ADV=C814/ PCT DESCRI PTI ON Al pha-Tri cal ci um Phosphate Ceram c¢ and Producti on
Met hod Thereof 5 TECHNI CAL FIELD The present invention relates to
an [err]- trlcaIC|un1phosphate ceram ¢ having a superior bioconpaAb¥%+C814/PCT
for use mainly as a bone filler and a nethod fot producing the sane. 10
BACKGROUND ART In the past, hydroxyapatite and [err]-trical cium phosphate
have been known as ceramcs for use as bone fillers. These ceramcs are
known to be bioactive naterials and canlmﬁﬁFQﬁ¥%E§Q@'thh a natural bone.
In 15 general , when these materials are inpl anted in bone "a thin Iayer
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is, after bioapatite is M@#hmﬁl%hex¢nisurface of the 20 naterlals it is
bel i eved t hat st he mat eripdsypF@fobstiFsol ved or absorbed nuch at all. In
fact, these materl als have slow rates of absorption into the body and are
never conpl etely repl aceth®\PEesRVE: bdentden e latas tmmn a-tricalcium

[err]-trical ci um phasddnsed sce&aaﬂaﬁuavmg)ta tsugRdiidy tbﬂdad@atqmqul@ for
bi oapatite | ayer at the interface t he hane vmt(fthe ter %i‘r?
faster rate of absdt$f iHIHY 3 aogiﬂf‘ Hﬁ%&/ aﬁlﬂr dnd
[err]-trical ci um phidsshsdns . and has an extrenely high ability to forma new
bone. The |deal 30 bq&&: 2& | d have a high bone-formng ability

and shoul d conpletely dlsappear an e conpletely replaced by bone. For a
long tine, it has been tlhbdgm pestt, iMydnoxyepatdieofand Srapdgadctiusl e nade

of [err]-trical ci umphgsnhal S Urldhfr sl ceHdinfl H3€ £ %Ter%@ebbn@

f avorabl e bone fill'er. Fbwever err]-trical cium phosphate_has been

difficul't to fabridaldors o Shess &Wlﬁ%éﬁed&@qw@ ttFPeb&i Prioagrdy Sof
formation by a wet mmidiidhld hd can bond directly with a natural bone. 1In

15 general, when these materials are implanted in bone, a
thin layer of bioapatite forms in the body at the
interface between the bone and the materials. A new bone
is said to be formed starting from this point. That is,
after biocapatite is formed at the surface of the

20 materials, it is believed that the materials are not
dissolved or absorbed much at all. In fact, these
materials have slow rates of absorption into the body and
are never completely replaced by a new bone.

On the other hand, a-tricalcium phosphate is said

25 not to exhibit formation of a bicapatite layer at the
interface of the bone with the material, has a faster
rate of absorption in the body compared with
hydroxyapatite and fi-tricalcium phosphate, and has an
extremeiy high ability to form a new bone. The ideal

30 bone filler should have a high bone-forming ability and
should completely disappear and be completely replaced by
bone. For a long time, it has been thought that if
production of a shaped article made of o-tricalcium

- phosphate were possible, it could be an extremely

35 favorable bone filler. However, a-tricalcium phosphate
has been difficult to fabricate as a ceramic up to now .
due to the difficulty of formation by a wet method, the



- 2- :unavoi dabl e formati on of cracks at the tine of sintering, and other
reasons. DI SCLOSURE OF | NVENTI ON Accordi ngly, the objects of the present
invention 5° are to provide a high purity a-trical cium phosphate ceramnic
and a nethod for producing an [err]-trical ci yumdghosphate ceramic, which is
expected to use as a material for an ideal bone filler. In accordance with
the present invention, there is 10  provided a nmethod for producing an

[err]-trical ci um pHRPIRAIARIS fpratdah iof fFacks stepdeoting pfesindeniag,
shaped powder aft erarfsdhapibidyr ada@iny, materi al under pressure, or

si mul taneously with the i re; and, further cooling the
sintered product. 15 6¥g%&£gﬁﬁ&£g§%9§éﬁ§§H§§#h the present invention,
there is also provided RAomstrddiciglyr, prhed ebijegtsn offetthe- priesenti unvehtsphat e
ceram c conprisi ng Jhe Wide $haRIGRI I Ri p y a
wet net hod us?ng t he nonoaxi al 612%287 tﬁ%ﬁagydglﬁg%%?%ggh i?gagbggrg 20

