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for Inserting Inplants Into Human Organs The invention relates‘ég angm$od
for the insertion of inplants into human organs, especially for H
installation of biological as well as artificial heart valves, as well as
an apparatus for carrying out a nethod of this kind. In order to prevent,
or at least reduce to a mninmum the imune reaction of the human organi sm
with respect to inplanted organ parts which are foreign-to the body, and in
order to prolong the long termdurability or service life of special

bi ol ogical implants, it is an already known neasure to coat the surfaces
of the inplants with-living cells before the inplantation into the ,.;human
organi sm Ideally, honologous cells, i.e, the bod%&§ own cells, or cells

i dentical thereto, are EercdEERLYPIH STHTRIIT 1IN that regard, the
coating of the inplants can be carried out in an especially advantageous
manner in an apparatus as. is described in the DE .. Al (Patent Application
19834 396.5). In any event, it is inmportant in this procedure, that the
vital cell layer of the thusly prepared organ parts, which are especially
bi ol ogi cal as well. as synthetic or artificialéﬂgfgl{s5 2'3 MAR 2~0~
REPLACEMENT SHEETn2edthAR Implangpydd®ta {HR™ désttoyed by the surgica

i npl antation technique, or are inplanted into the human body, in this case
into the recipient heart, in the shortest possible operation time after the
conpl eted coating, so that the applied.c S egtigadyfbégphantsdi e

of f bﬁﬁerEanatéuUbé@%*%te%oﬁﬁréﬂgﬁ%h%? ?%% Fggngg%antation.-5§An_ggg§ct of
the invention is to devel op a_.nethod 1 3Re\E liatilkinablfy bdedegit type
i psuchta Wemasr OFFa q%ﬁﬁ%ﬂg%ggggﬁigﬁgflértificial or biolg%%c%gggrgan
parts, especially those that Pasybpectved it asaabekRPPeSAL-Uig bef or e

t he i@%lﬁﬁ%&tP@n?ﬁﬁﬁﬁ%ﬁé?gsggggg ?ﬁ?o tﬁe reci pient organ in a short tine
and in an irritafion- eehtie kheadextent possible. Mreover, it is an
objec?aBFY%Hg'f%ﬂéﬁgé%%?gﬁga?g provi de an apparatus for carrying out a
met hod of this type. -The invention ains therefore to achi eve/ overcone at

| east one of the stated objects/prior art_ disadvant N 44 d 1imGdurds pect
of the,i gyasti es preneits, mm\ﬁﬁé@%%?fﬁﬁc?%ot%gﬁ?ﬁz%%i'i 01%1 of an inpl ant
in a human organ, the nmethod characterized | e impRlagitied Drigan

pr ovi gedcwiibh aﬁfdd@ptéﬁmépem&ﬁ%n%quﬁiﬁbe%ggkgggnFBadg%?éd to the adapter

el ement is sutured together with t [ pi SRE DI gRBdentb timeo bekgt ehe
el eneparts whAFECtEEF WY HE ‘f%c%tpefe;eﬂr e# gment. In a second aspect of the

! | ! l ifi cial bioclogical I1im—
Inven{égg %@?ﬁeé3r259ihﬂidd¥1éﬁ%EHéEU§1fenof spe ‘

plants, it isAan_already known'mgasure to coat the surfaces of
the implants with living cells before the implantatigﬁ into the
'{ihuman 0rganism; Idgally, homologous cells, i.e. the body's owy
;xceils, or cells identical ﬁhereto, are concerned in.Fhis context.
I; that fegard; ﬁhé cbating of the implants can be carried out

: ' i us as is de-—
in an especially advantageous manner 1in an gpparat

scribed in . the DEmAi {Patent Application 198 34 396.5}.
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In any event, it is important in this procedure, that the v

cell layer of the thusly prepared organ parts, which are espe”

cially biological as well as synthetic o§_artificial heart

-1—




3 MAR 2008

whi ch both the receiver elenent as well as the adap r odi ed
20 with a ring shape and are respectively provided R&#ﬁﬁ&i‘lﬁﬁ*ég
shoul der or projection. In a third aspect of the invention t H2B MARs 200

provi ded a systemfor inserting an inplaant into a human organ, the system
conprising: an adapter elenent conprising a ring-shaped adapter body and an

