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(57) Abstract

A process is disclosed for producing a bone implant which has at least in
sections a surface structure with open pores. The positive model for the implant is
moulded from a base body made of a modelling material coated at least in sec-
tions with a porous coating having a predetermined pore structure. Also dis-
closed is a bone implant made of metal or plastics with a local distribution of
pore sizes and/or densities at the surface of the implant that corresponds to the
trabecular structure of the osseous environment in which the implant is implant-

ed.

(57) Zusammenfassung

Es wird ein Verfahren zur Herstellung eines Knochenimplantates angege-
ben, welches mindestens abschnittsweise eine offenporige Struktur an der Ober-
fliche besitzt. Das Positivmodell fiir das Implantat wird aus einem Grundkdrper
aus Modellmaterial geformt, der mindestens abschnittsweise mit einem porenhal-
tigen Strukturbelag mit einer vorgegebenen Porenstruktur belegt wird. Es wird
ferner ein Knochenimplantat aus Metall oder Kunststoff angegeben, bei dem die
Porengrofe und/oder Porendichte an der Oberfliiche des Implantates eine 6rtli-
che Verteilung aufweist, weiche der Trabekel-Struktur der Knochenumgebung

entspricht, in die das Implantat implantiert wird.
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A PROCESS FOR THE PRODUCTION OF A BONE IMPLANT
AND A BONE IMPLANT PRODUCED THEREBY

Description

The invention relates to a process for the procduction of a
bone implant made from metal or plastic, in which a
positive moulding is produced, which at least in sections
possesses an open-pore or open-cell structure on the
surface, the positive moulding is embedded into a ceramic
embedding compound f£filling the pores of the open-pore
structure, the moulding material is removed by the use of
heat, the spaces produced in the remaining core, which were
previously occupied by the moulding material are filled by
casting or centrifuging with the metal or plastic, and
subsequently the core material is removed, whereby the
positive cast is moulded from a base member of moulded
material, which at least in sections is covered with a
porous structural covering made from moulding material.

The invention also relates to a bone implant.

Such a process is known for example from German Patent
Specification 31 06 917 or from German Patent Specification
32 24 265, in which an open-pore plastic moulding member,
for example an cpen-pore or open-cell natural or synthetic
sponge, is used as the positive moulding. The open-pore
surface of the positive moulding results in the production
of an implant having an open-pore surface structure,
whereby the open pores of the cells in each case should be
the same size or larger than the spongy trabeculae of a
natural bone, so that the ingrowth of the osaseous tissue
with subsequent bone formation begins immediately after

implantation. However as the pore size occurs
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statistically distributed within predetermined limits in
the plastic member used as the positive cast, and as the
pores are also at random, an implant surface is produced in
which the pores are locally distributed at random. The
ingrowth of spongiosa frabeculae, which in the adjacent
osseous tissue possess a natural order structure, is
impeded by the arbitrary distribution of the pores on the
implant surface.

The object of the invention is therefore to provide a
process for the production of a bone implant possessing an
open-pore surface structure covering comprises a
predetermined pore structure.

A further object of the invention is also to provide a bone
implant having an open-pore surface structure which
facilitates the ingrowth of the adjacent osseous tissue in
comparison wﬁ$;h known.structures.

The object is achieved in accordance with the invention by
an implant which made of metal or plastic, possesses an
open-pore surface structure and which is characterised in
that the pore size and/or pore density on the surface of
the implar ™ has a local distribution which corresponds to
the trabecula structure of the Bone environment in which
the implant is attached.

The advantages of the invention lie particularly in the
fact that implants having an open-pore surface structure
can be produced which, with, reSpect to their local
distribution of the pore size and density, correspond to
the spongiosa trabecula structures present at the implant
site to an extent hitherto not achieved. This adaption of
the pore distribution with respect to size, density and
depth is possible according to the invention on the surface
of an implant and allows the pore and cell sizes to be
adapted to the spongiosa trabecula structure of the
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surrounding oss¢ous tissue so that many spongiosa
trabeculae also encounter a correspondingly large number of
pores arranged according to the natural conditions. As the
distribution of the spongiosa trabeculae in the bone are
ordered with respect to their size, density and with
respect to their local position, a corresponding
arrangement of the surface pores of the implant produced in
accordance with the invention can improve the anchoring
quality.

In  the process according to the invention +the local
distribution of the pore size and/or pore density of the
structural covering applied to the positive moulding is
reproduced on the surface of the bone implant produced.
Therefore a distribution of the pore sizes and/or density
is particularly preferably chosen so that this distribution
roughly corresponds to the structure of the spongy tissue,
which is present in the vicinity in which the implant is to
be placed.