i sostatic pressi ng GRAIHE angd @ aethgd Hersprpdycisgdan patriralciumy

temperature of 110QHJsphQ @il whit® 280chpUbtedatd, uker bbeh maekirRal
the sintered product at a .cooli ratel;)lf 100 to 2000[err]C/ hrs. In

accordance with t hé9r &feddealy ok 11df&Ere is 25 further provided a
met hod for produci ng an Ireakckordatakc witthpRheppatbeener anvencdony i shaget hie

step of: sintgring_a pQ r _material .prepared by a_wet pethod using, a_hot

ot eos et hod r 1 BESA @ Mecnof, tBr:BpaRethgr alich: IELER G gsDRAce
tenperature of 200ceratigOfcempldsiiog theos8eps o£80 hduteriBfl ERe shaped
DESCRI PTI ON OF DRA rTQ%tQ'fre§ﬁ%ih .vsnbgsaaew hht@ﬁié!%ﬂ&ér%%é‘sﬁf@, ' 8r
detail with referefice to the acconpanying drawings. Fig. 1 1s a grap

showi ng the rel ati 6damilapeocnsdy with thpeshppingi WEAeENPEPASUER affdt he

rel ative density (Exa¥Re? 2bolkhng tRel 8iAtBRebopraalicef a non-decal cified
sanpl e 15 In accordance with the present invention, there is
also provided a method for producing an a-tricalcium
phosphate ceramic comprising the steps of: shaping a
powder material prepared by a wet method using the
monoaxial press method or CIP.method (i.e., cold
20 isostatic pressing method); sintering the shaped powder
material at a temperature of 1100 to 1500°C for 1 to
200 hours; and, further cooling the sintered product at a
cooling rate of 100 to 2000°C/hrs.
- In accordance with the present invention, there is
.25 further provided a method for producing an a-tricalcium
phosphate ceramic comprising the step of: sintering a
powder material prepared by a wet method using a hot
press method or HIP method (i.e., hot isostatic pressing
method) at a temperature of 200 to 1500°C for 1 to
30 200 hours.
BRIEF DESCRIPTION OF _DRAWINGS
The present invention will be further explained in
detail with reference to the accompanying drawings.
Fig. 1 is a graph showing the relationship between
35 the sintering temperature and the relative density
~ (Example 3);
Fig. 2 is a photograph of a non-decalcified sample



-3-:(inplanted 3 nonths) of an [err]-trical cium phosphate ceram c when

I nplanted in. the femur of an osteophoresis nodel rat (Exanple 4); and Fig.
3 is a photograph of a non-decalcified sanple 5 (i mpl anted 3 nont hs) of
a hydroxyapatite cerami.c when inplanted in the 3enur of an osteophoresis
nodel rat (Exanple 4). BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The net hod

for producing an a-tric Icu%£1£hosphate 10 ceram c according to the i
present invention V\ﬁ’r‘FPfﬁ‘R\F ARl 9f aernirisaisiurrphosphates canamic

phosphate in the presentimpl@itednin scHeefdigh dfe e ciitdophivrdldie modsa efat

trical ci um phosphat S pxpressed in chem cal conposition as 15
[err]. Tricalcium @’%"ﬁﬁjﬁ e‘Fffasa'[ rr]-phase (I ow tenperature phase),

y-phase (high pressure fhigse)d iand hgiitapmphhiogh & aopedacale ifiase sampiiiech
are the sane kn conm&;lté{ﬂé T Dsrttq.%le ' atr] - [ 25
to 1500[err] Cs 20 c}1‘ej:"r?rn\9t 0 )ofafg;%ogﬁgt}i%#?fatgrt e.r?%%%?gfa%h%}lof
[err]- trical ci um pitplanded iin dhe i ofaqny @sdegphorestist Redrdt Tast hod,
an. aqueous soIutioquamﬂygnjyuic.acid is gradual |l y added dropw se to, for
exanpl e, a 0.5M suspensi_gon of calciumhydroxide. This is stirred and a 25

uniformreaction i s caus¥tPk S5t FOR HOGs OUT) THEC INYENREOPhat e. This
anor phous trical ci um phahghatetlicrl fiddt preductihgn atr nedtrataltdumephopbhate

60[err]C, th pul ver.i der. e_r an '
orovi 51 onal 1 9051 nt Seagiae bcbetliato. he° s st TmBRtBh 311 npy ve
honogeneousl y ni xe@xpilidined Hincldetiadid dgdow. then is shaped using a press
at_a pressure of 50 to 340 WPt sMahe LAt bnduphade! I thel BrbldntaTRVBARYSN
trical cium phosphate is tornmed in the tefiperature range o Oto