annul ar 2 ng eiot ideaftoged by thetdurgichr pnplapiationdaphsiqueody ararbplantezicei ver
el ement conprising a ring-shaped receiver body and an annul ar receiyver

f1 ange priBjaths fm@mﬂd}ﬂdyalrutm%@ewaﬁoBhwec'm@i bfaart ineing shediesépossiBléent is
adapt ed t ?tl(%l‘?”tﬂﬁ&t tﬂ)ea'?:o SRRt co é;d %9 %leérpé)%ﬁn&g 4 Agarted
ecC ap Nt

to be con to a human orga and-sai *sard

recei ver aleerdyrivegin ¢o diteplf edfdro the suoasumlexd»mmemcbf iehteansplaraforVAR
- 200a’' : _REPLACEMENT SHEET 2a 2 3 MAR 200 In a fourth aspect of the invention

there s pr ovi AR PSSy Sk Ehﬁ frytentine Jt tongevaion ipimsihod ifotne AbRY IBHgn, t he
| d
system C%%’drﬁbg@kgﬁéann Rs-n argiééfsfeéfﬂ]ﬁq‘i‘ it &' &&NRbd ‘%ﬁgﬂf’éhmb@@ OWHId)I?glcahape

adapt er y an ange projecting radrally om sai d
adapt er borggn parts, espe&atlwt‘rmsedhabhavmbeemsdbjedmmttera telhogatingbsfaralthe
I npl ant; a receiver el %ﬁ ment conpri si,ng IR?Q aped recejver body and an

annul ar 1i9Plantatien; Gan be KisgHedHato BT%[%‘EE‘@ I arshaf dg1eapddgiarer
body and jfaB8aRicadniMnR? BoMReEkRAt LR s3I MNRSERR: itd8dan object of the

10 invention, to provide an apparatus for carrying out a method of this type.
[ The invention aims therefore to achieve/overcome at least one of the
stated objects/prior art disadvantages.
In a first aspect of the invention there is provided a method for the insertion
of an implant in a human organ, the method characterized in that the implant is
15 provided with an adapter element, a receiver element adapted to the adapter
element is sutured together with the recipient organ, and the adapter element is
connected with the receiver element. |
In a second aspect of the invention there is provided an apparatus, in
which both the receiver element as well as the adapter element are embodied
20 with a ring shape and are respectively provided with a flange-like shoulder or
projection.
e In a third aspect of the invention there is provided a system for inserting an
| implant into a human organ, the system comprising:
an adapter element comprising a ring-shaped adapter body and an annular
25 adapter flange' projecting from said adapter body; and
a receiver element comprising a ring-shaped receiver body and an annular
receiver flange projecting from said receiver body;
wherein:
said adapter element is adapted to be connected to an implant, said
30 receiver element is adapted to be connected to a human organ, and said adapter
element and said receiver element are adapted to be connected to each other.
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a second suture addpted to connect said receiver fl al@% &BEE@% Ro?m!an;
wherei n said adapter body has a first threading, said Te p od a

second threading, and said first and second threadi ng aa*gaManjgbﬁgured and
adapted to be threadingly engaged wi ti2aeach other to releasably connect

sai d adapter body with said receiver body. In a fifth aspect of the

i nvention t hefreal foupthaspdet ob tieirivedtion theveastprodided a 8stenpiarihserting a
human organ, the method conprising the follow ng steps: a) providing an

i npl ant ; aB)IMPETR dte; BuaNProap thesystem SORMISINEE el ement; ¢) suturing a
receiver ele HtilEn&J‘Parﬁ‘ human organ; and d) connecting said adapter el enent,
with said inplant "conhected thereto, to said receiver elenment by rotating
sai d adapt er ahedapter albaidnt eomprisinga ringahapedeaeldapiartbody sk ah ansipket  of

t he present invention prqvide stemfor inserting an 25 inplant into a
huran Sor GaAPteE JapOP rAIgctng radiat EPmusaisedeplesBoYsi ng a i ng- Shaped
adapt er body | ] m sai d adapt er
body; and a rg?glsf\iéelgtafe?g&n@ﬁﬁ&@g%pﬁ g%gﬂégﬂ?ﬁ%ghiﬁgigggﬁée@el ver body and an
annul ar 30 r eceieceivef elemgenipconeising g ingehaped recaiee nbedybanty ananaukErn sai d

