2184949 ENDOSSEQUS | MPLANT HAVI NG POLYCAPI LLARY STRUCTURE Thi's invention

rel akes to an endosseous inplant enbedded in the bone tissue of a living
being for use in 5 restoring the organic functions of the being, and

nore particularly to an inplant having a pojycapillary ﬁ&iggg#igézy bei ng f,
set in the alveolar bone for use in dental prosthesis a

surgery. Along with the devel opment of bioengineering and 10 devel opnment

of biomaterials, a therapeutic operation is practised for enbeddlng in the
bone tissue an |npl
artificial bone in= t—aft . j )
is said of the prosthetic naterlals used in a L|V|ng 15 belng that net al
materials or ceramic materials least related to the bio-system are higher
in stability rather than high-nolecular materials having a nol ecul ar
structure simlar to materials constituting the living being. Furthernore,

it is required of proghhetiipvédtiomir@itiadles ftd" anS@niddsishdd L 1 NO
that the nmaterials have no irri or toxic effect on the cells and

at in
tissues; that tRBYeRERE A8 ﬁﬁ§S|GQF gﬁ&ﬁfﬁeﬁ cd ddngedeing Heniughgn
body, espesi al |l yes@oehaggehien ormelfnam dain cxtironsgiolf, ttheatbetigy, Y more
suff|C|entIy mﬁths?and exiernal for<‘te,h and that theigule excel | ent
de

adhesibility w PA" e§ﬁé8{ Yo PhéM m(?]"a(':"ent %89 ds °°Ilr¥c olalfr?'der t he
bi omat eri al s t hat roatuappbexbedingl \sedatiinsftyhet [d vieodrms dfoneedfid m arentin

menti oned abovedek@arteb%étﬁueh a%nwoertwmmp's%wg@w titanium
zirconium 30 tantal um auric alloy, platinic allo ti tanic all oy,
zirgoni ¢ al | oy, cobalﬂléﬁBoHﬂéhaﬁWGydewéﬂﬂwﬂmﬂik@ﬁ @Hﬂﬁm9§Q£QQAPQz%ﬂ#

cerani c meqgri aaéva'usbmas.taburrbmotmrsrt@wéa,s,zlar QGRIrdPeditod Ehedd 180N s
nitride, apatite cr stal ﬁggass VarIOU}JJ oposal s have been made 35

for making an i fpPAa ﬂSSF a°60 &iad Natidy ithe pone,dissue an implant in

thg form of an artificial tooth root and artificial bone

in the dental treatment and orthopedic surgery fietda.
It is said of the prosthetic materials used in a living

15 being that metal materials or ceramic materials least
related to the bio-system are'higher.in stability rather
than high-molecular materials having a molecular
structure similar to materials constituting the Living
being. Furthermore, it is required of prosthetic

20 materials for use in the Lliving being that the materials
have no irritating or toxic effect on the cells and {

“/ tissues, that they make no physical and chemical changes

in the Living body, especially no change in mechanical
strength, that they can sufficiently withstand external

25 force, and that they have excellent adhesibility with

' respect to their adjacent tissues.

Included under the biomaterials that can approximately
satisfy the items of requirement mentioned above are
metals such as pure aurum, platinum, titanium, zirconium,

30 tantalum; auric alloy, platinic alloy, titanic alloy,

' zirconic alloy, cobalt-chromic alloy, ferro-nickel
chromic alloy; and ceramic materials such as aluminium
oxide, zirconium'dioxide, silicon nitride, apatite |
crystallized glass. Various proposals have been made

35 for making an implant of a composite material of the



-2~ afore nentioned metals and/or ceranics to make reliable fixation of the
I nplant in bone tissue.* .For exanple in a dental endosseous inplant used
as antartificial tooth root, maintenance and anchoring of the inplant in 5
t he 4l yeol ar bone depends greatly upon how- I&e -bone tissue, osteoid tissue
and fTbrous tissue are connected with the inpLant surface. As a resuLt, a
bLade type inplant has been forned with netallic or ceramic plate with vent
hol es each having a uniformsize called a 10 vent -and designed to
maintain the inplant in the alveolar bone by the anchoring effect of a bone
ti ssue proliferatPA§r&nBepeAspedt PRY2L At BNEHETVERTEMN I RS SEO Pake peldaktie

i npl ant in which 3iRAkGYn 6¢r aReCimplehtalin BBREELiFBRLELI al FoPrerampOEered
body of pure titaniun1%nd a 15 titanic,aIEOﬁ is used as a nFt rial
retentive force of "t ReSERBPANENPASSFOUS| APPHBAL HFEE 8S; anaRRFETAEBY an
anchor - hoLd creat edohat ween ,t heintphanteasddt hachonényi sgsuehenigpoanh finto

the pores. FqQr ex le, U S nt, l,al 2 72 to0 e Vi ous

i nvention of%ZO %gﬁ gﬁ ggé?SuEghgréﬁ?ghfgppg??tg§ g??gké?ﬁyﬁﬁP %ghghara, a
joint applicant inisiseepressrpidpplissuei and Adbordenyissuehasepreoheated
nvention, the | nRLaR! the dn5RERPSELE1aLEUC! HECaMRIG,LEY GOBRRER! k9B OF an
outer ceram c nenber and an Inner ceram c core nenber, fhe outer 2

nenber bei ng nade 18P lgdtohascbesni éernnd WathgmebphbdchBfhcBR2PhE BLRSPde

and on the under si,d@nvivlel taRgiledr eschf nd0iner b50Unfiebrh Eige dsoleb wse)
and being forned inside of the thickness thereof wth Pet-LLke Bgoégvecla'

cormuni cat i nd O t KeMtie 2BFePES 8889 A%hBAdnEAdBuEPENA™R @BANAR: {
ti ssug i nvade andbpaesbiyhr@eglnchorapgr edfesti pfoat boneootissuBspdoltifierating

