
;e3eSb`P\\]^:^_6`Tb`x-v 2 3 MAR 2004 DaimlerChrysler Aerospace AG Method
for Inserting Implants Into Human Organs The invention relates to a method
for the insertion of implants into human organs, especially for the
installation of biological as well as artificial heart valves, as well as
an apparatus for carrying out a method of this kind. In order to prevent,
or at least reduce to a minimum, the immune reaction of the human organism
with respect to implanted organ parts which are foreign to the body, and in
order to prolong the long term durability or service life of special
biological im plants, it is an already known measure to coat the surfaces
of the implants with living cells before the implantation into the ,.;human
organism. Ideally, homologous cells, i.e, the body's own cells, or cells
identical thereto, are concerned in this context In that regard, the
coating of the implants can be carried out in an especially advantageous
manner in an apparatus as is described in the DE...AI (Patent Application
19834 396.5).  In any event, it is important in this procedure, that the
vital cell layer of the thusly prepared organ parts, which are especially
biological as well. as synthetic or artificial heart   2'3 MAR 2~0~
REPLACEMENT SHEET 2 3 MAR ~4 2 valves, is not destroyed by the surgical
implantation technique, or are implanted into the human body, in this case
into the recipient heart, in the shortest possible operation time after the
completed coating, so that the applied cells do not already begin to die
off before the successful completion of the transplantation. 5 An object of
the invention is to develop a method of the above initially described type
in such a manner so that it is ensured that artificial or biological organ
parts, especially those that have been subjected to a cell coating before
the implantation, can be inserted into the recipient organ in a short time
and in an irritation-free manner to the extent possible. Moreover, it is an
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. 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.   2 3 MAR
200a': REPLACEMENT SHEET 2a 2 3 MAR 200 In a fourth aspect of the invention
there is provided a system for inserting an implant into a human organ, the
system comprising: an implant; an adapter element comprising w ring-shaped
adapter body and an annular 5 adapter flange projecting radially from said
adapter body; a first suture connecting said adapter flange to said
implant; a receiver element comprising a ring-shaped receiver body and an
annular 10 15 receiver flange that projects radially from said receiver
body and is adapted to be connected to a human organ; and a second suture
adapted to connect said receiver flange to the human organ; 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
adapter body with said receiver body. In a fifth aspect of the invention
there is provided a method of inserting an 



20 implant into a human organ, the method comprising the following steps:
a) providing an implant; b) connecting said implant to an adapter element;
c) suturing a receiver element to a human organ; and d) connecting said
adapter element, with said implant connected thereto, to 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 human 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 30 receiver flange projecting 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, said adapter
body has a first threading, said receiver body has a second threading, and
said first   2 3 MAR 200k REPLACEMENT SHEET 2b 2 3 MAR 2004 and second
threadings are configured and adapted to be threadingly engaged with each
other to connect said adapter body with said receiver body. A seventh
aspect of the present invention provides a system for inserting an implant
into a human organ, the system comprising: 5 an adapter element comprising
a ring-shaped adapter 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: 10 said adapter element 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. An eight aspect of the present invention provides a system for
inserting an implant into a human organ comprising: 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 provides 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; 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 said receiver body
are adapted to be connected to each other. It is an advantageous further
development of the invention, provided in this context, that the connection
of adapter element 



2 3 MAR 2004 and receiver element is achieved via a fastener, that is
embodied as a bayonet lock and essentially only requires a rotation or
turning. Moreover, this fastener is equipped with self-locking guide
elements in an advantageous embodiment of the invention) Therewith the
invention has the advantage, that the elements -that are to be connected
with one another cannot be loosened or released from one. another in an
automatic or self-acting manner, also in connection with a pulsating
internal pressure, as it exists in connection with the heart. By means of
elastic seal edges, a sufficient seal to the inside and to the outside is
ensured simultaneously. On the other hand, a loosening or releasing of the
connection is :also still: possible after several years of installed use,
as the case may be, with the aid of a specially fitted disassembly tool.
Thereby it is possible to fabricate the adapter element as well as the
receiver element of a sterilizable body-compatible synthetic material.
Finally, the adapter element provided in the apparatus according to the
invention has the advantage that it can, without problems, be coated 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 connection with an
example embodiment illustrated as a general principle in the drawing.
Therein: -3   2 3 MAR 2004  Fig. 1 Fig: 2 Fig. 3 Fig. 4 Fig. 5 shows a top
plan view onto a receiver element, shows the element according to Fig. 1 in
a partially sectioned side illustration, shows an enlarged detail
illustration III of the ar rangement according to Fig. 2, shows a partially
sectioned side illustration of an adapter element, shows an enlarged detail
illustration V of 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
essentially consists of a ring that is provided with a flange-like shoulder
or projection 2 and that has a threading 3 on its outer surface. In the
presently illustrated example embodiment, in which the receiver element 1
serves for the implantation of an artificial heart valve, this ring, with
an outer diameter of 29 mm and a width of about 3 mm, comprises a four-fold
sharp V-thread with a pitch of 8 mm and a web width of 1 mm. In the
presently illustrated example embodiment, the web height amounts to 0.5 mm.
The flange 2 is provided with a set of boxed through holes 4, which
comprise a diameter of 0.4 mm in the presently 