750[ err] C, [err]-tdischhe drhghhsepperatire; gEabdrpphastr efr krgeadrioy 775
to 1100[err] C, andpheisiphaitd GRldCiidMerpeerBateinNchBfiical composition as
15 Ca;(POQ,),. Tricalcium phosphate has f-phase (low
temperature phase), y-phase (high pressure phase), and a-
phase (high temperature phase), which are the same in
composition. ' The stable region of the a-phase is 1125 to
1500°C.

20 The method of production of a dense ceramic of a-
tricalcium phosphate is as follows. As an example of the
wet method, an aqueous solution of phospﬁoric acid is
gradually added dropwise to, for example, a 0.5M
suspension of calcium hydroxide. This is stirred and a

25 uniform reaction is caused to obtain amorphous tricalcium
phosphate. This amorphous tricalcium phosphate is
filtered, then dried at, for example, 60°C, then
pulverized by a kneader. The resultant powder is
provisionally sintered at a temperature of 600 to 1200°C

30 is homogeneously mixed with a thickening agent, then is
shaped using a press at a pressure of 50 to 200 MPs.

Note that during the sintering, amorphous tricalcium
phosphate is formed in the temperature range of 600 to
'750°C, f-tricalcium phosphate in the temperature range of

35 775 to 1100°C, and a-tricalcium phosphate in the

temperature range of 1125 to 1200°C. The shaped article



tenperature range of 1125 to 1200[err]C. The shaped article -4- is
sintered at a tenperature of 1150 to 1500[err]C, preferably 1350 to
1450[err]C, for 1 to 200 hours, nore preferably 50 to 100 hours, and
further cooled at a cooling rate of 500 to 1000%[®rr]C/ hr. The press used

may be 5 a nonoaxi al press, hot press, rubber press, etc. The nethod of
production of the pprous ceramc of a- tricalciumphosphate is as follows.
A powder of trical d‘%n“f’b%%%f)%‘g}%t it e%%?%%%?”f%eor%bﬁ/io?rmt]r%%cpmt hod is

honogeneousl y m xedprefdrablni LXE0itg bHEORG, 1fbr 1 tter2Ghehonrd Uneres nade

into a slurry by- addjtj thana - is then uniforny
| npregnat ed i nto, %éfe%hn%%@ae{? Call;q(?c spoﬂgea-qz;ﬁfds%%}’é/erctczodﬂt%o&]taﬁ‘e FLane
sintering as with t¢rRobiigcratehsat Hftf tol51000 °C/hr By Biehtnaessy usedy nay e

tenperature ower a 4 QRshdigkid prfedENHANGHAROY Gubber S R Lo
fabricate a single phase’a% err]-trjical ci umphosphate ceram c. Further, by
changi ng the conditions 0f® if RERAHAHIGS off tieRonans caramiq ©of @-

al so possible to fahricfici whairbplhte i@ tasC|fes lows.ai B ppwaldiclofcal cium
phosphat es such as hy.dr apati.te rr]-tricalciumphosphate, tet.racal cium
phosphat e. EXAVPLES éll‘hceaq‘;rle rﬁholsrw{?n e’.'}?ﬁ‘%mﬁedﬁ&x B"Z"ef W& %1one%1
illustrated by, bumeathodfisdhomgenspusd yrmexed wiithed tthichenfing egend ,
Exanpl es. Ex | e My s ' ' rralesterical Gi um
Phosphat e podder  praich clhehidfed e ATl A op Al ey pyp ks oty |
shaped articles haWaigmiosmatdancdi. afdet slgrym 4ed thencuad$esalat about 5
nm by using a nonogxipHediiaATy iHtRSE R @xAmpller,e@ hadtlieMBpodlge @nbange
of 1000 to 1500[er%h and re |?fnt|f|ed_|n ghase y Lh% %%WdGB X—r%y

di ffraction method. A0S SREE FIMEring: 2§ Wit e above dense

body.

15 By sintering at a high temperature over a long
period as mentioned above, it is possible to fabricate a
single phase a-tricalcium phosphafe ceramic. Further, by
changing the conditions of synthesis, conditions of
sintering, etc., it is also possible to fabricate shaped

20 articles containing other calcium phosphates such as

| hydroxyapatite, fB-~tricalcium phosphate, tetracalcium
phosphate.
EXAMPLES
The present invention will now be further

25 illustrated by, but is, of course, by no means limited to

the following Examples.

