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Hydroxyapatite (Caio (POs) 6 (OH)2 ;HAp) has been applied widely as a biomaterial for substituting human
hard tissues and as an adsorbent for chromatography. The HAp crystal has two crystal planes with different
charges: positive on a-planes and negative on c-planes. Thus, novel properties of the HAp may be produced
by controlling the orientation of the crystal planes. Controlled orientation may be achieved by modifying the
morphology of HAp crystals. For example, in order to increase the positive charge on the surface of the HAp
fibres, it is possible to grow hexagonal-shaped HAp fibres which are oriented along the c-axis so that the a(b)-
plane is wider than the c-plane. It is expected that these apatite fibres have high specificity of adsorption to
acidic proteins with negative charges. One of the objectives of the present investigation was to establish the
novel process for the syntheses of the HAp crystals with well-controlled morphology. We indicated the novel
syntheses process of plate-shaped HAp crystals using amorphous calcium phosphate (ACP) as a starting material.
This process contains the control of growth direction of ACP to HAp by the absorption of amino acids, and
the accelerated crystal growth using an enzyme reaction of urea and urease. In particular, in the case using a
glutamine acid as an amino acid, the plate-shaped HAp crystals were synthesized by hydrothermal treatment of

the HEPES buffer including the Ca* and PO+ ions, as well as urea and urease.

1. BW

KEET 784 4 & (Caw (POs) 6 (OH)2 : HAp) (A MAMEAL
A RER T 5 AR & WD TRV LR Z b, Th
RETRAEE R LA VT T M B P S
LIy BENEREEEERET 5. TOT/88 4 M
BHERLIVEDE S I v 7 AR 4 I T X T
MEEB & TR RIS B CTRRIRIBH ShTwb, F
Tov TONZA NEE Yoy H e & ORIV E O WA H
ELTHHHMTH Y, WEBIERICSy Y HOEN% (T
EAERIEZVWIRERIE LTHON TV,

T23F 4 MEIFERFNICEATRRCET 5, 2O
FVEER LIRS S, SOEFVEDLHIZ, T/8%
A MZiFalfik cliie ) oA D 5 My — i
W2, aTEHNE Ca¥ E AR L CIEICHE L, —J. c |
I EC OH ™ & POS BHEAET 5720 ICAICHEL TW»
5o CORMMEOEMICEY ., & VT HANWAET D LE
ZHIENTE, aWIIZATEMEZ D OIS v /37 B,
c MZIFIEEEN Y v 3 7 BAFRIEAE T 5. A 1Z
NETIZT YL D ¥ 87 RS DFRRLE % h) L&
B72012, To88 A MO TERERIEE O & A a
Mx% B LIEEZLOT7 87 4 ST 7 43—

Processing of biocompatible apatite
particles with well-controlled
morphology and its application

Mamoru Aizawa

Department of Applied chemistry,
Faculty of Science and Technology,
Meiji University

DEFIEHILTVBEH, LA Lads, WL cH%
L B LIZBIRT 782 4 M OEBRITIZII L TW v,
BART 785 4+ OERICET 2 WA 1213, SIS
ROEEEZ &Y RT WY VKK VD T A% [iERYE &
LT, INEMKRGSESETHIRT 287 4 N %155 5N
HED. COFETHONIMIRT 8% 4 3L HEET
HOEBNRT V., T4, TII—)VHEF CORMEIC L
DEET B HEDIWEESNTWEY, 7370 rFt—%
— O DL ELREWE, e mBRY, M1
VR L72 &9 R AMCIRD 778 % 4 b B oA 2B
HHEIZLL, DLARETIOWIRT 78 4 b OFIKIC
EIT L, R THD TOFEBZRT I EICh D EE
ZTW5h,

bL. SOMKRT 28T 4 bOGKIEIITE, Ll L
725 YR EWAEHIE LTORERET TR, ZORIKE
WHTAZ LI IAR MY =5 HADIEHART
WfFC& %, B A HRKL I TBEA~OEAE ML < (b
PEOD D 25X v), FREIEEZZNSEL720, {TA
HEERMRELMENMETE D, SHIT, bbbk
HEETEDBE I E 2 FM T WS 2OIC T LV F—