mber, with th |t that th moer i |y omintained and
anchor ed by an aneRA PRGCATPEI0S: AALRe tBAndSrtRa | AbFRA Shr Br RACHF

conventional |y kndwmelmettalis 85ichoe ablroys ceresrianmeterfiet ,exanped, a
bl'ade vent type gaterial, or a sintered body of pure titanium and a
15 titanic alloy is used as a.materiat, retentive force of
the implant in alveolar bone tissue is achieved by an
anchor-hold created between the implant and the bone
tissue in growth into the pores. For example, U. S.
Patent Serial No. 4,259,072 to the previous invention of
20 an endosseous ceramic implant by Dr. Haruyuki Kawahara,
a joint applicant in the present application. According
to this previous invention, the implant is a composite
Y structure made, in combination, of an outer ceramic
member and an inner ceramic core member, the outer
25 member being made of porous ceramics and being formed
both on the outside and on the underside with apertures
of 20*{500 pm (for dental use) and being formed inside of
the thickness thereof with net-like roots communicating
with the apertures. A bone tissue and a connective
30 tissue invade and pass through the apertures into the
roots inside the member, with the result that the outer
~member is stably maintained and anchored by an anchoring
effect in the bone. .
The implants formed of conventionally known metals
35 or alloys or cteramics, for example, a blade vent type .



Y :
. -3- and a core-vent type inplant have a hole of 1 nmor nore and
~accordingly the inplant is maintained only by the anchoring effect of the
{ngrowth bone tissue. Wen this bone tissue is broken or damaged by a
pat hol ogi cal cause 5 or masticatory mnpact or concentration of o
masticatory stress, there have been cases where the artificial tooth rOQt
has failed. Al so, because conventional porous inplants are fragile in
mechani cal strength and.the enbeddi ng portions 10 of the inplants are al-
columar, the inplants are restricted in the selection of the cases for

whi ch the usshde theetvphantzee silmlfm:t ihvevearal holee sl 1 nm ahenowerber of
application S n ase. 15
Furt her m)resa'g‘{ néce MTW\%N tlw r#éi ﬁéa 'X\Arfrt(;ltrggfet&fﬁ#@ 0‘}yat ent Seri al
No. 4,259, omcfsermsav?btsw %ntm@nymrqutmwmew $5@in pdtirr tRiaini cs,

apertures arghdieleds&Se ' POLSr Gk En 20+ dOHITEL oéytbepm&v&?mucmse al one,
nanmely, the shape, size and distribution of th ertures and net-1like

roots ate detfercht i GHEMTY hEMRA fl OBneRME e rabisn Ryt MRM 1GARYTY n forni ng
pores and uppiréde, Stméeélmgv@omdémowe@fuwanuﬁ:& aﬁeﬂﬂf@hmllwome
problemis that |t is difficult in point of design to artificially contro
the desired b2 %i %2689 25 distribution of tubular channels. It is an
obj ect of the preSEhso;nweﬂamsm t on penvi cies bnpo Ml antmebpabd ecaoé causi ng a
“pol ycapi | | ar e 'y o Y, 11{ing
I ngrowt h andyré%{ §0%$9?9§%P€Qa§%95n§ %ﬂ& %ﬁg i?ﬁ%gagﬁ§ pgﬁggkagbone
tissue, 1Q5te®1dth¢ssmel@musf¢b¢omblt¢@bm@nihetb¢n!@Dbmnthakrhard and soft

anchoring effect{s;¢ pbgr Rt eh e §@?e$i§§h‘eof3af‘hbec;§@§lVopb&ﬁ’:g'fr'dtm(
artificial selection of the grow ng Penetratln t1ssue correspondi ngly

to various dﬁ%%s°6ftﬁ?sk%%ba”35 i< efrec e o? d nyr e oSPRkL piesthe i nvention
there is number of applications of the implants in compliance

*

with the cases of disease.

15 " Furthermore, since the outer member of the prior
art U. S. Patent Serial No. 4,259,072, as previously
mentioned, is obtained from porous ceramics, apertures
and net-Like roots are all formed of the porous structure
alone, namely, the shape, size and distribution of the

20 apertures and net-like roots are dependent upon the kind,
amount of foaming agent used in forming pores and upon
the sintering conditions of ceramics. Accordingly, the
problem is that it is difficult in point of design to W/
artificially control the desired shape, size and

25 distribution of tubular channels.

It is an object of the present invention to provide
an'implant'capable of causing a polycapillary structure
to be built or constructed therein by permitting ingrowth
and penetration of at Least more than two kinds out of

30 bone tissue, osteoid tissue and fibrous tissue thereinto
so that hard and soft anchoring effects inherent in the
tissue can be freely obtained by artificia( selection
pf the growing and penetrating tissue corre;pondingly to
various cases of disease. ' '

35 According to the present inVéntiph there is



4, provided an endosseous inplant including an enmbedding portion to be
enbedded in a living tirssue, said enbeddi ng portion conprising a body
forned froma plate, said body having a plurality of substantially straight
tubyl ar channel s passi ng through the bodyg n orderly or disorderly arrays,
sai d™channel s serving to permt the ingrowh and penetration of the

adj acent bone tissue therein, said arrays including tubular channels of at

l'east two types selpdvaddd am @rhamses:m 1ﬁﬁy1ee1tsuta%uaratiingl lay dinfble@denig
pore di ameters conprisi r]%rrel
f