Example 1

a-tricalcium phosphate powder and f-tricalcium
phosphate powder prepared by a wet method were fabricated

30 into disk shaped articles having diameters of about 28 mm
and thicknesses of about 5 mm by using a monoaxial press.
These were sintered at a temperature range of 1000 to
1500°C and were identified in phése by the powder X-ray
diffraction method. As a result, it was found that a

35 single phase, high purity oa~tricalcium phosphate ceramic
having a mole ratio of Ca/P of about 1.50 was obtained

from a-tricalcium phosphate powder when sintered at



35 . si nglTais Shegikins Berandepl i';ty [err]-trical cium phosphate ceramic having a
nole ratio o t 1.50 was obtained from([err]-tricalcium
phosphat e po ered at Substitute Sheet - 9 Septenber 1996

-5- conditions of 1400 to 1450[err]C and a sihdl e- phase, high purity
a-trical cium phosphate ceram c having a nole ratio of Ca/P of about 1.50
was obtained fromf[err]-tricalciumphosphate powder when sintered at

condi tions of 1150 §¥PE-tionm WA e]r4rq0‘bt° PHIN&G antkfefdingd o phase, high
condi ti ons, hit was ;aiﬁﬁpqsaﬂcaﬁgdm@ﬁdﬁrﬁ@ iddreadid Waval l&h%fog.e ratio
ceramic with an a-p the,surface and a rr. - e inside. --The

rel ati onship bet vveeorr?mpr#éq% 'ﬁ@%?:ﬁzﬁsupg’%ﬁf&%;%ém ?‘&’Fd\ﬁr“i‘]icr}u?abl e
1. 10 phosphate powder Wdisire slinSiemeet iatg conditions| eifr 1-150Pto
[err]-TCP tenperat Lirﬁoc‘;?ir.amf%rfﬁetre,r gegiﬁ'%@ ®n the @onbitions, it was
surface pulver- surface pulver- rr é) ) I zat'i on

i zation 1150 1200 PA&® possible &or [fapyicate a tricelgdurcpbospbetesseraBic
In the Table, the giteP sand-IpHaslk HePthke sbh€ade bhdcal pLpRaeBO3pBale. The

powder and [err]-tricalci um phosphate powler .of the starting materials,
"Ceranic surface" & "“l“ﬁl"‘dﬂ’ri’ﬁté?ﬁe&f t?‘%e%ﬂﬁémﬁ- F&V‘PBFgFP§€t F‘Ba Phgfe

the surface of theis shewed imodwuplehill.e "After pul verization" 30 is the
i nformati on {gon1the powder after pulveriza&gﬁg of the sintered body. Next,
the relative densities of a-type tricalciump ?p ate ceram cs obtai ned
when sintering shapeé -

Sintering a-TCP f-TCP
temperature
Ceramic After Ceramic After
15 surface pulver- surface pulver-
(°C) ization ization
1150 a+f} at+f o o
1200 at+f a+f o a
- 1250 a+fi atfi a a
20 1300 e atfl o a
1350 o atf3 o a
1400 o o o a
1450 o a - -~
25 In the Table, the a-TCP and f-TCP are the a-

. tricalcium phosphate powder and f~tricalcium phosphate
powder of the starting materials. "Ceramic surface" is
the information of the powder X-ray diffraction from the
surface of the sintered body, while "After pulverization"

30 is the information from the powder after pulverization of
the sintered body. | ‘

Next, the relative densities of a-type tricalcium
phosphate ceramics obtained when sintering shaped
articles of a-tricalcium phosphate powder at a fixed

35 1400°C, but changing the sintering time were found. The
relative density increased along with the sintering time
and that an approximately 95% dense body was obtained
with a sinﬁering time of 100 hours.