a ~ ~nAR zoa~ illustrated example embodiment, and which serve for the
suturing with the recipient organ, in this case the recipient heart. The
adapter element 5 illustrated in the Figures 4 and 5 is similarly embodied
as a ring with a flange-like shoulder or projection 6, whereby the flange
is again provided with bored holes 7. In its interior, the adapter element
5 is provided with an internal threading 8, of which the dimensions are
adapted or matched to the external threading of the receiver element i.
Both elements l and 5 consist of a sterilizable body-compatible synthetic
or plastic In connection with the insertion of an artificial heart valve,
before the actual operation, this valve is first connected with the adapter
element 5, in this case being sutured together, and together with the
adapter element is coated on the surface with living cells in an apparatus
especially embodied for this purpose. Then, for beginning the
transplantation operation, first `the receiver element 1 is sutured into
the heart, and in the ~ following step the coated combination of heart
valve and adapter element 5 is inserted 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/PtT/WEF:ar
`~J   2 3 MAR 2004 REPLACEMENT SNEET 6 2 3 MAR 2~4 As employed above and
throughout this disclosure (including the claims), the following terms,
unless otherwise indicated, shall be understood to have the following
meanings: "comprises/comprising" when used in this specification is taken
to specify 5 the presence of stated features, integers, steps or components
but does not preclude the presence or addition of one or more other
features, integers, steps, components or groups thereof.   2 3 MAR 2004
R.EF'LACEMENT SHF~ErT 7 2. ~ BAR 200 THE CLAIMS DEFINING THE INVENTION ARE
AS FOLLOWS: 1. .A system for inserting an implant into a human organ,
comprising: an implant; an adapter element comprising a ring-shaped adapter
body and an annular adapter flange projecting radially from said adapter
body; a first suture connecting said adapter flange to said implant; 



a receiver element comprising a ring-shaped receiver body, and an annular
receiver flange that projects radially from said receiver body and is
adapted to be connected to a human organ; and a second suture adapted to
connect said receiver flange to the human organ; wherein said adapter body
has a first threading, 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 releasably connect said adapter body with said
receiver body. 2. The system according to claim 1 further comprising an
integral coating layer of living cells continuously integrally covering a
surface of said implant and an adjoining surface of said adapter element.
3. A method of inserting an implant into a human organ, comprising the
steps of: a) providing an implant; b) connecting said implant to an adapter
element; c) suturing a receiver element to a human organ; and d) connecting
said adapter element, with said implant connected thereto, to said receiver
element by rotating said adapter element relative to said receiver element.
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.
2 3 MAR 2004 REPLACEMENT SHEET' g 2 3 MAR 2004 5. The method according to
claim 3 or 4, further comprising an additional step, performed after said
step b) and betore said step d), of coating a surface of said adapter
element and of said implant connected to said adapter element with a
coating layer of living cells. 6. A system for inserting an implant into a
human 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; 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
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 the implant, and said
receiver flange has second elements adapted to receive a suture to connect
said receiver flange to the human organ.   2 3 MAR 2004 REPLACEMENT SHEET 9
2 3 MAR 2004 12. The system according to claim 11, wherein said first
elements are first throughholes in said adapter flange and said second
elements are second throughholes in said receiver flange.l3. The system
according to any one of 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 to 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 claims 6 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. 18. A
system for inserting an implant into a human organ, comprising: an adapter
element comprising a ring-shaped adapter 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:   2 3 htAR
200A REPLACEMENT SHEET 10 2 3 hIAR 2004 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: 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.   23. A method of inserting an implant into a human
organ substantially as hereinbefore described with reference to the
accompanying drawings.    3 MAR ~4 ABSTRACT Method for Inserting Implants
Into Human Organs In a method for the insertion of implants in human
organs, especially for the installation of biological as well as artificial
heart valves, the implant is first provided with an adapter element, then a
receiver element adapted to the adapter element is sutured together with
the recipient organ, and finally the adapter element is connected with the
receiver 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 adapter element
are coated with living cells before 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 for
suturing together with the recipient organ and the implant.
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