B 584802754 &

7z,
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WMERD 2 CHs, EE, HEEEBLD & LBz
BRI, EATRCEEENEY, @0ELREE LieeR
RFEDS ABTRF RO A SRR, Db & BB
LET, &7, BARMCH0, SRLHBHILES L
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M, B R, SHEERA SRR R 5 < B
LET.
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Abstract

An attempt was made to develop a new anticancer drug inducing enhanced tumor response to
arterial chemoembolization therapy. Then, 5-Fluorouracil (5-FU) was microencapsulated with
poly L-lactic acid by the organic phase separation technique. This granular preparation contain-
ing 5-FU (FU-PLA-mc) was about 200 um in diameter and was about 40% in 5-FU content. The
release of 5-FU in vitro from FU-PLA-mc gradually increased, extending over 50 hours to reach
the maximum level. When 75 mg of FU-PLA-mc (5-FU content, 30 mg) or 30 mg of 5-FU was
infused into normal rabbits through femoral arteries, the maximum level of 5-FU in blood was
1.03 £0.16 ug/g in FU-PLA-mc treated group and was 2.28 * 0.22 ug/g in 5-FU treated group
respectively at 15 minutes after infusion. Meanwhile, arterial infusion of the same dosage of
FU-PLA-mc or 5-FU into VX2 tumor-bearing rabbits resulted in the production of high level of
S-FU (2.1 £ 0.5 pg/g) in the tumor tissue of the former even after 72 hours, whereas that of 5-FU
infusion was only 0.6 * 0.2 ug/g after 4 hours. In vivo antitumor effect of FU-PLA-mc was
significantly demonstrated; when a large dose (75 mg/head) of FU-PLA-mc was administrated to
VX2 tumor-bearing rabbits through arterial infusion, the T/C ratio of the mean tumor weight

was 0.01% on the 28th day after tumor transplantation. However, administration of a small dose
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(30 mg/head) of FU-PLA-mc, 30 mg of 5-FU or 40 mg of poly L-lactic acid particle (blank) was
less effective, indicating 24.6, 22.2 and 72.3% in the T/C ratio, respectively. Subsequently,
influences of hepatic arterial embolization with FU-PLA-mc on livers of normal rabbits were
examined as to hepatic function and histological findings of the liver. After inducting emboli-
zation, the value of serum transaminases, GOT and GPT, was transiently increased, and hepatitis-

like changes and lobular necrosis in the treated liver were partially observed.