Y d [ .
di ameters redPdtitely’ eﬂ‘ebrer%dtet%l gt tahgﬁvrfd’rgohlﬁ%%g ﬁéggt Fﬁ‘t%i%gﬁl&g a
: bolne Ejl ssu?a pegtteieind domgpauiss,ineng fhdﬂ‘YOLfS)I}IIIESiSLf&'Oﬂ‘t lae plarte ,disaridt ebgslyof sai d
cylindrica P
o ng | s t AAVERE B GRS b i 0. SRR fupdted 6 TRt TS

di anet er, an@haamgeérs RS ITOD thRAush Ao heddndmeor derrd v a;rodtlseird%la
cylindrical chagl,s élﬁ\ﬂ G ath nd 19 rdewll:@ twcphe:tuiw tmarirﬁglr%wwalalndor

medi umin pore di'ameter are located in areas of, rel atlvey
stress, whil @HFRH ‘s‘”\ Algdhs afiRsRG PaRs e“c?i S¥fetdETSAD 0| %@étde(?"ﬁys
areas of rel atr afal di e diubiliamatiamidleas o f W |leastannel Sylpesgaedecredi um in

pore di anmet er are I ocatet d i JF 48as osfuHﬁqaq}élatellllyycsd@flerery%a% Stress, the

arr angenent bei S ng U yat®fa pol ycapl ture is 1’ by t he
i ngrowt h and diawettrerts @PmHr iswling at‘te]laé%is{e]tmdadfsetsh@etdhﬁl@e lindd$oel 1t | ssues

whi ch pass t lyQuohy ity ROy RfdfRic ik 1y ant@ldnant dihgr elhe flqlrgmo%haand

bi ol ogi cal dynam c i nt erface bhetween the inplant, and its anbie tissue.
Thexinpl ant GRS et ianhaRs drl 5 Sife e @ $4R0 I dridused Y lePé's"“i‘?ave
thus nade i ngrisdde anchegnate atiametdrey @ Mtayid <yfliimdni calppdidmnet lisn a

s rade | ndiih Shd S ames foh Bt |0 M 58 1, AP Bghar e
structure of Jb{me fhest 4 dm in restadrlald dzoret ¢ s Ak - BEfSbdimeim segfiuthe
present 'nverH'laQrﬂeé’!I“ MVIQ%WQHQPQOO pm in large diameter, the
~layout of said cylindrical channels having a distribution
such that channels small or_medlum in pore diameter are
iocated in areas of'relatively high impact stress, while
channels large or medium in pore diameter are located in
areas of relatively medium impact stress, while channels
lafge or medium in pore diameter are located in areas of
relatlvely small 1mpact stress, the atrangement being such
_ that a polycaplllary structure is built by the ingrowth and
\-/ penetratlon of said at least two of the three kinds of
tissues which pass through the body after the implantation
thereby formlng a blologlcal dynamlc 1nterface between the
implant and its ambient tissue. _

The 1mp1ant of the present invention, after the
aforestated tissues have thus made ingrowth and penetration
thereinto,.is firmly supported in a manner of beams on both
sides of its.thiekness'by the tissues which have thus made
ingrowth and penetration and is formed with an architectural
structure of bone'just'as'in‘a natural bone tissue; :

Embodiments of the present invention will now be described
by way of example'with.reference to the accompanying

drawings in which:-



1

. by way of exanple with reference to the acconpanying draw ngs in which:-
5- Figs. 1 to 5 show enbodi nents of the dental endosseous inplant of the
invention; Fig. 1 is a perspective view of the ‘endosseouys inplant the o
present invention having an enbedding_pertion 5 - “formed of a vertical,
plate; Fig. 2 is a front view show ng a ot her distribution of cyllndrlcgf
channels in the inplant of the sane type as that of Fig. 1; Fig. 3 is a

per spective view of the inplant having 10 an enbeddi ng portion fornmed of .

a horizontal plate in another embodi nent of the invention; Fig. 4 is a

perspective view of igh ehblrli hethomertadineptaret |1he dntAts rolled into

a cylindri cadndsedws uﬁ;etastamfeimdm\n&mﬁ:on 15 Fig. 5is a
sectional view of }he E' . 4 enbodi nent. used in %he al veol ar bone; and Fig.
6 is afront viewF Part]y' Dro®RerSher bIYE outer oF theutREPLIBPEs t ype

I mpl ant showangt &t Iiharwtdﬂeenen‘awiemEMn ofay g i awveeibodd iR® portion |t
S de3|§able that thf ngegﬂ ng g € used in the present invention be
made of rnﬁ%ﬂ %ﬁ 2 n% b&t arlk %th as titanium zirconium tantal um
as a mat erlal Leaskigarafis aof eont vview tésswing banother sdpotsibltion nake

suitable secly p,sdmwﬂaéﬁaﬁagbsa n2Phe tﬁme &t Oe ZihEORyEeall Oy,

ferro-nickel-chriomc cob rom c or fromceram®c naterlals
such as’ aIunﬂﬁaﬁ%@?aﬂfc§192|1ton|a ceram cs, apatite crystallized gl ass

ceranmics, hydroxi appjits %‘dacﬁéﬁﬁb6§t1@éCv1€ud@§cfh0ti@ﬂw\h{|hQOY\th gi ven
of the detalls of 30 an endossepus |npl nt havin Folrcaglllar
rovial Bl

struct Y& with sereddine Rertiemn %Tm%ﬁd% sBolRr} z8® as an
artificial t£:théP0émBadi GEOWIS DYt MEY 0§ e RXBOD} €.

Fig. 4 is a perspective v1eu ‘of an embodiment
wherein a plate-lLike body is rolled into a cyL1ndr1caL
body for use as an embedding portion; '

15 Fig. 5 is a sectional view of the Fig. 4 embodiment
used in the alveolar bone; and o |

Fig. 6 is a front view, partly broken and exploded,
of a sﬁbmersible:tYpe impLant'shouing stiLt.another
embodiment of the invention.

