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Introduction.

Characterization of HAp ceramics.

Protein adsorption.

Conclusions.

Hydroxyapatite ceramics with preferred orientation to a-plane

Sample Density Zeta-potential

aHAp 90% －10.46 mV

iHAp 94% －17.03 mV
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Hydroxyapatite Ca10(PO4)6(OH)2 ; HAp
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In this study

Biomaterial (HAp)

Adsorption of 

proteins

Adsorption of 

mesenchymal cells

Differentiation / 

proliferation of cells

Fabrication of Hydroxyapatite ceramics

・Quantitative analysis

・Two-dimensional

・electrophoresis

Surface analysis 

・Zeta-potential

・Atomic force

・microscopy (AFM)

In vivo initial reaction after biomaterial implantation
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n = 4; *p < 0.05; error bars: S.D.

*

• Electrostatic interaction works between HAp and protein.
• The difference in the crystal plane of HAp affects the protein adsorption.

Quantitative analysis (Bradford method)

Extraction

Adsorption
Serum protein (FBS) 1.0 cm3

Adsorption
1000 mg･cm-3 Protein 

(BSA, LSZ) solution 1.0 cm3

HAp ceramics

aHAp, iHAp

HAp ceramics
(15 mm×1.5 mm)

10 mm
20 nm

Composite powder of

AG and AF (AG30%AF)

+
5 mm

proteins
cells Adhere via cell adhesion protein

Using HAp ceramics with anisotropic structure as models, 

we examine the electrostatic interaction between HAp and protein.

Final goals

Fiber-shaped HAp1)

⇒Apatite fiber; AF
Apatite gels; AG

Characterization of Hydroxyapatite ceramics

powder
1.0 g

Molding die
17.5 mmf

Uniaxial pressing
200 MPa

電源

Koyo

Water-vapor 

1) M. Aizawa et al., Biomaterials, 26, 3427-3433 (2005).

a-plane oriented3); aHAp

Control ceramics; iHAp
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Error bars: standard deviation, n = 5

Two-dimensional electrophoresis

Zeta-potential before and after 

adsorption of proteins (BSA and LSZ)

Observation of surface microstructure
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More serum proteins were adsorbed

on aHAp than those on iHAp. 

aHAp+BSA

aHAp+LSZ

iHAp+BSA

iHAp+LSZ

Ra < 0.1 mm

This study is useful for understanding of the relationship between 

anisotropy of living bones and cellular responses.

Separation range in molecular weight: 5-400 kDa

(Gradient gel: 5-20%)

① Understanding of in vivo reactions at the interface between 

materials and cells. 

② Elucidation of the relationship between anisotropy and cellular 

response of living bone.


