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Development of Antiicaﬁ’(éer“-Agent-Re]leasing
Microcapsules for Chemotherapy Combined
with Embolo-Hyperthermic Therapy

Akira Masai

For the purpose of combining chemotherapy with embolo-
hyperthermic therapy, we have developed microcapsules
made of ferro-magnetic amorphous metal flakes that are
additionally capable of releasing anticancer agents. The
capsules can be used in a suspension to infuse them into a
tumor with transcatheter arterial embolization (TAE). The
capsules generate heat in an alternating magnetic field (185
kHz), which avoids heat generation by the body itself. At a
certain intensity of the magnetic field, the maximum temper-
ature of the capsule is determined by the Curie point of the
amorphous metal. After reaching the maximum temperature,
the capsule maintains the temperature by itself within an
accuracy of £0. 5C. In animal experiments, the capsules
generated sufficient heat for interstitial hyperthermia. The
tissue concentration of the anticancer agent after TAE with
the capsules is maintained at 10 to 20 times higher than that
after intraarterial infusion of the anticancer agent solution.

These results suggest the usefulness of this method for
embolo-hyperthermic therapy combined with intensive
chemotherapy without invasive temperature mesurement.
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Fig.1 Electron micrograph of the amorphous metal flakes
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Fig.2 Temperature-characteristics of the

amorphous metal flakes
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1 Anti-cancer agent
2 Amorphous metal flakes
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Fig.3 Schematic structure of the microcapsule
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Table 1 Composition of the microcapsule

Component Weight proportion
CDDP powder 100
Amorphous metal flake 1,000
| Hydroxy-propyi cellulose 120
Mannitol 400
BHL 7.
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Corrosion test of the amorpho

Fig. 6 (B)
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Fig.5 Appearance of the exciting coil Upper: Before the test Lower: After the test
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Fig.8 (A) Heat generation test of the microcapsules
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Fig. 8 (B) Heat generation test of the amorphous metal flakes
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Fig.7 Heating test of the distilled water with the
microcapsules
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Left: Immediately after TAE with the microcapsules

with the microcapsules
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Right: 24 hr after TAE
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Fig. 10 Soft X-ray film of the dog kidney after TAE
with the microcapsules
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Fig.11 Heating test of the dog kidney after TAE with the
microcapsules
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Fig.13 Plasma platinum (CDDP) concentration by
heating test of the dog kidney after TAE with the

microcapsules
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