20 ' It is desirable that the implant material used
in the present invention be made of a metal of simple
substance such as titanium, zirconium, teﬁtatum as a
.materfal Least harmful to a living tissue} buf it is \;/
possible to make suitable sections from metals such as
25 titanic alloy, zirconic alloy, ferro-nickeleehromic alloy,
cobalt-chromic alloy, er from ceramic materials sueh as
alumina ceramics, zirconia ceramics, apatite'crystallized
glass ceramics, hydrox1apat1te and ceramics, etc.
A description will now be given of the details of
30 an endosseous implant having a poLycap1LLary structure
w1th reference to a dental endosseous implant ut1L1zed as
. an art1f1c1al tooth root and shown by way of example.
Shown in F1gs._1'through 6 are all dental endosseous
1mpLants in each of which the implant includes an
35 embedding portion 1 and a post 2 connected to the portion 1 %



Shown in Figs. 1 through 6 are all dental endosseous inplants in each of

whi ch the inplant includes an 35 enbeddi ng portion 1 and a post 2
Cpnnécted to the portion 1 “6- in about the centre thereof and extending
upwaydly of the portion 1 to receive an artificial tooth t on the top
theredf (Fig. 5). Wth respect to the shapeb ot a plate- |ike body
consfituting the enbedding portion 1, the 5 enbodi nents in Figs. 1 and 2
are made respectively of vertical plates 10, that in Fig. 3 is made of a

hori zont al plat nt t hat, gn Fi rql i.nto a hallow ¢yl inder
11 by rolling a pe bc?rl"ra}tet y Icaetngs*‘le éé'%gggy |a?11tdo%txﬁ§g'g nagl"afflyaﬁg th
enbeddi ng porti e®rktion quo gex®ive anf @rdd iofi 2 WGDthaIOplame itept he

manner that the fosle s | & et aohablyy t%Crr%‘%‘ictto ttoh%h%ma%%' NG £PQr bit 3R LY

bei ng screwed into the enbeddi ng portion. - enbodi ments il lustrated,
the cylindrical Chkénhady Fonsdrigutiifiaddde r?t'"&etdﬁ'r‘@@ giortdoantl ,kith@s of pore

di ameters whi ch e Aimknts |1&f@39%0r€l dinymet farreoinararéreaetsfa@ratlQQLP% or:
m_pQre di amet er

bone tissue (|n rowh and penetrati 0

[err] for an ostéd‘ta“ qals Al g rfgr&nt et ‘ﬁnﬁétgr‘apl dis, "398 Qfsﬁath’ﬁﬁP@tal
di amet er of | erS]SplId’W’l w0, [y sfrorF 1ehgsf ihb.rmmi t5i sisuefon.ngrdow(t;uhoarad hollow |
penetration. e r.an | Q t hese r.anges 0 re diamet ers .overl ap
each ot her does cr’?'oLt qq%cﬂ ga1t %ya res"t‘rr\gcﬁ ol f§r{%et‘egf pr%t? ri €§I §Ida'e é ,
i ngrowt h and pendter aty lomder driy, afnd Hd ealrabe ddiisguesrthon Bedausd gt.hé

{1 ssues arad | VI aeS e B Wele eSS TP ATORR0 e RIS QT QWD oBAd |

penetration into 25 tion of cylindrical channel's’in
i nveari on per nitd&s 1§J|¢%§tﬂ€é‘a§7eu¥ec§tci chlefdr dra g ecleabedgdiasmperddess byl é?@étﬂg

beam process, E”é%ﬁéﬂ#ﬁ*ﬂﬁ%d“%ﬂy'HdedHﬁﬁq) oH%ﬂ%n”ECh%“&%%|e%%bb'h@%ts
nmet hod. 30° r‘rgeant of the h

ca ary tructure i.n the

i nvention is dififeMtitra ddvea i \cind Wﬁ%ﬁr|4§iﬁ 35 are divided
into three different kinds of pore d1ameters.wh1ch are a

15 . ‘Large_pore diameter of more than 100 L for a bone tissue
(ingrowth and penetration), a8 medium pore diameter of
40nv100_pm for an osteoid tissue ingrowth and penetration,
and a2 small pore diameter of less than 40 pm for a
fibrous tissue ingrowth and penetration. The range in

20 which these ranges of pore diameters overlap each other
does not . indicate a restrictive range of numerical value
for ingrowth and penetration of any of the above tissues,
but because the tissues are living -tissues, plural
tissues may mixedly make ingrowth and penetratién into

25 the implant.

Formation of cylindrical channels in the invention
permits suitable selection from an electrobeam process,
taser beam process, electrospark machining method, and
mechanical drilling method.

30 " The implant of the polycapillary structure in the
invention is different in geographical distribution
(Layout) of cylindrical channels from conventional porous
implants and makes it possible to artificially freely
set the range of pore diameter and distribution of

35 cylindrical channels by any of the electrobeam process,



: &
. (Layout) of cylindrical channels from conventional porous inplants and
- makes it possible to artificially freely set the rangé of° pore dianeter and

Qii stribution of 35 cylindrical channels by ahy of the el ectrobeam _ 3
process, -7- Laser beam process, el ectrospark machini ng nethod and .
nmechanical drilling nethod. For exdple, in the enbodi nents ill ustrated,

cylindrical channels 3, 4 and 5 having respectively a | arge pore dianeter
of 100Q .um ,..a medium.pore dianeter qf 100 [err]. (0.1 mm, and a

smal | 8‘5rseer£ii]baer?em & G o [ee]rerc]tr(‘if‘t?}qﬁn‘?}ac g Jeddod 88 y with each

ot her- diesthanjigadd dfiigldrideg Imethed J e Rar Fxpmpd et,heincythiendri cal channels 3, 4
and 5> Qb RGN I M S U & 1R AN LIUIRS AL & .
approximately regularly distrjbut e(f' I n"each group. Thé opening area(ie

cr oss- et Eh e HEEDI L e 1BNEh Rl dianatedl 953 1000va X1 woRing. 1 is
about &O%éﬁilfnrq:mf@%u@{)ega dIfS Itdr?e Wer¢o .Qﬁ!mdib: ,atc'iaﬁ‘ri-d a_T[)é%xaﬁﬁerﬁio][fQ area
ranges generally fr - c eqgr aphi.cal_ distribution o

cyli ndrdlg@%ettﬁ{arﬁél@ns",m 'rgf‘ ?"}u)s as‘%ﬁ HRNAF ddetcdrofieddd v iddr #éSPondi ngly to
t he extoatheal dicruoe humst teibdalddley i ilidrd .id\NFiR).y 2 ithgr @wtlindidcal

