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We investigated the therapeutic effect of poly (lactic-co-glycolic) acid (PLGA) nanospheres containing aclarubicin on he-
patic metastases in rats following injection of the nanospheres via the portal vein. The aclarubicin-containing PLGA nano-
spheres were prepared by a solvent evaporation method. The PLGA nanospheres so obtained had a drug trapping efficiency
of 18.4% and their mean particle size was 761 nm. The release profiles of aclarubicin from the PLGA nanospheres showed
that 33.9% of the drug was released from the nanospheres on the first day and another 65.0% of the drug was gradually
released over the following 7 days. After the intravenous administration of the PLGA nanospheres to the rats, the aclarubi-
cin concentrations in the liver and spleen were significantly higher than those due to injection of aclarubicin solution, while
the aclarubicin concentrations in the lungs and thymus were significantly lower. On evaluating the antitumor effect of the
aclarubicin in the PLGA nanospheres on the hepatic metastases in the rats, the survival time was significantly longer than
for rats treated with aclarubicin solution. A histological examination showed necrosis in the metastatic lesions only in the
group treated with the PLGA nanospheres. These findings suggested that aclarubicin-containing PLGA nanospheres could

be a more effective formulation for treating hepatic metastases.
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2.0% PVA solution (pH 9), 10 mL . Aclarubicin
-
-+

(10 mg) and PLGA (50 mg)

Dichloromethane, 1 mL
Acetone, 4 mL

Completely dissolved

Aqueous phase Oil phase

l Emulsification by homogenizer at 15,400 rpm for 5 minutes

x//

l Dispersion

l

Filtration (3um)

Pre-freezing at—80 C for 10 m

Freeze-drying for 2 days

v

Stirring 2.0% PVA solution (pH 9), 40

Centrifugation at 8,000 Xg for 40 minutes
Removal of the supernatant and redispersion

mL

by magnetic stirrer at 400rpm for 4 hours

} 2 times

inutes

PLGA nanospheres containing aclarubicin

Fig. 1. Preparation of PLGA

Nanospheres Containing

Aclarubicin by a Solvent Evaporation Method.
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Fig.2. Particle Size Distribution of PLGA Nano-
spheres Containing Aclarubicin.
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Fig.3. Release Profiles of Aclarubicin from PLGA
Nanospheres in a Saline Containing 0.01%
Polysorbate 80.

Each point represents the mean®S.D. of 3
experiments.
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Aclarubicin concentration, pg/g

o

Q&'& ’\P&o \‘)\4&‘ «5?\660 @&eﬁ . &

Organ

Fig.4. Distributions of Aclarubicin 6 hours after Intra-
venous Administration of 2 Different Aclarubi-
cin (2 mk/kg) Formulations to Rats.

[] : Solution

B : PLGA nanospheres suspension containing
0.01% polysorbate 80

Significantly different . *p<<0.05

Each value represents the meantS.E.M. of 6
experiments.
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BEEFRD N, T, TOIVE Y VAREB X
P77 S5NVESVHEHAF /AT TEHDILS TERFh
26.1%, 95.7% THY, TIrINETVHAF /AT
TREDOEE L EFAEOEEN RO bz,
HREZEIZDOWT Fig. 6 I2RT. BB I UHSH
2, TRTOFEBVWT—BEOERERI VAL NI, £
DHEDEB/TIE, TV INEYVHEHAF ) A7 = TE,
TIINE Y VR, 2 O VEEONEICARENE
R L7

Rats survived, %
A
S
l 1
T

Time, day

Fig.5. Effect of PLGA Nanospheres Containing Aclaru-
bicin on Survival of Rats after Intraportal Vein
Injection of AH 136 B.

------- . Control - — — ! Aclarubicin solution
. PLGA nanospheres containing aclarubi- -

cin
Significantly different ;| *p<<0.01
Each value represents the mean=S.E.M. of 6 rats.

Table 1. Therapeutic Effect of PLGA Nanospheres
Containing Aclarubicin on Metastases of
AH 136 B to Liver.

Formulation Survival time, day ~ ILS *, %
Control 11.5 = 0.76 -
Aclarubicin solution 145+t 14 26.1
PLGA nanospheres containing 005 & 2.4 wk 05, 7x

aclarubicin

Each value represents the mean + S.E.M of 6 rats.
* Percent of increase in life span.
Significantly different from aclarubicin solution : ** p < 0.05

150
130 T
110 1
90 T
70 7
50T
30 T
10
-10

Change in body weight, %

Time, day

Fig.6. Effect of PLGA Nanospheres Containing
Aclarubicin on Percentage Body Weight
Change in Rats after Intraportal Vein Injec-
tion of AH 136 B.

9 : Control ; [J : Aclarubicin solution

@ : PLGA nanospheres containing aclarubi-
cin

Each value represents the mean=S.E.M. of 6
rats. .
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FE—VEETE, FROBEKEFREEICE ABEDORE FLAELD A B SE1E % Fig. 8 II/RT. T/ I NV
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LY, T b VERICHRE L CEESS DA% L, o7z,

HN L ZHEERFBO LN, T/ INED UHE

LegMG

Fig.7. Photograph of Rat Liver Section at Autopsy after Inoculation with
AH 136 B Cells Via the Portal Vein.
1, 4. Control 2, 5. Aclarubicin solution
3, 6. PLGA nanospheres containing aclarubicin

Fig. 8. Microphotograph of a Section of Rat Liver at Autopsy -
after Inoculation with AH 136 B Cells Via the Portal
Vein (Original magnification X250).
1. Control 2. Aclarubicin solution
3, 4. PLGA nanospheres containing aclarubicin
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TEARSEBERS T EFTRRERY, 570 b
O—VDZBEKIZEGTELEEZZONG., ThbbLIEY
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