4 MR 7 /N2 1 b )

AINVKXIINEERTET I/ /g
cH BORE (L83 BE L) /

/
JoJ ——

<000 00—
ol FIoEEETETY, LT o 1
BOWE (VS h ) TS5 1 L

H1 73I/BEETICHETBI3HAPDDEZREKE (EF/L)



EREEMET /NS A MRFOBRTEESE 70 XD E % DISH

RT7 PE—HEFREREZ D DL —F—~DLLED HWVE
EZbhb,

Z 2Ty ARIFZETIX. HAp ORI 7 1+ 2 DR
ZIRIML. BFICHBIRT 785 £ P OB T EICDOWT 2D
D7t A THE L7z BRI, 1) HAp &g
WAELOFEMEY YA NV A (Amorphous calcium
phosphate; ACP) # MW EE L. ACPLT7 I /VHEOE
FE3L & ZMHEAEH 22T, ACP 205 HAp ~Of LS B
X O ZF MR E IS5 2 & T HAp RT O T REH]
#ikATze bHIVEODOTORRIZ, 2) REANLT YL
(CaCO3) &AW ) Y (HsPOs) & DAKBEW G B &
OCR#FE T LT —ELORERISZ L. BIRDY V&
IKFEH V7 2 (dicalcium phosphate anhydrate: DCPA)
ARHLT, ZOREZMHERL-FE clizL  HEMLA
HAp 2§ b 885 B H B TH %,

2. X5

2.1 EREVCBANILEHEME LT 2R
RT7ZNEAPDEREXF YTV E2)E—-Va >
HEWEOIEREY) VANV A (ACP) 3T D

B TFETHEK L2, T4 b5, 075 mol-dm™ Ca

(NOs) 2 AK¥ i (pH 10) 50.0 cm® 12 0.25 mol-dm® (NHa)

2HPO. K% (pH 10) 877 cm® Z WA, K& F T 140

PR U7 AR U720k Me % Bl L 7215, PRI i, ofths

WAME L C ACP k% fEBL L 720
W, B L7z ACP Bk Z W THRIRT 784 1 b &

K EAMT, S, BHLZTak2d, (1) ACP~D

TIJBOWEBIO (i) HAp ANy 7 7 —HTo

ACP %5 ® HAp ~OHALB L O EL O 5, €0

FEER7O AL X OEREGE FNENK2BIUFELIIC

73/ BB ER
{ o

ACP

ACPRZ ) —|—™

7 I/ BORE

HAp #& &

FREK TR, 7
hBHAIC &Y IR

TR R

(" 73 UBWERNY T 7 — pH65) )

- 20 mmol-dm™3 HEPES
cTI/BE
HAp& R A/Ny 7 7 — (pH 6.0)
. 20.0 mmol+-dm> HEPES
- 6.58 mmol-dm CaCl4
. 2.72 mmol-dm™ NH4H2P04
- 100 mmol-dm™3 [R3%

. 7 I8

1) 37°C, 7 days
2) 50°C, 7 days
3)K#E4nEE; 120°C, 3 h

(4°C, 1 day)
E#5 0.1%
k= ACPX 51—
BODEEL DB,
EEERRLS

(HApéﬁJim/\‘ v T 7 —)

0.01 mass% 7L 7—+ (0.06 cm3)
(HAp&RA/NYy 77 =10 cm3ICD &)

HEPES :
2-[4-(2-hydroxyethyl)-1-piuperazinyl]ethanesulfonic acid]

2 ACP»5DHApER7O€X

=1 ACPADT7 I /EOEES LU HAp DEREHE

ACPAMT 3 /EBEDE

(20 MM HEPES/\w 7 7 —{#EH)

AT BT TS/BBE oy

HApADEALRIS & & ViR R

mM

A 6.5 T o 50, 100 37C, 7day
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R 6.5 4°C i 50, 100 50 °C, 7 day
Glu 50, 100, 200,300 6.5 4°C o 50, 100 50 °C, 7 day
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#) 20 mM HEPES + 6.58 mM CaClz + 2.72 mM NH4H2PO1 + 100 mM Urea (10 cm3), 0.1% Urease (0.6 cm3)
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