adapter flange js ad ed .to be connected.to an inplant, said receiver
flange i SeCRIvES: MAnge,BE PERiRRisaRdRTY drom Saifkiecsheshody ATl SAGARPTIREE nas a
first thegabMdd i85 Kumnm8AYryS: feAy has a second threading, and said first
2 3 MAR 200k REPLACEMENT SHEET 2b 2 3 MAR 2004 and second threadings are

confilgured anc aee@idasuiwebadapiedddi eeinect repidjadceiveh flangsd tot ther htmaconnect
?ai d ada%tréaén;body with said receiver body.

- wherein said adapter body has a first threading, said receiver body has a -
second threading, and said first and second threading are configured and
adapted to be threadingly engaged with each other to releasably connect said

15 adapter body with said receiver body.
In a fifth aspect of the invention there is provided a method of inserting an
implant into a human organ, the method comprising the following steps:
a) providing an implant;
b) connecting said implant to an adapter element;
20 c) suturing a receiver element to a human organ; and
d) connecting said adapter element, with said implant connected
thereto, 1o said receiver element by rotating said adapter element relative to said
receiver element.
A sixth aspect of the present invention provides a system for inserting an
25 implant into a hurﬁan organ, comprising:
| an adapter element comprising a ring-shaped adapter body and an annular
adapter flange projecting from said adapter body; and
a receiver element comprising a ring-shaped receiver body and an annular
receiver flange projecting from said receiver body;
30 wherein said adapter flange is adapted to be connected to an implant, said
receiver flange is adapted to be connected to a human organ, said adapter body

has a first threading, said receiver body has a second threading, and said first



A seventh aspect of the present invention provides a system for, i pagrling
an inplant into a human organ, the system conpri sing: m@ﬁ %ﬁg&t}t
conprising a ring-shaped adapter body and an annul ar a 1 E

projecting radially inwardly from sai @mdapter body; and a ReckAReBlel enent
conprising a ring-shaped receiver body and an annul ar receiver flange

proj ecti p@dr §sdord hreadings irg ddrigused dinteagapted tboiky thidaelirjiiy entgedi d
adapter elenent is adapted to be connected to an inplant, said receiver

f1 ange i yvikeasieathes 1o eorreM saitbadamtenbadinwihGaghreceivt bosvd adapt er body
and sai d receiy Y, ei ght
aspect of the Aprgé\éée}ﬁﬂ %‘%{?@R?ﬁ?ﬁé Efeoéyﬁ&@egﬂgggﬁéﬁ%ﬁ]eg% ?ﬁggﬁﬁ@hgﬁlﬁﬂ | ant
into a hammptagEntoca hprias egan liheasysestagoaiprigirgrent conpri sing a

ri ng-shaped adapt er bodé and an annul ar, adapter flange projecting fromsaid

adgpte’sr body; anWadapteeelemant compising 2 Hipgrshaiped @Qﬂfng%qya%%gF‘mr body
. _ AL T . iy v: wheroin
50 s d- ShapRer el pBlackhdPaRally fufbivitorh <3 Adudtof BORL 1A "0V, OFIE 5

first suture toreveiveselernanticarpriding o firpghaped seceivar Body, asdiad argedearver

fl ange has second throuyghhol es therein adapted . to receive a second suture
to conneé?c%‘&?ﬁﬁﬁr&eepﬂpé%mgd'ﬁe@ﬁw6’”&”@1"@3&&8%%‘?\,re%ﬁmerst?ﬁqy;adapter body and
said receiver hady;fare adapted to be connected to each other. 25 A ninth
aspect of the present invention provides a systemfor inserting a

bi ol otfi cal heasaid \edapéeraslamentnisl adaptedt o dbehwoanetiedr to @mimpkeinhgsaid

body and 1SRCHARHpEge Kiapaeied: e coBPertenip iy PHMan Sied- SB3-ar BEReT 30 o
| ovor o0 SE00GREAR PSP ey 08 convatte pdiadngeen o | 210
recei ver fl angan pighit espeeigoffthemresént inesrdioneproviskds: a aystemn wdoseitingtar e
connect | g iiithio S Rlireh JbaREEnhihglumn heart:

15 an adapter element comprising a ring-shaped adapter body and an annular
adapter flange projecting from said adapter body; and

a receiver element comprising a ring-shaped receiver body and an annular
receiver flange projecting from said receiver body;
wherein:

20 said adapter flange has first throughholes therein adapted to receive a first
suture to connect said adapter flange to an implant, said receiver flange has
second throughholes therein adapted to receive a second suture to connect said
received flange to a human organ, and said adapter body and said receiver body
are adapted to be connected to each other.