penetr ati f_ the bane, td ssue jnt,a t annel s ;3 .provi des rel ati vely
rigid gl?pa%'glretoﬁsngsh’ofl' tanned iﬂnpﬁr%nté,e%vﬁc%qngﬁblggzﬁs%rt]‘r?é’ tfeldbrl&g “EPES e Yand

ost eoi @nAuPsUE Tl &1 0\@ HRT I0idiA tos! Yofr e vdstri 1ol tdy setivd bhitghl iim slaedk }

resi st giRp ANAHNEHRe i 03 W% sSURP Uto dNS d A1 SQfda )Y 3N Hes essentially

not crushed or broken by any external inpact. To cite an instance, even if
the boffd 'iEUE ahi Rl iThgrovM and diidr dt iien abemd 39€ iofpl ant is
br oken the sturdhg staraas parid odraricaal MMiacde St RS Jo paipd nge@e@s unabl e 4
SuPRor bl T B A8 ST R L RS g 2l
of f, tlds car!llimdqig:ariea:ﬁdmltﬁe'il,bdn@rtd Se uiss tsozithgbrleyhd&l‘g@nﬂr’xierde,- f or ned,
Lher 0 e A% LD IEUOAIANGE e Wi ol S ot o
Namely, ingrowth and penetration of the bone tissue into the
channels 3 provides relatively rigid supporting of the implant,
while because the fibrous tissue and osteoid tissue are low
in modulos. of elasticity and high in shock resistance, and
these tissues support the implant softly and is essentially
not crushed or broken by any external impact. To cite an
instance, even if the bone tissue which made ingrowth and
ﬁenetration into the implant is broken by strong stress
(particularly iﬁpact stress) and becomes unable to support \;)
the implant, supporting of the implant by the fibrous tissue
and/or osteoid tissue remains effective and prevents the .
implant from dropping off, thus allowing meantime the bone
tissue to be rehealed or re~formed, thereby re-insuring the
firm maintenance of the implant in the alveolar bone.
Accordingly, consideration is given to the distribution of
tubular channels in such a manner that when the stress
'given to the implant is due to a strong impact, it is softly
received mainly by the fibrous tissue, that when
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tubul ar channel s in such a manner that when the stress given to the inplant
Is due to a strong inpact, it is softly received mainly by the fibrous

tisssuk, that when -8- the stress is due to a weak inmpact, it is rigidly
received by the bone tissue, and that  when 8he stress is medial, it is
received in.a harnoniously m xed state of rigidness and softness by the
osteoid tissue. One 5 of the characteristic features of the invention

Lies in an attenpt to construct a polycapillary structure between the
i npl ant and the khei agresssie uyeingramﬂhahnﬂmpeqetrhtibm ofghdlyeast two

of the three L1 S3uEss\akonlent \Buha! 17020RC! 308" LHUP LADhofhe BEFRUSC (he

10 pol ycapi |l lary stracty asses rou ess e-like
body of the enbeddi mgdpatti dh andreseﬂmcdednrelh@rmennoustyamghgdtabmtar

cylindrical Chana?ls1g@bhkescenueesvenaLspeyovﬁeIapkaaﬁa tagsus NOfne
difficult t% | magi ne That the plate-| body can be supported in_ 15 t he

li ving body subs?&nﬁhalFpaﬁﬂFFSFhF§‘Byffﬂé“rﬁﬁrﬁﬁﬁHh&nﬂnbéﬂéi?&tFbﬁstlssues
in both sides Of1hhenphakembtkeobedustrhatthlﬁonpaasﬁLLahﬁ toreetace

bet ween t he inpl nt and its anbient bone ue.for a bi ol ogi cal nam c
interface to repl 8&&88" téﬁpbBPk H&cﬂ" h éPEHlFzﬁfﬂfagyzgngrgfgﬁcture
of bone which coehd penecabitied o atn&basalthonefttbeuehréa thssueespect,

the invention can be appli ?gu@lzochgnkp@scg§etgg @mgi§ﬁ@se &@kgbs?aPRQt be

treated by a vent type | ant such iface exclusively
of pores morlé thanl&canﬂﬂmadvaaﬁrentﬂse Passes theouabethﬁthhuhbnpSSOr art.

I'n addition ther8%0¢hwhsmaeeﬂva&edbﬁeyhokhehbnphaeadwngsgoapesau5ﬁ§ gﬁathe

out & nenber . of the porous I nplant are not forned al ong he axis o nnel
but are formed ifovaedoligtptivpprtrcateainbtatrbutlas Fxlindrisat ghenpngls

net-like StrUCtUbﬁlﬁﬁénﬁdn3@nt1ﬁhbhlBoFbﬂsthm€K9ﬁ55 ofi tajBOREYSAH WP a0t t
(outer menber) cQuslly78:2knl0" PR3 SELRELE Bkl kSalhal of L e, bHOLadth:
15 the Living body substant1ally uniformly by the ingrowth
- and penétration ;{ssues in both sides of the plate-Llike
body. In this manner, the interface'betueen the implant
.  and its ambient bone tissue forms a biological dynamic
intéfface to reproduce a éupport much Like an architectural
20 structure of bone which could be reatized in a natural
bone tfésue, In this respect, the invention can be
applied also to the case_df a disease which cannot be
" treated by a vent type imptant having such a simple
-/ interface excLusingy of pofes more than 1 mm in diameter
' 25 as is the case with the prior art. 1In addition thereto,
' when coﬁpared with the'iﬁptant whose apertures in the
outer member of the porous 1mptant are not formed along
the axis of channeL but are formed in var1ousLy complicated
relation as is the case w1th a net-like structure formed
30 within the th1ckness of a porous 1mplant (outer member)
'cons1st1ng of porous ceram1cs L1ke that of the prior art,
cons1derat10n 1n point of des1gn given to the supporting
of the implant is not only rendered easier by the
manufacturing method achiéyed by the present invedtion
35 but atso'a'Length of each tubular channel within tﬁe



