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Signal-transmission mechanism for micro-damaged bone regeneration
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3,700,000

SEM
(5x5x1mm) pH2.7, 1.0 liter, 120W, 38kHz, 20min

BMPs

Mouse temporal bone was harvested, and cut into fragments (5x5x1mm). The bone
fragment was demineralized as EW-bone group by ultrasonic irradiation at 120W and 38 kHz for 20 min in
the acidic EW (pH 2.7, 1.0 liter). The EW-bone was implanted into subcutaneous tissues of nude-mouse and
explanted at 6 weeks. The specimens before and after implantation were observed by scanning electron
microscope (SEM) and optical microscope. The EW-bone showed clear enlargement and union of cracks by SEM.
The EW-bone revealed active bone induction over wide areas at 6 weeks. The original dead bone was covered
with newly formed bone, and many active osteoblasts differentiated in the original marrow spaces.

The EW-bone had better performance in bone induction than the DW-bone. Our micro-damage technique with
the combination of the acidic EW (pH2.7) and the ultrasonic irradiation will contribute to the
modification (surface area, 3D structure) of the dense bone and the active bone induction.
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