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Supersonic modification of a crystal surface by
partial dissolution-precipitation treatment improves
bioabsorbability of synthetic hydroxyapatite
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Even though synthetic hydroxyapatite (HAp) has a chemical composition similar to the mineral phase of
bone, it is minimally absorbed and replaced by bone tissue. This could be because HAp is composed of
compactly arranged apatite crystals with homogenously large grains. In this study, the surface and
non-stoichiometry of synthetic HAp crystals was modified wusing supersonic partial
dissolution-precipitation (PDP) method, and partially dissolved and precipitated HAp (PDP-HAp) was
developed. PDP-HAp possessed a microstructure that differs from that of the original synthetic HAp.
Nano-crystals were precipitated on the PDP-HAp grains, wherein numerous micropores and microcracks
were formed. In vivo implantation using a rabbit bone defect model revealed that PDP-HAp was gradually
absorbed and replaced by bone tissue beginning 8 weeks postsurgery, whereas HAp was not absorbed even
at 16 weeks. More osteoclasts were induced in PDP-HAp than in HAp. The amount of bone formation in
and around the material at 4 weeks was similar in both PDP-HAp and HAp, but it remained unchanged in
PDP-HAp in contrast to its decrease in HAp at 16 weeks. Consistent with the in vivo results, in vitro
osteoclastogenesis demonstrated that more osteoclasts were induced when cultured on PDP-HAp compared
with HAp, indicating that PDP-HAp was absorbed through the stimulation of osteoclastic activity. These
results suggest that the PDP technique may have clinical utility to modify synthetic HAp for use as a

superior bone graft substitute.
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Supersonic modification of a crystal surface by
partial dissolution-precipitation treatment improves
bioabsorbability of synthetic hydroxyapatite
(BE BB - FITHAEEGEN, FOFT 785 4 b OAERRILE)

N FrFRUTREA b (HAp) AN AKBM L BEEELROATETHY . BEIE
B TROESHEREN TS, Lo L, BRTHERSNILSAR HAp 1013, AED HAp &
IRy, MELENICREEIE BRBEI VI W EWIREARH D, BEZRIT- -0
ROBRNZ, BEFLOWEM - FHTHLEEER A Fax 7 ,3% 4 b (PDP-HAp) 4 IR IR HE
ZEHMEL, BHEMRHEAL LTOREREERITIZETHS,

RIEEIL, BEBEOEM - FHTHAAEIC X 0 HAp AR % 25(k X8 7= PDP-HAp % /&8y
L, VVXKBEOBXBET L EANT, HAp IZE BEHBET N L H#k U T AR % 3546
L7, HAp iZiZ & A LRI S iz dso = Dizsst L. PDP-HAp 1% 4 725 16 BORIIC 24%2 Bk UN
Ihfe, ML BMENE L BARICRELEHREEDE, 16 BRI PDP-HAp TEELE
NLIZE Do e, MBI ORI E MBI LAREFIZ B L7 23, #5744 4 38 T PDP-HAp 1235V T HAp
LB ORBEMEIBEINE, T, WEARSHERE EERK L TV 3R LERI
2o In vitro SBRTIZ, PDP-HAp T TRAP FEHEIZEVVEM A H ¥ . YW EE+ 2 BT I
RANKL OREBTTH I ->TER LT\, T7ebb, POP-HAp IHREERIBIDTEME 3 TIHE X6 7,
PDP-HAp BIR DB & LTI, BrBEMIIC X 5 RIO(LEREEMRAE 2 bz, —F5 T PDP-HAp
NEICIIBEREEAGBRRINLZ LD, HAEM - FHITHAET HAp DRIN & & ~DE %R
ZRTERLRMENIEN L R0 B5 L EZz LN,

FHIZHT Y BIZEE LSR5 PDP-HAp ORI B L, 4 8 DI R A=A D B H I,

- 290 -



MEIOREICHEEROSEIRE LD, MEOWRINELKIE 8 Bhb TholZ EIZHTIE
R o7, ZhUCx LEFEHIZ, AER T, 2> bao—/L Lk LToO HAp OREICHE HIROE
BIIZHTH-=2 16 AE T, MINSBEINLR)27-01Zxt L, PDP 43 HAp TidRE A
HWEOELIZ L RN SEL 8 @SRRI N, LEE L, £72, HAp ORIIZIX, £
2T oD A B =X b, Thib, dissolution EEMROBINAHD LEZ LGNTWSH, AK
NTO HAp ORILBRIIEME T, REMZ2ET20THA ) LB T2, KO TRALZHER)?L
NA RRRITREL FOEEHZIETIERSH o2, TR LRFEEIZ, ZOMKEDY
57— arO—2 34 EN T PDP-HAp O EBEOEBRESINRP 2T L TH DN,
HEFEFREFRINOWFEIL, PDP AERIZ L Y HAp OMBERK 30%R/D LR EZLTEY, X
IR AFEEIEIFEL 7 )V —TF D Apaceram-AX HAp O F1F#38EDE(LICEAT 285X, HAp DiRE
IIBERBETVICHEBE L 1 BRICHREIZETL, 2@8%»0EHEL T, 58I2iX 8-10MPa (2
Dol L&xRLE, LEELE, KOTRIEZRESENS, BEALREREMEHILEL SN
HAERRIMEICET AERRH -/, BFEE L. BEICIRERE L NT V APRN A FRIN
HRMKETH D, HlxiE. 8-TCP @ in vivo BFR TIL, MEIORINIETE THRELZIET ¥/,
AERTIL, PDP QI & v &l X /- PDP-HAp 3B & /3T v A BB T A BRI I % 5
H, BREMEE LTEREAS+SREEEZOND ERIE L, BRICEEFERNPDL,
PDP-HAp OBEKRIGAICET 2 BRI & o 7=, HiEH 1. PDP-HAp {3 EMFERE HE < . non-weight
bearing BXBICR Y BEFEHATESBOIMEOBERZEDHZ LIZLY, HIBREOWE
ALY DFRITESL LEE Lz, WTFROERICK LTS HEEIL. B OB R L Uik
HEBRICE SV TR Z Y Z2EEZ1To 7,

ARRITERNA FX o738 4 FOEFRREDNE S Z LICER L, BEEROER - F
FrEBEHT 2 O TR Fax o738 A | (Hap) OREMMEEL B &, £ DAEKR
IXMEEED, FBEGHE N A Fax 7 /3% 4 b (PDP-Hap) i3 BREME L L THRIRFERBHI/FE
N3ZL&aRLE. BEA-RREFRSAIPF SN ERARMELATME L. KFEFRERI
BT AUECHSHA A C L, BEESEL (B%) ORMNEZITI2BREETHLHEL
7o
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