, . . .
consideration in point of design given to the supporting of the inplant is-

" not only rendered easier by the manufacturing nmethod achieved by the

present invention 35 but also a length of each tubular channel within thes

-9- thickness of the inplant is also TSdced, so that the present i mpl ant

is superior to the prior art not only in the nunber of days during whi-ch

the bone tissue, osteoid tissue and fibrous tissue make ingromh and 5

penetration into the inplant but al so in the assurance of beam Li ke support

on both sid of the i r th tr e epti.on can be
dlstanU|sh$§ ﬁ"FﬁFs°?p§§ g Q? § rg?Pgeg dggc}bg¥|gh will now be
gi ven concrerebynmf1mhéab@ 15|mwenvnom @nb@dEedrnnrtHetdenﬁabnémdosseous

i mpl ant . E”ﬁQdk“%nhﬁmeergsd%g?nQU% égowhggﬁ Qﬂ%ebWh%rQH@s en a

pl at e- Li ke body i's a vertical | 'ongi t udi nal sl ot Aot shown) is
formed in tMét&mvéoﬂaﬁsbsn@nﬁof‘#ﬁP&ﬁttﬂﬁé"ﬁL&Pé¢lO“9ﬁ°ﬁﬁé angt. An

embodi rent  iglnk% rathicsh iR t2NAWe tikg LGaTebReRtisd WAEH hleha sRiudladiclel ke body
is a horizontal plate 10, a recess (not shown) .adapted to receive the plate

10 therein iof beRmsd iike S PANte@Na QBGné‘FGslﬁﬁléﬁF tim® L@indt @ f2@rin t he

recess. \Wqhet mnrélta»taet ilorke oy 1|n'ifernQ| lo@d clameadqtsltlzwtht‘saaledbqw 11 20
as shown in FI% .a r| I|k hoLe 6 slightLy |larger than the wall
e

t hi ckness ofth rﬁé@fcf ®fi'?Fa? "di-veol ar bone A as shown in Fig.
5, and the body 1A Id$s&:e“t1pltl’iotd1@1hd.| @ o, b%OgtﬂWQTn amlrurtreary Rt thal bone 7
I nsi de the G I|ndr|c I 11 s u S e inplant to
render 11 posSihte %o em% 4) dgt T |d:es§§s Sf‘dzgst?c?ﬁé‘st |‘§“§L}€"qut eoi d

ti ssue and fEmtbrodmetmtssum tFd gsakle andy2owthiowartd ep eraster athieore ifrr areinnsi de oy,

outsi de of g AL ke oyt NS LRI GRARIGHS F0 4 BMb ks gy WheN L1
_mhen 30

I's judged that time _ ntioned a st two Ki nds of
ti ssues havélﬁédénot shown) is formed 1n the aLveoLar bone to

implant the plate 10 in the slot. An embodiment in

15 Fig. 3 shows the case wherein wheh thé pLate-tike body
is a horizontal plate 10, a recess (not shbﬁn) adaated
to receive the plate 10 therein is fofhed in the alveolar

' bone to implant the plate 10 in the recess. When the

plate-like body is rolled into a cylindrical body 11

20 as shown in Fig. 4. a ring-like hole 6 slightly
larger than the wall thickness of the body 11 is formed -
in an alveoltar bone A as shoun in Fig. 5, and the body
11 is set in the hole 6, sO that a columnar natural bone W,
7 inside of the cyltndrtcal body 11 is used as a core

25 of the implant to render it p0551bte for at least two
tissues of a bone ttssue,'oste01d ttssue and fibrous
tissue to make ingrowth and penetratlon from 1ns1de and
outside of the body 11 into the tubular channels 3, 4
and 5. Thus, when it is judged that t1me has come when

30 the mentioned at least two kinds of tissues have made
tngrowth and benetration ihto any two kinds of tubular
channels out of the three cyl1ndr1cal channets 3, 4 and S
of the body 11, an art1f1c1at tooth t is fitted over a
post 2. In this structure, s1nce the coha 7 is

35 positioned inside the c&tindrical body 11, heinforcement



i ngrowth and penetration into any two kinds of tubular channels out of the
three cylindrical channels 3, 4 and 5 of the body 11, an artificial tooth.t
1S fitted over a post 2. In this structure, since the core 7 is 35

posi tj oned inside the cylindrical body 11, Jfginforcenment -10- is

provi. ed by the core 7, so that post-operational stability of the
cylindrical body 11 can be achieved at a conparatively early stage of

i ngrowt h and penetration of the aforestated tissues-into the channels 3, 4
and 5. 5 In contrast thereto, since the outer nmenber inplanted in the

al veol ar bone Is1bObb6Whubahb90tﬁereoabavedsbnShdelaoaheoﬁaSEt@Bnhhe prior.

t t onl t
Ui fable mat ori o t8P BT REr obuthd) 8\ inarakal hSYy Y CERRapaL PobI §uERREY

period of tine farcbheapamebaayedat1ysseagboo$uﬁhgcoenblyndepehepratwon

differentiate and,o r LRl ho | SoOf th
in which the pos?f §ﬁ oﬂﬁgéigggﬁo§ E5u53p3|g Fafhgn"?hsasﬁa e §8 éw 21
and a fenal 8 scrémltﬁnmnas&chhargso, sannerthhaputhe membecalimplantedo

alone is inplantgd iy tQQv@BYg?' nQOQE ﬂBSEBPaL1QH'XanB?E Bbﬁebﬂp'a”t

havi ng been stabilized the p hr ea y connected to t vertica
plate 10. In thlénéxéﬁﬁVbtaPséasstaﬁlFPEaPréﬁroP'ﬁhe“PﬁpPahVeasvéFt|cal

plate 10 can be agcesaﬁh&eYSdfhmlath€|ﬂBMYBLYOﬁb@FtmEﬁBdew@ihtbﬁﬁeby the
i ngrowt h and penetrathﬁn of the I ssues |ntBche | i, ndr i channels 3, 4

and 5. In the defitafta 809?&56%3 nBraftser §tFéPéd 55t3g8§e since the
i npl ant of tibe |lmﬁahrGM1eaable3n35perd¢ﬂaBWCtemlne6t|onebvebethahaad and