Example 2
40 Alpha-tricalcium phosphate powder prepared by a wet



articles of RhistShéet HisHeemRepla@d phat e powder at a fixed 35 1400[ err] C, but
changi ng t he were found. The relative density increased
along with th me and that an apprOX|nater 95% dense body was
obtained with a sintering tinme of 100 hours (sée Fig. 1). Exanple 2 40

Al pha-trical ci um phosphate povvder prepared by a wet -6- nethod was heat
ot press under conditions of 80 MPs and

treated under pressurﬁgxi :
1350[ err] C, wher eudbt “# glﬁartc yIeatad unden QERssFSs pIfdY Gl LRSS
obt ai ned. Exanpl e Jurfder condlﬂldma-dﬂlwmpsﬂﬁrw(l%ﬂl)ii’@ edRupon a high
[err]-trical cium phg owder., ..and us tricalciump phat e

powder prepared by é"p}? oltf%re 3% p&ntag: SSICFEANES Bﬂ? a@g’%ﬁ %% of
wat er. These were thenlﬂxﬂmﬂﬁsmkd i nto pol yur et hane sponges, then dried

and sintered at a 10 LI R Pridaprale ol 000 ﬁ.%gchl%'lmne“ ng
time of 50 hours, mhereup h|g purity e“tricalc hat e
ceram cs were obt aiRlQFPhafe nowder s @G @F@ﬁ@hﬁ’ﬂl&cf‘iﬁéﬁlalﬁlﬂlé‘n a%epone

filler. Exanple 4 Mowder preplae:raaae o QL %tOiue[t%a] wb&bca.babuahlabosuh&&aeend

hydr oxyapatite cut .into ect I | ums
'hpl anted into the S s apdsrs wohere, HPE%, khPa iBR pgnatad Tnto
ovariectomes to omxﬂmm&dﬂhaneespbmgnswnthehOHE1Edsand sAsteredsakta in 20

the case of jgrr]- tsrmct@r&' %ﬁx%%%%‘ie B%ngﬁgec""%ﬁdf ar Q‘iﬂtgkﬁ‘ﬁgt 'tXm@r ggnd

t he speci nen. There was no osition of r ous connec
observed. The new [$énhdouxs ,t Wélemt-lﬁpmahlgbnﬁéal&yr actiype tch:tiﬂaen-umt he new

bone substantially glce! lée‘:‘:Qiﬁ‘iE%dwEQ% 8BEB§ﬁ§d0f z‘ﬂésg5had spe¢h Eganend
the rectangul ar colum naterial becane rounded erefore, there were

si gns of absorpti oﬁ’ré‘\?éllctallrré%ﬁ&gflﬁeaﬁo§sPBFP| #919\35 éﬁ@@egﬁéd &) -conpl ete
di sappearance w th | ongekamplienal antation (see Fig. 2).

15 Dense bodies of ‘a-tricalcium phosphate and
hydroxyapatite cut into rectangular columns of 0.7 mm X
0.7 mm X 5 mm were implanted into the femur of
osteophoresis model rats subjected to ovariectomies to
observe the reaction with bone tissue. As a result, in

20 the case of a-tricalcium phosphate, new bone was formed
directly around the specimen. There was no interposition
of fibrous connecting tissue observed. The new bone and
the material bonded directly. Further, the new bone
substantially completely covered the surface of the

25 specimen and the rectangular column material became
rounded, and therefore, there were signs of absorption
over time and the possibility was suggested of complete
disappearance with long term implantation (see Fig. 2).

On the other hand, in the case of the

30 hydroxyapatite, fibrous cbnnecting tissue was formed
around the specimen. There was little formation of new
bone. Further, the shape of the article remained the
same as at the time of implantation, and therefore, .there
was no sign of dissolution and it was believed that there

35 would be no absorption even with long-term implantation
(see Fig. 3).

INDUSTRIAL APPLICABILITY



On the other hand, in the case of the 30 hydr oxyapatite, fibrous
connecting t.issue was forned around the specinen. There was little
formati on of  new bone. Further, the shape of the article remained the same
as at the tine of inplantation, and therefore, 7tlvere was no sign of

di ssolution and it was believed that there 35 woul d be no absorption
even with long-terminplantation (see Fig. 3). |NDUSTRI AL APPLI CABILITY