25 A ninth aspect of the present invention pfovides a system for inserting a
biological heart valve as ah implant into a human heart comprising:

a biological heart valve;
an adapter element comprising a ring-shaped adapter body and an annular
adapter flange projecting from said adapter body;

30 a first suture connecting said biological heart valve to said adapter flange;

a receiver element comprising a ring-shaped receiver body and an annular
receiver flange projecting from said receiver body; and

a second suture connecting said receiver flange to a human heart;




2 3 MAR 2004 REPLACEMENT SHEET wherein said adapter body and §gugu(§@é|ver

“body are adapted to be connected to each other. ésé RFOUS
further devel opnent of the invention, provided |n th| 8 EN{aSHERT
connecti on of adapter el enent 2 3 MR 2004 and recei ver eIéﬁbM&Rlﬁm
achieved via a fastener, that is enbodied as a bayonet |ock and essentially
only requires vme"retrasamh adapteur bodyg ankibsaidv eaceivsri bodystre nadapted elgubpped
with self-Iockin gubge el enents in an advant ageous enbodi nent of the
|nvent|oﬁPnﬁﬁ@P H4hehvention has the advantage, that the el ements
-that are to bﬁ.scapa&\%aa %ﬁé‘fﬂ?\%r i‘lﬂ%liaﬁhé%ﬁ‘%'f‘%e Pﬁehﬂ&ﬁ?ﬂ%@ud‘éﬁ ih§higased
from one. anot In an a tomati c or seltT-acting manner SO 1 n connection
wi th a puosibittipat theecoraiecgtionsd adepteaelémenixi sts in connection with the
heart. By neans of elastic seal edges, a sufficient seal to the inside and
to the outside is ensured sinultaneously. On the other hand, a | oosening or
rel easing of the connection is :also still: possible after several years of
installed use, as the case nay be, with the aid of a specially fitted

di sassenbly tool. Thereby it is possible to fabricate the adapter el enent
as well as the receiver elenent of a sterilizable body-conpatible synthetic
material. Finally, the adapter el enment provided in the apparatus accordi ng
to the invention has the advantage that it can, w thout problens, be coated
with living cells, together with the organ part that is to be inplanted,
preferably a biological as well as artificial heart valve, in the apparatus
described in the DE... Al (Patent Application 198 34 396). In the foll ow ng,
the invention shall be described in further detail in connection with an
exanpl e enbodi ment illustrated as a general principle in the draw ng.
Therein: -3 2 3 MAR 2004 Fig. 1 Fig: 2 Fig. 3 Fig. 4 Fig. 5 shows a top
pl an view onto a receiver elenent, shows the el enent according to Fig. 1 in
a partially sectioned side illustration, shows an enl arged detai
illustration Il of the ar rangenent according to Fig. 2, shows a partially
sectioned side illustration of an



adapter el enment, shows an enlarged detail illustration V of the i% MAR 200k
rangenent according to Fig. 4, and Fig. 6 shows an enl arged det afi
illustration of.the threading in the screwed-together position. The
receiver element 1 illustrated in the Figures 1 to 3 essentially consists
of aring that is provided with a flange-Iike shoulder or projection 2 and
that has a threading 3 on its outer surface. In the presently jllustrated
exanpl e emsbdiewnitver re lgment tife acddaiag VéJBeﬁeiﬁﬁSEegéFve’éh?%rlst [fgodied

i npl antation of an artificial heart valve, this ring, with an outer.
di-amet er asf 29bayraet alefFdt Andf ea56nt 131y YokprF S 58T ofir IP%F%%&K
V-thread with a pitch of 8 nmand a web wdth of 1 nm_ In the present|l)

i || ust r atedrekagpl MeFBOURFenthishéamtsnes dit esndmmes f‘&%‘. §eﬂwﬁe‘ Slﬂfﬁiyng ,
flange 2 is provided with a set of boxed through holes 4 vséﬂ ch corrgri se a
di anet er gufide 2 hemeRtehdnpRBs éAvpptagesus MFRGREnt |94 sthar vl exatple
enbodi nent, and which serve for the suturing with the recipient organ, in
this case the recipient heart. The adapter elenment 5 illustrated in the-.