O Lses, 5L SRR A TRV LCBHR Bht Sl R AT P8, DoCT
bone is strong andsaﬁybheAsanmerﬁBbpeovmdésnan1aréngteétmsabfsthuctupe of
bone tissue in "4, yhich the post 2 is connected to the vertical plate
" with a male screw 21 and a female screw 12 in such a
15 manner that the vertical plate 10 alone is implanted in
the alveolar bone and that only after the implant
having'béen stabilized the post 2 is threadedly connected
to the vertical plate 10. 1In this'examblé'also,
stabilization of the 1mplanted vertical plate 10 can be
20 ach1eved in a relatively short pertod of time by the
ingrowth and penetration of the t1ssues into the
cyL1ndr1cal channels 3, 4 and 5.
o/ o | In the dental endosseous implants illustrated as
above, since the implant of the invention enables
25 dynamic connection by both hard and soft tissues of the
bone and fibrous tissues after the implant has been
embedded in the alveolar bone, the anchoring force of
the implant in the bone is strong and at the same time
provides an_architeétural structure of bone tissue in
30 the Living bone. Accordingly, even if the bone tissue
"is broken by an external impact force applied to the
implant and especially as by masticatory impact in time
of mastication and is deprived of its anchoring effect,
the implant does not detach from the alveolar boné.
35 Namely, due to the fibrous tissue and anchoring, the



30 the living bone. Accordingly, even if the bone tissue is broken by an
“external inpact force applied to the inplant and especially as by
asticatory inpact in time of nastication and is deprived of its anchoring v
effect, the inplant does not detach &rem the al veol ar bone. 35 Namel yg ¢
due to the fibrous tissue and anchoring, the fibrous tissue and ostemd
ti ssue which made ingrowh into the tubular channels each having a snal
pore diameter of less than 40 [err] and a medi um pore di aneter of 40~100
[err] are noj b ke S 0, ut I t inmplant in
t he al veol ar orﬁloe nt dyrrdgelraeato'*v%fés{é/oorjo t}(}at“hﬁch fmcatac%ehg'r okeJrﬁsurface of
t he bony submmc@attummr@amlamteam éra‘\ams a Asedrdireye o the
| nventi on, a§¢ddd Ao FONULL! cipdn LI il AT iyl ithd N o

dr ngly, it

dianeters is ea regard to 10 i ng te ni-que. Accor

is possible @b TRR YN e 20 DI BARIARD Bisima s WA &Ry HAaft Y ous pore

di anetegs i %ﬁ?%p&nﬁﬂe W g 4 ke ﬁﬁsﬁ\@fa@éﬁaﬁe -bdre,) arfliesidradydverd 0 use
si npl e subst ances whi c e Least harnf to-a |V|n tlss e as materials

for use 15 PIete ”Wgﬂ“?p‘h t’f‘?t%’rﬁ |%”'" di nents), but’

it is not obswgtm:ablatmusteoraetm;anm aidwfader.comaaidm to
ferro-nickel-chromc a fr anmic naterials st ch as‘ﬂ q%nlun1oxide
&'n

zi r coni um di Y28 d’e"v%fb%ﬁcf?b %'Slk 1L P YRS cfera xi apatite, 20
silicon nitrdietcebanios, obtmore W tenetppts ced ieasy su’ebdperoawc( rtom t he

nventi g |yl Dad s ddiee dOWRION CRD LAt QY OPere APId AN, A, an | bl ant

for use not onry I N dent fﬂ%reatnent but -al I n other ort opedlc surgery.
CLAI M5 1. manyfaehdussebuds kb hpreed bm’cmmwl%tht%rfbaedtnmglamqq%n to he/

enbedded in @o.lévamnété.syeansaeéio.eamﬂdéilmmolrﬁé Xbse of disease.
It is desirable to use swmple substances wh1ch are

least harmfuL to a L1v1n9 tissue as materials for use

15  in the implant (pure tﬁtsniuh is used in tﬁe-embodiments),
but it is not objectionable to use a titanic alloy,
zirconib alloy, ferro-nickel~ ~chromic alloy or ceramic
materials such as alum1n1um oxide, 21rcon1um d1ox1de,
apatite crystall1zed glass ceramics, hydroxiapatite,

20 silicon nitride ceramics, etc. Wide application is
sxbected from the”invention in that the invention can
find proper apblisation as.an ﬁmptant for usenof only

in dental treatment but also in other orthopedic surgery.

o/



__T————ﬁ
: .,

gonp{|5|ng a body forned fron1a plate, said body having a plurality of
ubstantially straight -tubul ar channel s pa $-ng throug rIy
or disorderly arrays, said channels serV|n3 to permt t“’ ﬂM H "MM“IH F
p‘enetrat i on OfgﬁAﬁpadJ acent bone tissue therein, said arrags kLnchud

tububar chann | east two types sel ected from channel s of three
substantlally different pore dianmeters conprising relatively |arge, nedium
“and smal | pore di ameters respectively for permtting the ingrowth and
penetration off«a bondh SRdRSSepisiPlank vncluding @b arhedding RIEifn e
di a(rjlnaéI ers of Sﬁib(béxénllﬁﬁﬁdé‘dﬁhrﬁé\mﬁ@%iﬁlsluél theid Eéiﬂfédlhrifj) Opox?xim pm
sai i ameters being Jess t m | n.sma net er - M

medi um di anet &°™ Gere? arfoolrg?f%rﬁﬁ?{“ 1%r 'arﬁﬁléjrq’ %q}%

said cylindri @dlunaiam)elcsf rmxbstgam:nb?sly ishta ights todbuleat acheanmels m&sing)r
medi umin por g ficg eéheareo WPCA) Gkddt BF S5 Plsdiddily dordyoh d

