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i The present study was designed to investigate about how chemical environment
around calcium phosphate crystals affects proteins accumulation onto the crystals. Co-precipitation

of bovine serum albumin as a model protein for active molecules, such as proteins in
immunomodulation, was controlled by the solution calcium and phosphate ions environment under
physiological conditions. The results suggest that the design concept to accumulate the proteins on
the materials. The concept of the materials accumulating active molecules obtained in the present

study could be used for the tissue regeneration.




HA  B- B-TCP

Collignon AM et al. Front
Physiol 14, 2017
OCP HA  B-TCP
Suzuki et al. Tohoku J Exp Med 164, 1991; Suzuki et al. Biomaterials 27, 2006
in vitro
OCP

Imaizumi H et al. Calcif Tissue Int 78, 2006
Hirayama B et al. RSC

Adv 6, 2016 in vitro Takami M et al. Tissue Eng
Part A 15, 2009 OoCP
OoCP
BSA OCP
Suzuki O et al.
Cells Mater 5, 1995 OCP
BSA Shiwaku Y et al. Acta
Biomater 8, 2012 OCP
Shiwaku Y et al. J Ceram Soc Japan 118, 2010
Honda
Y et al. J Biomed Mater Res B Appl Biomater 80B, 2007; Handa T et al. Acta Biomater 8,
2012; Fuji T et al. Tissue Eng Part A 15, 2009 OCP
invivo MPA
Suzuki O et al. Bone
Miner 20, 1993 in vivo Suzuki et al. Curr Med Chem 15,
2008
bovine serum albumin, BSA
human serum albumin, HSA
HA  HAP-200 FA
oCP ocp
HA F-HA Tsutsui S et al. JBiomed Mater Res Part
B: Appl Biomater 106B, 2018 25-500ppm ocP Ca?
HA oCP Ca?
pH 25 oCP
1 x 10%® 4x 10" Suzuki et al. Tohoku J Exp Med 164,

1991; Honda Y et al. J Biomed Mater Res B: Appl Biomater 80B, 2007



Suzuki O et al. J Biomed Mater Res B: Appl Biomater 77, 2006; Tsutsui S
et al. J Biomed Mater Res Part B: Appl Biomater 106B, 2018

DS HA OCP
DCPD FA
o MEM - Ca?
37
X
FTIR
SEM
TEM
Ca P F Ca/P
HSA Suzuki O et al. Cells Mater 5, 1995
HA F-HA 100ppm F F-HA FA 20mg  150mM
- 200 1500ug/mL HSA 1.5mL 37
1.5 HSA
HSA
HSA
BSA 150mM -
Ca2+
BSA 1500ug/mL ocp
37 1 HSA ocP
BSA
Raman BSA
F-HA 0CP X FTIR Shiwaku Y et
al. Acta Biomater 8, 2012; Kobayashi K et al. ACS Appl Mater Interfaces 2014
HA FA X F-HA  FTIR
F F-HA ocp
HA F-HA FA
Ca 37.2wth 38.1wth 38.7wth P  17.2wt% 18.0wth 18.2wth F-HA
FA Fo3.9wth 3.1wth HA F-HA FA  Ca/P 1.67 1.63
1.64 F-HA FA Ca Tsutsui Setal. J
Biomed Mater Res B Appl Biomater 106B, 2018  SEM F-HA 0CP
um Suzuki O et al. Cells Mater 5, 1995; Shiwaku Y
et al. Acta Biomater 8, 2012 HA FA  F-HA
TEM ocP
HA F-HA FA o MEM degree of supersaturation DS
o MEM HA 1.52x 10* ocp
2.76x 10° DCPD 8.15x 10! HA F-HA FA
OCP o MEM 3 DS HA FA 0CP HA
7.58 8.82x 10° oCP 1.46
1.71x 10° DCPD 4.22 5.11x 10* FA
FA  1.46x 10°
ocp
Eidelman N et al. Calcif Tissue Int 40, 1987
25ppm  500ppm F-HA
500ppm F-HA ocp DS 8.95x 107
oCcP FA 1.97x 10! 500ppm
F-HA 1.99mM F-HA
Tsutsui S et al. J Biomed Mater Res B Appl Biomater 106B, 2018
- Ca* 3mM oCP
ocP HA

0CP 0CP DS 10° 10°



DCPD 0CP HA DS

ocp DS
2019 2019 3
Hamai R, Suzuki O et al. Submitted 2019
HSA HA F-HA FA - 37
F-HA FA HA F-HA
HSA FA HA F-HA F-HA  HSA

Tsutsui S et al. J Biomed Mater Res B Appl Biomater 106B, 2018

- BSA OCP 37
Raman BSA Raman
BSA Raman
X
OCP
2019 2019 3 Hamai

R, Suzuki O et al. Submitted 2019

2
Tsutsui S, Anada T, Shiwaku Y, Tsuchiya K, Yamazaki H, Suzuki O. Surface reactivity
of octacalcium phosphate-derived fluoride-containing apatite in the presence of polyols
and fluoride. J Biomed Mater Res B Appl Biomater 106B:2235-2244, 2018.
DOI: 10.1002/jbm.b.34026

Tsutsui S, Anada T, Shiwaku Y, Yamagishi A, Suzuki 0. Effect of Polyols on
Phosphorus-Containing Calcium Fluoride Deposition on Hydroxyapatite. J Hard Tissue Biol
27:34-38, 2018.

DOI: doi.org/10.2485/jhtbh.27.34

5
2019 2019 3 25
6 IDEA
2018 4 27
0CP
2018 2018 3 15
- 2018 2018 3 15
0Cp/

70 . 2017 10



15

pp.141-160, 2019.

Suzuki O, Anada T. Biomineralization. PartV Biomineralization in Medical and Dental
Sciences. 20 Enhancement of bone tissue repair by octacalcium phosphate crystallizing
into hydroxyapatite in situ. Edits: K Kondo, K Kogure, H Nagasawa. Springer Open. 189-197,

2019.
o 0
o 0

http://www.cfe.dent.tohoku.ac.jp

¢y

EGUSA, HIROSHI

30379078

ANADA, TAKAHISA

30398466

KAMIIE, JUNICHI



10400269

MATSUI, ARITSUNE

60547264

@