Figures 4 and 5 is simJarly enbqodied.as a ring wt f j ~ er
or proj e@ﬁe@@@twtﬁﬂx}“ﬁ%t]f?% G | Qeaagi ﬁnﬁ%&ﬁ’dggg\%ﬁ %ﬁgﬁéer{m%es 7-
Inits interior, the adapter. el. nt i i -t Raan ki@l -
t hr eadi n§*§, ot RAi SRUPRS t(ﬁdnewnlg:lrﬁgn%neglréeé%gﬁa%%[eggg?%natgghggb{% %%te%cjerx-tre? nal
threadi ng of the_.recejver S th, S 8Rd £5 26eNgis mAfnar,
sterili zgﬁlageoéc:afyr-%grr%étgi 6?1%%%%% Aet |E§poérh€+lg§t€:ﬂg ?% connect i onQSvi th the.

i nsertiog;Qf, ap, acljddedidlodieai thval vsu1et org tihe caetalal popesaté pnast hits
val ve is T]'i rst connected with the adapter elenment 5, in this case being
sutured togetherin apenhegeibar wikhh thiee hadant er By enemts i sfcodted ion sewl
surface with living cells in an apparatus especially enbodied for this _
purpose. eflges,, for shédiloriend tsealr anspitent o bAeopdattionthei pPREsidee is
receiver element ¥ is sutured into the heart, and in the_ ~ foll.owing step
t he coat edscgred natmoht afepBalY - valie iR afedht e?a’é‘?ien@ntloﬁ’sﬁéllflﬁs&% e

into the receiver element 1, and both canponent s; aj ni_cal |y ely
connect edeRPaRDHRE aHRE hEPRBF &Pt Me- %t?%hf%r??ﬁggﬁg% 8}%@ éat]):ougise%g%égi

ul ar d 4279/ Py TLVEE ar .~ 04 cRER); E 3
VAR 2.4 RESERDILS i abovbedndEnr SRaAtT TRTE Medclséurs (i ncludeng the =

claims), _1he;fqhlov NG L&r AB sa4BksSA PLHGE W Se TiHedieant etk sbapbskdble to
under st ooé toaha\yg tﬂgtf ol ow ng neani ngs: "conprises/conprising"” when used
in this spgeiifdagat ittie aapaiean dienspacidy well as the receiver element of
a sterilizable body-compatible synthetic material. Finally, the
adapter elemeﬁt provided in the apparatus according to the inven-
fipn has the advantage-that it can, without problems, be coated
o -with-living_cells, together with the organ part that is to be
| implanted, preferably a biological as well as artificial heart .
valve, in the apparatus described in the DE.AL (Patent

Application 198 34 396).

In the following, the invention shall be described in further

detail in conﬁection with an example émséﬁiment illustrated as

a general principle in the drawing. Therein:



5 the presence of stated features, integers, steps or conponents g%HMqQ@mk

not preclude the presence or addition of one or nore other featurées,

i ntegers, steps, conponents ‘or graups thereof. 2 3 MAR 2004 R EF' LACEMENT
SHF~ErT 7 2. ~ BAR 200 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOW&: 1.
.A systemfor inserting-an ihplant into a human organ, conprising: an

i mpl ant; an adapter elenment conprising a ring-shaped adapter body and an
annul ar gadaptier f | shges paofest phan ratiewl 93te romers iy Fd&gedieBody; a first
suture connecting said adapter flange to said inplant; a receiver el enent
conprising a ring-shaped receiver body, and an annul ar receiver fl ange that
projects radially fromsaid receiver body and is adapted.to_be_conn ﬁ;ed to
a humanFdrgar? andsho¥ecbhe SdenrBtadssPeding EBnhd8t ga?& PeB8vert¥ange
to the human organ; wherein said aﬂ pter bpdy has a first threading, said
recei ver body has @eSkéepedt fdadt @?Sgﬁﬂt% d first and second threadi ngs
are configured and adapted to be threadingly engaged with each other to