According to a particularly preferred embodiment of the
invention, the structural covering has a regular, uniform
structure consisting of threads and/or webs and spaces
located therebetween, which form the pores. A knitted,
woven or braided fabric, which has a periodic structure,
the periodicity of which can constantly change as a
function of the site, is preferably used as the structural
covering. The alteration in this periodicity of the
structural covering can either be achieved by a local
alteration of the threads or webs forming the structural
covering, or alternatively this alteration can be also
achieved by a l«#slily variable elongation or extension of
a per se uniform structural covering.

In a particularly preferred manner, the pore depth and/or
the thickness of the si:tuctural covering on the base member
alters in a locally predetermined manner. A particularly
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preferred local distribution of the pores of the structural
covering on the base member corresponds to the trabecula
structure of the bone bed, into which the implant is to be
subsequently inserted. 1In this way a fine structure of the
open pores on the implant surface is achieved, which
enables a particularly fast and adapted ingrowth of the
adjacent spongy tissue into the pores, and as a result a
particularly secure fit between the bone and implant.

If, for example, a thigh part of a hip joint prosthesis is
used as the implant, according to the invention the
structural covering or respectively the knitted/woven or
braided fabric can be applied to the positive moulding in
such a manner that the webs or threads, and therefore the
pores, are disposed on the positive moulding in curves,
which correspond to the trajectories of the spongy tissue
present in the upper femur, so that the spongiosa
trabeculae, which are disposed along these trajectories,
can grow into the pores of the implant according to their
natural growth inclination.

In accordance with the invention the pore size and/or pore
depth - in a thigh part to be used - on the positive
moulding is particularly preferably specified so that the
pore size and/or depth decreases towards the distal end of
the prosthesis shaft and in the proximal shaft region
corresponds to the relatively large spongiosa trabeculae
there. Alternatively only a proximal section of the base
member is provided with structural covering, but the
adjacent distal section on the other hand is free from

structural material so as to produce a smooth surface.

A base member made of wax or a heat-volatile plastic is
preferably produced as the positive cast, whereby the base
member can be made from solid material or also from an
open-pore material. Subsequently the knitted, braided or

woven fabric made from plastic material is applied, which
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evaporates with the action of heat and is therefore
suitable as the moulding material and which has the desired
pore distribution. If necessary, the positive moulding may
be immersed in liquified wax or a wax-water emulsion or be
sprayed with wax or a wax-water emulsion before being
embedded in the embedding ceramic in order to bring the
webs of the knitted or braided fabric located between the
pores to a desired thickness.

When embedding the positive moulding in the ceramic
embedding compound, the pores are filled with embedding
compound and then the core is compacted by the action of
heat, as a result of which the moulding material

evaporates. With the subsequent pouring in of metal the
negatively imitated pores - now in the core material -
remain free from metal. If the core material is

subsequently removed, for example by acid solutions, such
as for example hydrofluoric acid, an implant made of metal
is produced, which on its surface possesses the pore
structure originally produced on the positive cast.

According to a particularly preferred embodiment of the
invention, the knitted, woven or braided fabric contains
longitudinal webs, which intersect the longitudinal webs at
predetermined angles, because with such a web structure the
trabecula structure of the natural flat tissue can be
imitated particularly well.

If a femur prosthesis is to be produced, then the positive
moulding has a corresponding oblong shaft. In accordance
with the invention the knitted, woven or braided fabric
made of moulding material is applied to the base member of
the positive moulding in such a manner that the
longitudinal and transverse webs extend in preferred
directions on the base member. The longitudinal webs
posses a distinctive directional component in the
longitudinal direction of the shaft, and the transverse
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webs have a corresponding directional component in the
circumferential direction.

The longitudinal webs and the transverse webs are
preferably formed by an accumulation and/or a thickening of
threads extending in the web direction.

The knitted, woven or braided fabric can be placed as a mat

on the base member of the positive moulding and be attached

‘there. Alternatively the knitted, woven or braided fabric

can be constructed as a hose, which is pulled on the base
member. If thoe knitted, woven or braided fabric is made
from elastic moulding material, then when the hose is
pulled on to the base member an automatic expansion and
adjustment of the shape of the tissue structure occurs,
which, with the greater expansion of the tissue, for
example at the proximal section of the shaft of a femur
prosthesis, results in an enlargement of the pores or
cells.

The longitudinal threads and transverse threads of the
knitted, woven or braided fabric are particularly
preferably constructed in one layer. However alternatively
multi-layer knitted or woven fabrics are pos=ible, which
result in a complexity of the pore formation and in an
enlargement of the pore depth. The longitudinal threads
and/or transverse threads may be wave-shaped within their
layer and be connected to one another by means of loops or
by gluing or bonding.

