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Acceleration and inhibition of bonelike crystal growth
on poled hydroxyapatite ceramics

Kimihiro Yamashita, Masataka Ohgaki

Institute for Medical and Dental Engineering, Tokvo Medical and Dental University

L FL®BIC

KB RPHT B 5 BGOSR AR HF
IO PHMIC LD fThbh b, L Liah
HEBANEENBIE L LD KOBRG T
BHOH -« DFEFELHARBICHETT S, Jhic
LTRSS TEATL LIRS TRETE,
BT AHEORGOATETIRE T LA
BTEH (M, EFCHIEESII v 7R
BT REFES R R L/cHE s oo
B OEA TR LAY, JhIZETROE
B OREH IR B DEAAELLRS
B, EECIHEEBROTEEYRE TS L
FHPE LTHET NS, P I w FARKE
HEBRUSESOIMERIEE L LD TR
BRECOWTEEI BTN T 5,

2. TNYA POBTEHEE

b FaFor7aAe 4 b (hydroxyapatite) i

Ti01-0062 TREXPBEEFE 2-3-10
TEL 03-3280-8016

FAX 03-5280-8016

E-matl; yama-ki@i-mde.tmd.ac.jp

18

external locad field

(magnetic, .

electric) ! - ,feaction region
Field <

F 3

i L

solution >
system

\%ﬂdﬁg system

Fig. 1 Comparison of a local field with an external
average feld in a solution system, where the
hatched region denotes a possible region
where a reaction may take place.
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Fig. 2 Aging profile in terms of complex impedance diagrams, measured on a hydroxyapatite ceramic. The
numerals inserted in the figures show the aging time.
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Fig. 3 Time-dependent characteristics of ienic
conductivities measured at 973 K (A}, B,, C;)
and 1073 K {Ay, Ba, Co). Ay, A; are bulky
pecimes, By, B, are thick films.
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Fig. 4 Interaction hetween aligned dipoles and
ions in a solution.
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Fig. 5 IR spectra of HAp sintered in air and under
stears stream.
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Fig. 6 Dielectric properties of HAp sintered in air
and under steam stream.
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Fig. 7 Shematic drowings of configuration for HAp poling and immersion in SBF.
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Fig. 8 SEM photographs of the negatively poled
surfaces of poled HAp ceramics after 12
hours {(a) and 24 hours {b) immersion in a
SBF.
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Fig. 9 Effects of poling on crystal growth rates.
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Fig. 10 SEM photographs of the surfaces and fractured surfaces of HAp ceramics immersed in the 1.5SBF at
36.5°C, where the photographs show O-surface (a}, N-surfaces ({b}—(e)}, and P-surface {f}. Poling con-
ditions and immersion time in 1.5SBF {electrical poling field-applied time/immersion time); 0 V-0 h/12
he (@), 120 V-2 min/12 h: (b), 120 V-1 h/12 h: {¢), 120 V-1 h/12 h: (d}, 120 V-1 h/24 h: (e}, 120 V-1
h/3 day: (f).
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Fig. 11 Model for the accelerated bone-like crystal growths on poled HAp at early stage (a;) and intermediate
stage {by), in comparison with those of nonpoled HAp ceramics (a; and by}, The arrows were the direc-
tion and strength of dipole moments.
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Fig. 12 SEM photographs of the P-, O~ and N-surfaces (respective (b), (¢) and {d)) of plasma sprayed HAp

coatings before and after immersion in SBF,
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Fig. 13 SEM photographs of the P-, O~ and N-surfaces of sputtered HAp films before and after immersion in

SBF.
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