rel easably connect said adapter body with said receiver body. 2. The system
according to claiml further conpri.si Is t i YeheOfad4 Vi ng
celfs(ﬂ#%gﬂd%usiys%ﬂYﬁg?EYF9iég§89iﬁggggguﬁggggEgétggﬁdt?%p#gn?hand an

adj oi ning surface ogngg]ingngdgggg{.dghﬁn@gtFi§; A nethod of inserting an
inplant into a hun®f rgan, conprising the Steps of: a) providing an

i mpl ant; b) connecting said inplant to an adapter elenent; c) suturing a
recei ver elenent to a human organ; and d) connecting said adapter el enent,
with. saiﬁt%_ﬁp‘{ ant” gREREChepAeI£l Dy secthbiedesttven léhemeatiop rak a1 ng
sai d adapt®er elenent relative to said receiver elenent. 4. The net hod
according to clai madapwber elensaty receiver element and said adapter

el emeént respectively i1nclude first and second threadings, and said rotating
of said adapter elenent relative to said receiver el enent conprises

engagi ng and screw ng together said first _and_second Lhreadin%s. _
Fig. 5 shows an enlarged detall_lllustratlon V ol 'the ar

rangement according to Fig. 4, and

Fig. 6  shows an enlarged detail illustration of the threading

in the screwed-together position.

The receiver element 1 illustrated in the Figures 1 to 3 essen-
tially cohsists of a riﬁg that is provided with a flange—-like
shoulaer or projection 2 and that has a threading 3 on its outer

‘surface. In the presently illustrated example embodiment, in

' thch the receiver element 1 serves for the implantation of an
artificial'heart_valve, this rihg, with an outer @iameter of

29 mm and a width of about 3 mm, comprises a four-fold sharp

l'V—thread with a pitch of 8 mm and a web width of 1 mm. In the

presently illustrated‘example embédiment, the web height amounts
to 0.5 mm. The fiange 2 is provided with a set of bored through

holes 4, which comprise a diameter of 0.4 mm in the presently

| 4279/PCT/WEF:ar e



2 3 MAR 2004 REPLACEMENT SHEET' g 2 3 MAR 2004 5. The net hod acigr hngm&o
claim3 or 4, further conprising an additional step, perforned ter said
step b) and betore said step d), of coating a surface of said adapter

el ement and of said inplant connected to said adapter elenment with a
coating layer of living.cells. 6. A systemfor inserting an inplant into a
human organ, conprising: an adapter elenment conprising a ring-shaped

adapt er ; Pody +2ad < ity 1 catbaptieent|, ange yhijlectd e ffloomthei dutdapogr
body; and a receiver elenment conprising a ring-shaped receiver body and an
annul ar i egeicyer rddigieemt ajmydn Naiid rdmss dad er ddel w@Ecipddpt Weardi-n sai d
adapter flange is adapted to be connected to an inplant, said receiver
flange is adapted to be connected to a human organ, said adapter body has a
first threading, said receiver body has a second threading, and said first
and secphe tddmackngelamencorf i jliedteaeeddapt e oF bEEPT e4didTyl v° erfaged
with each other to connect said adapter body with said.receiver. body. 7.
The syssémidecdwydi agbedieraian 62 wABHeiYHdhi @ Q@&ﬂ?‘ﬂfﬁké’ad?%%u}geﬁnor
external threading on said recejver _body. .8. The systemgcgo&d@lggbt Qe | ai m
7, wherprajestdom r&t YRRESAY nghes LAANERt éCn A9 P hG PR A8 28apter

body. 9. The system accordi ng. to clai m.8 erej s BPY I i ng

‘and sai BodgFer nal I nt®hdi He Tty %‘glee FSsEt‘{Qﬁré%@‘?ﬁﬁog ﬁ?%%dgﬁ?%%gr di ng

to. any one,of clai t o, ergin hd L Receais fs ' adially

out war dfj iPsrEoRt tikasite \ég;df A e g}dggt?{ adi al |y

i nwar d éaggg%\gs a% _Eﬂgpte%{teg:‘i%\é]; treddfn§Y St CHHRC GRSl Nget Oc BaYenne 1af |
1o : ada

