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Abstract
Chemically durable glasses containing a large amount of yttrium or phosphorus are useful for in situ
irradiation of deep cancers, since they can be activated to S-emitter with short half-lifes by neutron
bombardment. It has been shown that a chemically durable glass containing a larger amount of phosphorus

can be obtained when P

ion 15 mnplanted af higher energles and localized in a deeper region. A highly

bioactive ferromagnetic glass-ceramic 1s useful as thermoseeds for hyperthermia of deep-seated cancers.
Such glass-ceramic contaming a large amount of crystalline magnetite (FeaQ«) hine particle 1n a CaQ), SiO
2-based matrix of glassy and crystalline phases was obtained by a heat treatment of Fe203:-Ca0-510:-B:0
s-P20s glasses, and proved to be useful for hyperthermia of cancers by animal experiments,
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Figure 1 (ancer treatment with radicactive glass microspheres.
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Figure 2 Schematic representation of P°

ion implantation into silica glass,
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Figure 3 Concentrations of P and 51 rele-
ased from silica glasses which
were implanted with P° ion under
various conditions and soaked in
water at 95 °C for 7 d.
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Figure 4 Schematic representation of surfacestructures of silica glass implanted with

P* ion and ion release from it.
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Figure 5 Temperature rise curve of rabbit
tibia. The temparature at the
middle of the glass-ceramics was
controlled at 45°C.
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Figure 6 X-ray photographs of rabbit fib-
iae, A:No treatment group, B:Pinn-
ing group, {:Pinningthyperthermia
group {(after M lkenaga et al.,J.
Orthep. Res., 11 (1993) 849-855),
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