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Realization of osteoporosis treatment using organic-inorganic composite
particles with new structure and function
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In this study, we conducted an experiment for the purpose of "treatment of
osteoporosis using novel carbonate apatite particles with a drug-encapsulating bone-inducing
ability". The produced particles have a core-shell structure, the shell is composed of CO3Ap that
dissolves and turns into bone, and the core is composed of biodegradable polymer. The shell could
load a bone morphogenetic protein and the core load a hydrophobic low molecule drug. Furthermore,
when osteoblasts were cultured in the presence of the prepared particles, the expression level of
osteocalcin, which is a differentiation marker for bone cells, increased, and calcified nodules were

confirmed. From the above, the produced particles can be expected to be applied to the treatment of
osteoporosis.
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Fig.2 Drug load for COsAp particle. (a)

Micrographic image of phosphorylated
CaC0; capsules. (b), (c) Fluorescent
micrograph image of COs3Ap capsules

loaded rhodamine B (red fluorescence)
and FITC-BSA (green fluorescence). (d)
Merged image of (b) and (c).

Table 1 Adsorption content of BMP-2 on
COsAp capsules surfaces at 37 ° C for 3
days.

Feed amount of Adsorption Adsorption content
BMP-2 [ug] efficiency [%] [Mg/g-capsules]
0.10 88.8%1.8 17.1£0.8
0.20 96.1+£0.3 38.4+0.1
0.40 95.5%1.8 76.4+0.1

Control BMP-2
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CO,Ap == BMP-2+CO,Ap
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Fig.3 Calcified nodule staining of
MC3T3-E1 on the 14th day.
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Fig.4 Calcified nodule staining of
MC3T3-E1 on the 14th day. Black arrow:
feed COs;Ap, yellow arrow: calcified
nodule.
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Fig. b5 Positive expression ratios of
OCN.

1) S. Komatsu, Y. Ikedo, T. Asoh, R. Ishihara, A. Kikuchi, Langmuir, 34, 3981-3986.
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