cl ai s erel n sal pter flange has first el enents adapted to

r e?-,e,!;ﬂveaa%;ﬁqutﬂféﬁeh@;scqn%Qﬁ;t sSaldhsadAPE af lsaegd lieathe bodyaompeatdda d
recei'ver ange has second el enents adapted to receive a suture to connect
sai d reggh\tg@tfj_lcar@ge gladties human or gan. 2 3 MAR 2004 REPLACEMENT SHEET 9
2 3 MAR 2004 12. The system according to claim 11, wherein said first

el ements are first throughholes in said adapter flange and said second

el enents are second throughhol es in said receiver fl ang_le. I % Tg:e syst em
accor di ig conmertdmn Kl sfle Bneeradon ot Alr AESHEACI Aty "EATE IS, a
first suture connecting said adapter fl.ange.to said.i t nd
suture beARESt tRE S&T W I ORI W%n&&%soqﬁﬂg%dﬁa%lﬁa%ql . dg "Zlys em

accor di ng to cl g?? 1 ,egfhel%g r_})er i%orgg{iissi&%eab%qqlteé %éxﬁyég{ a%ga%égﬁ/éflg &edl s

coverin§t§ EGFP iTfplantand & surface of sai ter
together with the adapter element is coated on the surface with

living cells in an apparatus especially embodied for this pur-
pose. Then, for beginning the transplantation operation, first
the receiver element 1 is sutured into the heart, and in the
= following step the coated cﬁmbination of heart valve and adapter
element 5 is inserfed into the receiver element 1, and both
components ‘are mechanically securely connected with one another

by relative rotation or turning by about 30 angular degrees.

| 4279/PCT/WEF:ac _ -5-



is a biological heart valve. 16. The system according to claim 13 or 14,
wherein said inplant is an artificial heart valve. 17: REPLAGEFENC %ﬁ*g
to any one of clainms 6 to 16, wherein $aid adapter elenent is a_ogne-p

pl astic adapter elenent integrally including said adapter body 2AdAR,

adapt er flanges anplopidabenshrdtheugient this disaosrpi (Fvtudihgthe claimegi ver

el enent integrally including said receiver body and sajd receiver f.|ange.

18. A sydbedolayingigens: wyess othgivisa indigated, shathhe singierstoed dphavede an

adapt er iSing a ring-shaped adapter body and an annul ar _
-adapt er ﬁb@ﬁggbﬁﬁ%%@ééghg radially inwardly from sai d adapter body; and a
recei ver el engobmpeaspsicompgismg’ iwtgers hee dh tibs eipeeifichtioly is takemntoasmedifgr
receiver flange projecting radially outwardly from said receiver body;
wher eith: tBRiRregeRgR & $iRRT Eaturesy Apiesgrs: oSIBRS CInReBPeReHE it idREF MRt said
receiver i t }

adapt or 15590088 Jhd gRESEGET! QaltfoR IPLRE! SRy B RANRES oS, S80S .1

ot her. 1%ompanestieor fooupsikeradfng an i nplant into a human organ”

conpri si ng: 2 3 ht AR 200A REPLACEMENT SHEET 10 2 3 hl AR 2004 an adapter

el ement conprising a ring-shaped adapter body and an annul ar adapter fl ange
projecting fromsaid adapter body; and a receiver elenment conprising a

ri ng- shaped recei ver body and an annul ar receiver flange projecting from
said receiver body; wherein: said adapter flange has first throughholes
therein adapted to receive a first suture to connect said adapter flange to
an.inplant, said receiver flange has second throughhol es therein adapted to
receive a second suture to connect said receiver flange to a human organ
and sai d adapter body and said receiver body are adapted to be connected to
each other. 20. A systemfor inserting a biological heart valve as an
inplant into a human heart conprising: a biological heart valve; an adapter
el ement conprising a ring-shaped adapter body and an annul ar adapter flange
projecting fromsaid adapter body; a first suture connecting said

bi ol ogi cal heart valve to said adapter flange; a receiver elenent
conprising a ring-shaped receiver body and an annul ar receiver flange
projecting fromsaid receiver body; and a second suture connecting said
receiver flange to a human heart; wherein said adapter body and said

recei ver body are adapted to be connected to each other.
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acconpanyi ng draw ngs. 23. A nethod of inserting an inplant into a human
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acconpanyi ng draw ngs. 3 MAR ~4 ABSTRACT Method for Inserting Inplants