-7- As expl ai ned above A% @&PLiaines:aboyendn: detRd lpr 868RTALRGeRPI ERC it is
possi bl e to obt ai n preaRmMigviesdiion ,as ta ibopeskibller tosupeaiiar ai Beramic

bi-oconmpatibility, high.in the abilit o_form bone, and, havin he.ability
5 of bei ng repléﬁgﬁﬂﬁyaﬁoﬁeione g%éEﬁFWBSTPerlﬂrnéPh8&°F8P86%6§ﬁ3?h§’an
[err]-trical ci um phdghhdine ther ahiid icgnoi Somp bbeest epd bhvisfaphegahility
powder material obtga 0 i ng the nonoaxi al press nethod
or CP nethod? sin%gi?%%m¢%é%?ﬁgpgge%ghggﬁaﬁateriaI at a tenperature of
1100 to 1500[err]C for 50 to 200 hours; and, then cooling the sintered
product at a cooling rate of 100 to 200[err]C/ hr. 2. A et hod for
producing an [err]-trical ci um phosphate ceram c, wherein a powder nateri al
obtained by the wet nmethod as clained in claiml is inpregnated in a porous
plastic material, followed by sintering. 3. A nmet hod for producing an
[err]-trical cium phosphate ceram ¢ conprising the steps of: sintering a
powder material obtained by a wet nethod using a hot press nethod or H P
met hod at a tenperature of 200 to 1500[err]C for 50 to 200 hours. 4. A
nmet hod for producing an [err]-trical cium phosphate ceramc as clained in
any one of claims 1 to 3, wherein the powder material formed by a wet

met hod is at
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phosphate. p res of these powders with hydroxyapatlt

A nmethod fo err] trical ci um phrodbirate ceranic as clalned in
claim2, wherein the powder material fornmed by a wet nethod is at |east one
powder selected fromthe group consisting of Iggg!-tricalciun1phosphate
powder, [err]-trical cium phosphate powder, r phous cal ci um phosphat e
powder, and mi xtures of X.hese: petterds foxt [privdihcdngapat ki-¢ri¢alciuvh net hod
for producing an | t al ¢cj h | aizred |m
wherein the pomder?ﬁﬂJ rﬂ%ﬁé1éé££@¥% %%&@@5%1%@{%%% 5%%§% ?gastséﬁgg e?he
sel ected fromthe @m@mﬁdumqﬂdﬁn.nngErBSbﬁp@amcauppwﬂegpmaterpQdender

[err]-trical csump P I akeiu h owder .
and m xtures gf thgggﬁgﬁﬁﬁzrgﬁﬁﬁﬁﬁuﬁ%gnggegngfﬁﬁgﬁ ksle ghﬁBQﬁB ﬁh@eE

produci ng an [ er r | PEESEWE iuAnGho SHK rceF&Hﬂé“Ha&Pﬁgs&nFéFﬁﬁlP€°Qéﬁ§|ty

of at | east 90@6conpr|sung t Remett®pa Ebr beoduBdng bhi aakehivanphamphat e
powder nateri al

h d and
cal ci um hydr oxi de F®°8§%§E% ﬁﬁEFBﬁgﬁgbﬁbggﬁﬁeguﬁgﬁhg§§ﬁgfEQQLHCPﬁﬁhnafglng
said anor phous tri pawdermmattesphdt prepatrednbyardwptwiethodt esiiag; the 8a

shapi ng the powiler yaketiah renar dchual e web fELhO, ugﬁ%@ﬁ{g gayi al
8

press nethod or a co I sostatic press net sinterin omder
material at a tenpéhé?&ﬂeP@Wdfiowaﬁér}§é0F§rF]E?WB?rEBuFB o601hB0r 8o éﬁao c

subj ecting the sinkered RBOZEOt hbAr§9okhAy @hrahéeobbamlﬁgt enef siffeted

2000[ err]C/ hr. 8. A nmethod as clainmed in clai e shaped
powder materi al |sP§PﬂPEFe&tfBrCBBHPBglﬁétﬁoﬂﬁslgb to ghﬁhegﬁgﬁ as clai med

in claim?7 wherein the shaped petHed EsrspnbdnedngoanS&-tﬁléamchﬂmrs 10.
oy oo " e B9 MR EELab o RLEL U Ro8B 154605 By AT 1
bi oconpati bility--powder material obtained by the wet method is 1mpregnated
in a porous plastic material, followed by sintering.
4. A method for producing an a-tricalcium
phosphate ceramic comprising the step of: sintering a
20 powder material prepared by a wet method using a hot
éress method or HIP method at a temperature of 200 to
1500°C for ‘1 to 200 hours.
5. ‘A method for producing an a-tricalcium
phosphate ceramic according to any one of claims 2 to 5,
25 wherein the powder material prepared by a wet method is
at least one powder selected from the group consisting of
fi-tricalcium phosphate powder, a-tricalcium phosphate
powder, and amorphous calcium phosphate powder, and
mixtures of these powders with hydroxyapatite.
30 6. An a-~tricalcium phosphate ceramic having an a-

type single phase.



