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Preparation of core-shell particles with bone regeneration for the treatment of
bone defects.

Komatsu, Syuuhei
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The purpose of this study was to fabricate carbonate apatite particles with
drug-treatable bone regeneration potential for the treatment of bone defects. The prepared particles
consisted of CO3Ap in the shell and a biodegradable polymer in the core. The shell and core were
loaded with bone-forming proteins and hydrophobic low-molecular-weight drugs, respectively. The
encapsulated drug was released only at pH during bone remodeling. Furthermore, when MC3T3E-1 cells
were cultured in the presence of the particles, the expression levels of various osteoblast
differentiation markers were predominantly increased. Furthermore, injecting the particles into the
back of mice and evaluating their ability to form new bone suggested that the particles combined
with osteogenic proteins formed new bone. These results suggest that the particles may have
potential for use in the treatment of osteoporosis.
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Figure 1 Scheme for illustration of COzAp
capsules made from degradable coacervate
droplets.
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Figure 2 SEM image of (a) CaCOs capsules (scale
bar is 10 pm) and (b) COzAp capsules (scale bar
is 2 um). (¢) XRD spectrum of COzAp capsules.
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Figure 4 Schematic illustration of SrCOs

capsules and

microscopic image of

prepared SrCOs capsules.
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