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STUDY ON ANTI-CANCER DRUG CAPSULE MADE BY
RADIATION-INDUCED POLYMERIZATION AT LOW TEMPERATURE

—INTERSTITIAL IMPLANTATION WITH ANTI-CANCER
DRUG CAPSULE INTO DOG PROSTATE-—

Heizo Yasur
From the Department of Urology, Yamaguchi University School of Medicine
(Director: Prof. J. Sakatoku)

The properties and usefulness of a new anti-cancer drug capsule are reported. To make this
capsule, anti-cancer drugs were cntrapped in a polymer matrix made by radiation-induced poly-
merization at a low temperature using glass-forming monomers. This capsule was characterized
by its stable and high biological activities, casy shaping into various forms and sizes and easy control
of its release function.

To test the clinical application of interstitial implantation of this capsule to locally advanced
prostatic cancer, bullet-shaped capsules entrapping 16 mg and 31 mg of adriamycin were prepared and
implanted into the bilateral lobes of the prostates of dogs. The total dosages of ADM were 32 mg
and 62 mg. Asthe control, 32 mg of non-capsulated ADM was injected into the prostate. 'To check
for any harmful effect on the tissue of the polymer matrix used to entrap ADM, polymer matrices with
the same shape but not containing ADM were implanted into the prostate.

In the capsule and polymer matrix groups, all the dogs were alive during the experimental period
(capsule: 35 days, polymer: 60 days). In the injection group, two dogs died one and four days after
the injection.

In the 32 mg-ADM capsule group, plasma ADM levels were 0.02~0.12 mcg/ml from 30 min
to 35 days after implantation and no peak levels were observed. In the 62 mg-ADM capsule group,
plasma ADM levels were 0.03~0.11 mcg/m! during the same period. The implanted ADM was
excreted into the urine at a constant rate for 48 hours after implantation in both groups.

The plasma ADM levels in the injection group were higher than those in the capsule group, and
peak levels were observed at 30 min after injection. The injected ADM was completely excreted
into the urine within 4 hours after injection.

Microscopic findings of the prostate in the capsule group showed thin layer necrosis around the
capsule and wide interstitial edema and epithelial degeneration of the gland. In the injection group,
necrosis and hemorrhage were observed. In the polymer matrix group, the surrounding prostatic
tissue of the polymer was almost normal, although mild degree of round cell infiltration was observed
in a limited portion adjacent to the polymer.

"These results proved that there is a constantslow release of ADM from the capsule invivo.  Further-
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more, capsule implantation directly into tumor sites may result in greater effectiveness and less systemic

toxity.
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Vacuum (10-3 mmHg)
90% (30% 96 - 70% 2G ) - 10% PEG mixture
/Chemotherapeuﬁc drug {befow 10um powder )
z 6OCo source , T - ray
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glass ampoule polymer capsule
Fig. 1. Preparation method of polymer-chemotherapeutic drug capsule
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Fig. 2. Release profile of ADM from capsule (in zitro)
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Fig. 3. Plasma ADM levels after prostatic implantation with 32 mg of ADM capsule

meg/mi
0.3 |
»w 0.2 F
]
>
2
=z
a
<
-]
e
g c.1} @
] mce o ® o® ° °
a o o o @ [ ] ®
= ] a o m n n
o [ o]
u}
0o oo o 0 O
L L ] I} 'I’l 3 1 1 ’ll i erl 1.
o 1 2 4 Shr 24 48 72 hr 7 day 35day

Time

Fig. 4. Plasma ADM levels after prostatic implantation with 62 mg of ADM capsule
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Fig. 5. Plasma ADM levels after prostatic injection with 32 mg of non-capsulated ADM
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Fig. 6. Cumulative urinary excretion of ADM after prostatic implantation with 62 mg of ADM capsule
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Fig. 7. Cumulative urinary excretion of ADM after prostatic injection with 32 mg of non-capsulated ADM
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Fig. 8. Microphotograph of prostate around the implanted ADM capsule
(31 mg, 7 days. C: site of implanted capsule). H&E stain, x 100

(I B T X D PUEE A 7 7 2 L DR IRIG
JH & U TOMRHMEIRIC 35 TlE, UIBRASRE S I MMC
7 T e IR OIS « AFCHEHTHS =
L STV A0, IR EBRHEURIC B TR
FED 1O THDHHNIMFEL, Koo kL= R

THIE v = ABEREEHO TR L 7> TV 525,
BB v VIR S LT M i i 2
DIRHTIES) & 70 D\ % FHRIERED & 4 { JhiE
LRSI E 70D, 20X 5 ek ® vIR RN
VRS e A - /¢ b, National Prosta-



1458 WRFCE 28%& 129 19824F '

Fig. 9. Microphotograph of prostate around the implanted ADM capsule
(31 mg, 35 days. C: site of implanted capsule). H&E stain, x 40

Fig. 10. A different area of the same specimen of Fig. 9. Epithelial cells
lining gland became bizarre and pleomorphic. H&E stain, x 100

Fig. 11. Microphotograph of protates after injection of non-capsulated ADM
(16 mg, 7 days). H&E stain, x 40
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Fig. 12.
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Microphotograph of prostate around the polymer entrapping no ADM

(60 days. P: site of polymer). H&E stain, x 100
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