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Activation of Bone-related Cells by Physicochemical Regulation at the Interface
between Artificial Bone Substitute and Matrix Bone
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The surface microstructure of commerciallK available [ -tricalcium phosphate
(B TCP) granules was regulated by crystalline phase transition through heat treatment and applying
the surface precipitation reaction of Ca-deficient hydroxyapatite by hydrolysis of a -tricalcium
phosphate. Compared to untreated 3 TCP granules, the cell count of these 3 TCP granules was 24 times
higher and alkaline phosphatase activity was 4 times higher on the 9th day of incubation.
Hydroxyapatite (HAp) single-phase blocks with controlled crystallinity and porosity were prepared by
applying the setting reaction of apatite cement. Crystallinity and porosity were found to have
little effect on initial cell adhesion, but a significant effect on bioresorbability. We conclude
that controlling crystallinity and porosity is effective for the bioabsorbable design of HAp blocks.
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2 Crystallite size (nm) Porosity SSA

AR 002 300 (%) (m2g-")
HAp1 43.1 37.8 68.0+0.4 23.35
HAp2 40.9 37.6 58.2+0.8 19.74
HAp3 42.5 37.8 429+0.2 11.00
HAp4 212 16.1 42.8+0.4 29.93
HAp5 49.8 51.0 42.0%0.7 10.86
HApBEfE & 56.0 57.8 51106 6.08




c EEEN WD in vitro FAT

ERIL 7= HAp 70w 7 Z HIWTHIFID & L X BN EREZFTM L& 2 A, KALR (i
) BDREVIFEWERNL L 22 580 (HApI>HAp2>HAp3, HAp4>HAp3>HAp5) M7 57z
753\ feientE & OFRIIFRD IR D o 7o, MW OMIRFEEEMEILRILE, Z o7 AR LU
EPEO VT U BIEFE T, T L 723X TDO HAp 77 v 7 | iob\fﬁﬁaﬁfmﬂaﬁfé PEZR L
7= (K 3), MEMIEBED D vy T AR L7z pHS.S OFEEHRTHICI 1T 5 HAp 7 v 7 D
IRIEIT R LE (R D@25 L RELR2BEMBIEO L (K4),

SALE (BRER) BDREWVIZEX RV ERE BRI BT 2 T ERRET D 4%4’
b (EZhEmAE) N Licizd B2 bhbd, —F, ¥ v/ 37 BWE &I HmIneE
ENERBEERIZL TR -T2 LD HApES K2 &3 X COHApY 1 v 7 EIC ifﬁﬂ’?
BRIV EHSEOX ORI ERRELTWZEEZXOND, [ILROEENNT X 0 R &
F o DOIX FRETR & OBEAERESEIIN L2720 T AEREDIR NI X W IEMERE E > 2DiT
%&.%%4’ APNEWEHREFENPREL R D70, fHRE L TRIKRE OEME RSN 5
ZENERLIZEBZOND, LLEOERNS, AFEICKL 2IEFEMMEE I 7 o KILOE A
HAp~7 1 v 7 OAERRIER FIZH%) & fbmmo T 7.

U RN T LE A S OBLEGZFIH L TERL L2 HAp 7' 1 v 7 135 ALERE & O%E
PEDOHIHNFIRETH V| 2 DFER. invitro EEBINIEZ EODH Z LN TE Tz, KEFFRIZLY ., &
PRI HAp ‘B i HEAA BB 0D RTREME DS RIS S 4172,

0.9
08
a
£ o7}
c
2 06 |
()
8
o) 05
8 04}
=
3
] 03
8
< 02}
01 |
0
N 3 o
Q\VQ ,?\?9 ,<\?“Q ?‘ Q\?‘Q %‘%’) oof\\'

Q\

[ 3. K748 6 el #4212 381F 2 MC3T3EL itk (R L7 v 7 7~y MEIZAEZ7 L : p<0.05)

400
350 |
300 | ] HApA
it "
E’ 250 | ...___-_,.....- | apt
200 | e e HAD2
g " ,.e"-:;'.gr
@ 150 | e
(&) ; -‘,i'".- 9‘:
100 | e HAR3
2= e s . HApEfE (&
0 200 400 600
B (43)

X 4. HAp 7 7 v 7 %28 LIfEEIR D Ca A 4 JRERRRZL



4 3 1 2

Tansza Setiana Putri, Sunarso, Koichiro Hayashi, Kanji Tsuru, Kunio Ishikawa 48

Feasibility study on surface morphology regulation of B -tricalcium phosphate bone graft for 2022
enhancing cellular response

Ceramics International 13395-13399

DOl
10.1016/j -ceramint.2022.02.200

2019

46

2019

QoL

30

2018




75

2020

48

2021

(Sato Taira)

(80866715) (37114)
(Kajimoto Noboru)
(30824213) (37114)
(Maruta Michito)
(40507802) (37114)




(Arahira Takaaki)

(30706958)

(37114)




