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[Abstract] Biological hydroxyapatite (BHA) is widely used in the treatment of clinical bone defects due to its good
biocompatibility and osteoconductivity. The clinical application of mateiral size is based on the principle of bone defect
area adaptation, which contributes to diversity of BHA sizes. However, different sizes correspond to different hierarchi-
cal levels of bone biomimicry. As the size changes, the bone biomimicry hierarchy evolves accordingly and influences
the process of bone repair and regeneration through osteo-coagulo-immunomodulation, leading to unstable bone graft
outcomes. Therefore, this paper reviews the size effect of clinical BHA, analyzes the multilevel structure of natural bone,
proposes the evolution of bone biomimetic hierarchy triggered by the size of BHA, and further analyzes the size-media-

ted osteo-coagulo-immunomodulation. Based on the hierarchical levels of bone and its osteo-coagulo-immunomodula-

tion effect, we provide a new understanding of the biolog-
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ical principle of the size effect of biomaterials and a theo-
retical basis for the basic research and clinical application
of different size BHA materials.
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Tab 1 Sizes of commercially available BHA particles
st A B ! FRL AU ROk R
Bio-Oss” % [ - 0.25~1 mm; 1~2 mm
THE Graft™ LY KEE 0.25~1 mm; 1~2 mm
Gen-Os” i [H EERSE 0.25~1 mm
Cerabone® Hti+ e 0.5~1 mm; 1~2 mm
Endobon® P L 0.5~1 mm; 1~2 mm
OsteoGraf” 5% [ SR 0.25~0.42 mm; 0.42~1 mm
SYMBIOS® 5% [ ek 0.2~1 mm; 1~2 mm
Bio Osteo® LE e 0.25~1 mm; 0.4~1 mm; 1~2 mm
Adbone® A SR 0.1~0.5 mm; 1~2 mm
BioBase a-pore® EectE| e 0.25~0.5 mm; 0.5~1.4 mm; 1.4~3.2 mm
Genoss® i [ W 0.2~0.5 mm; 0.5~1 mm; 1~2 mm
ChronOS"” & [ e 0.5~0.7 mm; 0.7~1.4 mm; 1.4~2.8 mm
BioResorb® f I SR 0.2~0.5 mm; 0.5~1 mm; 1~2 mm
Frios Algipore® K T 0.3~0.5 mm; 0.5~1 mm

R 2 BROAREMEH
Tab 2 Nine biological hierarchy of biological bone
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SRR B 45 (super structure) ,
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by, H RIS ES; 3) ARKT
1 mm: PR RSERT 1 mm AW A 254, BIER
GeL7/k=diE BT R st ey R N A &L R
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Tab 3 Relationship between BHA size and bone structure
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Fig 1 Biomimetic hierarchical evolution induced by the size of BHA
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Fig 2 Crystal structure of hydroxyapatite
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