Into Human Organs In a nethod for the insertion of inplants in human
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4. The method according to claim 3, wherein said receiver element and said
adapter element respectively include first and second threadings, and said
rotating of said adapter element relative to said receiver element comprises

engaging and screwing together said first and second threadings.
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sc109B& @) - . dBE&/system for inserting an implant into a human organ, comprising:
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[z { \haslg ?F&totﬁré‘aé ?19, said receiver body has a second threading, and said first
and second threadings are configured and adapted to be threadingly engaged

with each other to connect said adapter body with said receiver body.

7. The system according to claim 6, wherein said second threading is an
external threading on said receiver body.

8. The system according to claim 7, wherein said first threading is an internal

threading in said adapter body.

9.  The system according to claim 8, wherein said internal threading and said

external threading comprise lock threads.

10. The system according to any one of claims 6 to 9, wherein said receiver
flange projects radially outwardly from said receiver body and said adapter flange
- projects radially inwardly from said adapter body. ‘

11.  The system according to any one of claims 6 to 10, wherein said
adapter flange has first elements adapted to receive a suture to connect said
.adapter flange to ihe implant, and said receiver flange has second elements
adapted to receive a suture to connect said receiver flange to the human organ.
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claims 6 to 12, further comprising said implant, a first suture connecting said
adapter flange to said implant, and a second suture connecting said receiver
flange 1o the human organ. '

14. The system according to claim 13, further comprising a coating layer of
living cells covering a surface of said implant and a surface of said adapter
element. '

15. The system according to claim 13 or 14, wherein said implant is a
biological heart valve.

16.  The system according to claim 13 or 14, wherein said implant is an artificial
heart valve. |

17.  The system according to any one of claims6 to 16, wherein said adapter
element is a one-piece plastic adapter element integrally including said adapter
body and said adapter flange, and said receiver element is a one-piece plastic

receiver element integrally including said receiver body and said receiver flange.

s 18. A system for inserting an implant into a human organ, comprising:

an adapter element comprising a ring-shaped adabter body and an annular
adapter flange projecting radially inwardly from said adapter body; and

a receiver element comprising a ring-shaped receiver body and an annular
receiver flange projecting radially outwardly from said receiver body;

wherein:

said adapter flange is adapted to be connected to an implant, said receiver
flange is adapted to be connected to a human organ, and said adapter body and
said receiver body are adapted to be connected to each other.

19. A system for inserting an implant into a human organ,, comprising:
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receiver flange projecting from said receiver body;
wherein:
said adapter flange has first throughholes therein adapted to receive a first
suture to connect said adapter flange to an implant, said receiver flange has
second throughholes therein adapted to receive a second suture to connect said .
receiver flange to a human organ, and said adapter body and said receiver body
are adapted to be connected to each other.

20. A system for inserting a biological heart valve as an implant into a human
heart comprising:

a biological heart valve;

an adapter element comprising a ring-shaped adapter body and an annular
adapter flange projecting from said adapter body;

a first suture connecting said biological heart valve to said adapter flange;

a receiver element comprising a ring-shaped receiver body and an annular
receiver flange projecting from said receiver body; and

a second suture connecting said receiver flange to a human heart;

wherein said adapter body and said receiver body are adapted to be
connected to each other.

21. A system for inserting an implant into a human -organ substantially as
hereinbefore described with reference to the accompanying drawings.

22. A system for inserting a biological heart valve as an implant into a human
heart substantially as hereinbefore described with reference to the accompanying
drawings. |
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' artificial heart valves, the implant is first provided with
san adaptér element, then a receiver element adapted to the
"adgpter element 1is sutured together with the 'recipient
organ, and finally the adapter element 1s connected with the
feceiver element. Both the receiver element as well as the
adapter element are ring shaped and are ‘provided with
threadings adapted to each other. The elements are connected
with each other by rotation, by means of a self—locking
bayonet lock. The implant together with the adaptér element

| are coated with living cellsrﬁefore connecting with receiver
‘element. Both the receiver element and the adapter element

- are respectively provided with flange-like projections which
themselves are provided with elements forAsuturiﬁg togethef

with the recipient organ and the implant.