stress, channels umin e di aneter  are | ocat i"'n areas of re atlvely
medi um i npact channals mme%&mer%r%ﬁ dereringnvih iand panekratian of o

a OCﬁt teg It n ar Qﬂfe Qid:ﬁiie’ﬁﬂ \afﬁne Siddué rmesxtl?ﬁ%r eﬁld td¥eraars angﬂmndoel ng
suc at a pgl | S c y..the i

penetration of Lé’éﬁt? q}%ﬁ'ﬁf v%éjoﬁett eea%,]r%v%o YRS eg]{?%\@s%?m ch pass

t hrough t he b@:d;amfetks athechrgs asubzstmtiaﬂeheb;affﬂmmg ppltn cﬂxa;ne:taars
dynamic interf [ | An
endosseous |rrp txb%:”%?g: ﬂ% \;@jfig %e’ééelﬁ%s)a%}{q arg c?e di aneter is
11000 [err] an@kmtmlnﬁﬁm%%}ylﬁoqmﬁx{mti}m@ the lwr@iabs@%

i nplant accor HdibthttCich BE Phchde] Sk Sabskadd etiés@e swhﬁ aﬁb:?ddé/
flat plate arranged either vertically or h rizontal

endosseous i nptiivey dtRiRRFE S iangteEs & f%f%r‘é\f#%dﬁhc%o‘ipqré“?]cﬁ med by
rolling a plateiny airm the irdhgeadt boaly~- 3000 um, said diameters being -

less than 40 pm in small diameter, 40 — 100 pm in medium

dlameter,_and larger than 100 pm in large diameter, the
layout of said cylindrical channels having a distribution
such that channels small or medium in pore diameter are
located in areas of relatively high impact stress, channels
medium in pore diameter are located in areas of relatively
medium impact stress, while channels large or medium in pore
diameter are located in areas of relatively small impact
streés, the arrangement being such that a polycapillary
structure is built by the ingrowth and penetration of said
at least two of the three kinds of tissues which pass
through the body after the implantation thereby forming a
blologlcal dynamlc interface between the 1mplant and its
ambient tlssue _

2. An endosseous implant according to claim 1 wherein
said large pore dlameter is 1000pnamithe medium diameter is
100 pm, - ; e N

3. An endosseous implant accordlng to claim 1 or 2
whereln said plate is a substantially flat plate arranged

[N

either vertically or horizontally.



. 5. - An endos cordlng tgbany one of the preceding clains 1
wherein the mm&kﬂﬂ onal are f all of said’tubul ar channel,s i
angunts to 2 e surface area of the plate or, body. 6. An ,4

osseous i nplant according to any one of the precedlng claims wherein .

}‘ormat |bon of said mylmutssssd:ushmﬁﬁtlscmﬂmhq €6 eisﬁﬁrpbe?ngprlolcesﬁ
aser m._process rosp chinin mechani cal drilling
nethod(%% ég H%?@%%ﬁs ?5%?3 E%o?ﬁ?%bn?oaaﬂ aBRetBFCt Re pr ecedi ng _
cl ai s v¢xixndrzp¢b5bodmr securing a prosthetic nenber thereto is connected
toth e t CQE dj toclaim?7

0 the Mgedxgcli’éééé’éhs impla¥it QQB&?&?H«; {:Hp{aﬁg oﬁ& 8EJERg '

wher ei n the portlon | S adapt ed I n an al veol ar bone
and an R%eFeing ?%R&¢§|% ?¥?i@dt5§eF°FﬁE ?Bﬁsﬁfsﬁﬁﬁlﬁﬁéi agea Ap

endossecusIaltxmlmts@mowhb@yai-%néﬁnals aﬁeﬁﬁtg ﬁgl ﬁlocly: soérbﬁgl channel s
conprise..,a t ee t 0 um and smal | pore dianeter
channel gthaos %%oﬁé ?ﬁﬁlg{H eﬁmﬁn?hﬁ “to claim9 wherein said plate
is a ver@d caIApran@ossleloulsf1np]santsabaardlhd;etbyany| oneaof thanect ed

threadeqy n’gi d«gféims %eréﬂneggflﬁégf OSJ{:PPL-QE& ?ﬁf?ﬁgﬁlgaio cl aim 9

mhereln sal portron and sal CONnsI s ure titanium or
atltam<Fh§nnﬁlssh$dm%%%dﬁﬁlaﬂlﬁhﬁ?ﬁrgbaiﬁ proeassy ahgeesf beam- 3000 pm

the tot Precass; S@réwﬂaépafﬁamaéhihsnguﬁataedctaﬁnﬂeéﬁahmcame enbeddi ng
portlOndﬁEliihﬁnﬁTtghéggbof the surface area of the plate. 12. An
~endosse tantially as her ei nbef ore described with reference
to and @& il lastendesseouanympbantf atberdéigyr e ahyt baeaogothenyi ng e
dram”rmﬁbreceding claims wherein a post for securing a prosthetic \")

nember thereto is connected to the embedding portion.

8. An endosseous implant according to claim 7 wherein

the embedding portion is adapted for implanting in an

alveolar bone and ah artificial tooth is fittéd over the

top of the post. ' _

9. An endosseous implant according to claim 8 wherein

said cylindrical channels comprise all three types of

said large, medium and small pore diameter channels.

10. An endosseous implant according to claim 9 wherein

said plate is a vertical plate and defines a submersxble

type implant connected threadedly to the post.

11. An endosseous implant according to claim 9 ﬁherein wS

said embedding portion and said post consist of a pure

-titanium or atitanic alloy, said channel diameters are in

the range of 10 - 3000 pm, the total cross-sectional afea

of the tubular channels in the embedding portion

amounting to 30% of the surface area of the plate.

. 12. 2An endosseous implant substantially as hereinbefore
described with reference to and as illustrated in any one
of the figures of the accompanying drawings.




