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Evaluation on Clinical Usefulness of the Sinter Temperature Differences of
Carbonate Apatite as Bone substitute

MONNAKA TAKAYOSHI, TANABE TOSHIICHIRO”, YAMADA NAOKO", HASEGAWA YUKAY,
KoNDOU YUz0", TAKAHASHI JUN”, EHARA MICHIKO?, NAGAYAMA MOTOHIKO?,
TANUMA JUN-ICHI”, NAGAHARA KUNITERU"
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T HHEZZFORPD /20D FHEIES, MM OLEEZ: EORMBEN D 720, N L ERIEM ARG
MENTH5EY.

NLEHEM E LTINS, FaFs78% 4 F (HA) % B-TricalciumPhosphate (8-TCP) %o ") ik
BN ARMEDISH ENTEL L L, HA GBI L DS Tld e vz | R
PGS 57, F72, B-TCPIZAMRHNTIRINE I, F & BT AZMETHLDY, EHEENTVWLETD
AR B CHES R ST 5.
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4 I (Carbonated Apatite, CA) ZBZ L 72", 2L T, ZOENFEZED L2 AEEISHPIZED 2
FCICHES R TELY,
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FERRAERTlX, 500C Bk & 700C BER D CA DOEFRIGH % EFE 5 &, 500T TIXAMRIZB T 5 BRI
A B BT, B IR BAG <2 GERIC 22 2 HH T %> CA JER O ERIR I EIE IS B\ TIET00C D D3 BIFCTdh -
7z.

DL B S B RIS 2 12700°C Bl o> CA BERILC, BRI B KABEIZ A 2 AL EREAE & LT
OWFEITE L. T2, CAMK L FGF20OHEHIZ, EMEBIESEOMEIDLETIEIH 575, BB R
PAESE L ZEAVRENZZ LS, FRRICMMORERNFOHHIC L 25 HMES S5,

F—7— FEwiEH, REREHE T 88 A b, B, GBR, BRBUM
For severe bone resorption and bone defects at dental implant treatment sites, bone augmentation

treatment is required. For bone augmentation treatments such as guided bone regeneration (GBR), the
membrane technique is most commonly applied, but bone substitute materials including autogenous bone
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are used when large quantities of bone are required. However, the collection of autogenous bone requives
increased surgical invasiveness, and artificial bone substitute materials have therefore been applied clini-
cally.

Calcium phosphate-based materials such as hydroxyapatite (HA) or B-tricalcium phosphate (f-TCP)
have been applied as artificial bone substitute materials. Although HA has superior biocompatibility, it
remains in the living bone because it is not resorbable. In contrast, f-TCP is resorbable in vivo, as it is
replaced with bone, but it has lower biocompatibility.

Doi and Ellies reportedly developed Carbonated Apatite (CA), which shows superior biocompatibility
and is resorbable, and preliminary studies have reported superior characteristics in the living.

In the present animal experiment using rat femur to evaluate differences in sintered temperature
(700T /500T), CA granules were used as an artificial bone substitute material, and were observed histo-
logically for their absorption and controlled release characteristics.

The resorbability in the living body was good at 500° C, which we considered to be suitable for clinical
application of CA, but 700° C was apparently better for early bone formation and maturity, as well as the
clinical maneuverability of CA granules.

Based on these results, we concluded that for clinical application of CA granules, preparation at 700C
1s optimal for severe bone resorption and bone defects at the dental implant treatment sites. In addition, the
combination of CA granules and FGF-2 requires further study to determine optimal concentrations, and
their usefulness in combination with other growth factors is expected because CA granules were shown to

promote bone formation and bone maturity.

Key words : Bone Substitute, Carbonated Apatite, Bone Augmentation, GBR, Sustained Release Materials
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