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Apatite—type rare—earth silicates are attractive materials with extensive applications such
as in solid-oxide fuel cells due to their extremely high oxide—ion conductivity below 600 °C.
The presence of interstitial (excess) oxygens has been believed to be responsible for the high
conductivity of apatite—type materials. On the contrary, the present study clearly reveals the
presence of Si vacancies , instead of interstitial oxygens in La—rich Lag ses (Sis. g6 Jo. 174) O using
single—crystal neutron and X-ray diffraction analyses, density measurements and ab initio
electronic calculations. Higher mobility (i.e., lower activation energy) of oxide ions along
the ¢ axis is a major reason for the high oxide—ion conductivity of Lag se;(Sis g6l 1o, 174) O when
compared with that of Lag 333Si¢0. Excess La cations yield overbonded channel oxygens, leading
to their highly anisotropic atomic displacements and high oxygen mobility along the c¢ axis.
This novel finding of the overbonding effect without interstitial oxygens will open a new window
for the design of better ion conductors
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Red-light emission characteristics of Sry(LagEuos) (Si0s)0s-2 (¥ = 2-6) oxy-apatite
phosphors
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In this study, phosphors based on the Sr,(Lag s-:Euos) (Si04) 052 (x =2, 3, 4, 5, and 6) ceramic
powder prepared by a solid-state reaction at 1500 ° C were investigated. There was no difference
in the waveforms of the fluorescence spectra of all the samples and it is considered that the
red—emitting element Eu* is uniformly present in both 47 and 6h-sites in an oxy-apatite
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structure. The highest red-light emission at around 614 nm was observed in Srs(Lag sEuo.s) (SiO4)¢01 5
when excited by 395 nm UV light. Its absorptivity, and internal and external quantum efficiencies
were found to be 34%, 80%, and 27%, respectively.
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In rehabilitation, muscle weakness in long—term bed resting is remarkable in the mono—articular
muscle, but in the conventional muscular strength training, a strong load is also applied to
the bi-articular muscle, and selective strengthening of the mono—articular muscle is often
difficult in many cases. Therefore, utilizing the output direction control characteristics of
the human body lower limbs, we developed a selective training device in the mono—articular
muscle of lower limbs that even one patient can use. After being evaluated at the actual clinical
site, it was used as training for hospitalized patients and confirmed the effectiveness as a

device.
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Incorporation of L-lactide random copolymers with essential bark oil using supercritical
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In order to develop a novel controlled release material, we previously attempted to impregnate
random copolymers of L-lactide with cyclic compounds such as lactone or cyclic carbonate with
low—boiling—point organic useful compounds using supercritical carbon dioxide as the solvent.
In this work, the experiment made to impregnate essential bark oil to biodegradable random
copolymers were conducted under supercritical carbon dioxide, and supercritical fluid
impregnation into L-lactide copolymers were studied. Four kinds of copolymers of L-lactide with
o-valerolactone, &-caprolactone, tetramethylene carbonate, or 1, 5-dioxepan—2-one were used in
this work.
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