In accordance with the invention the open-pore structure is
achieved in that on the surface of the implant is tip-
stretched a uniform hollow lattice structure, which
consists of wire-shaped lattice webs or filaments and
between and beneath the lattice webs produces spaces which
form pores which are open to the outside. In order to

structure the pores, i.e. the spaces between and beneath
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the lattice webs, in the desired manner corresponding to
the trabecula structure of the bone environment, the
lattice webs along the trajectories of the spongy tissue
must correspond to the natural bone adjacent implant site.
Woven, knitted or braided structures, the filaments of
which are formed ais wire-shaped lattice webs, are suitable

as the hollow lattice structure.

The hollow lattice structure on the surface of the implant
is particularly preferably integrally tip-stretched from
implant material. Alternatively the hollow lattice
structure may however be produced as a separate covering
from the implant material, which is welded onto a base

member of the implant or connected in another suitable way.

The hollow lattice structure on the surface of the implant
can be disposed in locally variable lattice depths from
single-layer or multi-layer lattice webs.

In order to produce a porous structure in which an adequate
positive locking is achieved between the implant and the
ingrowing spongiosa material, at least some of the wire-
shaped lattice webs preferably extend in waves on the
implant core and are only connected by predetermined
longitudinal sections with the implant core, while the
transverse webs extend over the intermediate sections at a
distance from the solid implant core. The lattice webs are
then surrounded on all sides by the spongy tissue growing
back in intermediate sections spaced from the implant core.

Advantageous refinements of the invention are characterised
by the features of the subordinate claims.

Exemplified embodiments of the invention are explained in

further detail below by means of the drawings.

Fig. 1 shows a thigh part of a hip joint endoprosthesis
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produced by the process in accordance with the
invention;

shows a positive moulding for a thigh part of a
hip joint enduprosthesis;

shows a cross section along line A-A of Fig. 2;

shows a cross section along line B-B of Fig. 2;

shows a detailed view X from Fig. 3;

shows a detailed view Y from Fig. 4;

shows a further positive moulding of a thigh part

of a hip joint endoprosthesis;

shows a cross section along line A-A from Fig. 7
shows a detail from Fig. 8;

shows a plan view of the structure of a knitted
fabric, which is suitable for covering a base

member;

shows a cross section along line A-A through Fig.
10;

shows a plan view of a further knitted structure;

shows a further plan view of a woven or braided
structure;

shows a section through the upper region of a
femur bone;

shows a section as in Fig. 14 but with a hip
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joint prosthesis according to the invention;

Fig. 16 shows a lateral elevation of the proximal region
of a hip shaft prosthesis according to the
invention;

Fig. 17 shows a section along line A-A of Fig. 16; and

Fig. 18 shows a plan view of the structure shown in Fig.
17.

Fig. 1 shows, as a special case of a bone implant, the
thigh part of a hip joint endoprosthesis. A shaft 4 has a
distal section 6, which comprises a closed or smooth
surface, and a proximal section 8, which supports an open-
pore structure on the surface. The proximal section 8 ends
at the collar 2, which is adjacent to a conical neck
section 3, onto which a prosthetic articulated spherical
part can be placed.

The proximal section 8 of the implant is provided with an
open-~pore or open-cell surface structure, To produce the
open-pore or open-cell surface structure, a uniform hollow
lattice structure made from implant material is integrally
tip-stretched on the solid shaft core. The hollow lattice
structure 10 consists of wire-shaped lattice webs 11, which
are orientated in predetermined directions on the implant
core. Between and beneath the lattice webs 11 lie spaces
lla, which form the pores cpen to the outside. As can be
seen from Fig. 1, the pore size or pore density of the
surface structure 10 in the proximal section is locally
structured so that the pores have a distribution which
corresponds to the trabecula structure of the spongiosa
tissue of the femur, in which the implant is anchored, cf.
Figures 14 to 17.

Fig. 2 to 6 show a positive moulding for a thigh part of a
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hip joint endoprosthesis in lateral elevation and in
different detailed elevations. Th2 positive moulding 12
possesses a shaft 16 having a distal free end 17. At the
proximal end the shaft 16 is surrounded by a collar having
a conical neck projection 14. Alternatively the neck may

be provided in one piece with a spherical prosthesis head.

The positive moulding 12 is composed of a single-piece base
member 15 made from wax or a heat-volatile plastic
comprising a shaft core having a tip-stretched neck
projection 14. The shaft core - in the e..bodiment shown -
is covered with a porous structural covering, £for example
a knitted, woven or braided material 18 made from heat-
volatile moulding material, for example an elastic plastic
material and on the shaft core produces a predetermined
porous structure. The knitted, woven or braided fabric 18
is, for example, prefabricated as a homogenous expandable
hose having a constant structure over the entire length and
is then applied to the shaft core. As the hose made from
moulding material at the widening of the shaft core which
increases to the neck projection 14 stretches in a
corresponding manner, in the upper region of the shaft
larger spaces are produced between the threads or webs 24,
26 and as a result a porous structure is produced which has
been stretched more and has larger pores than at the distal
shaft end 17.

The structural covering 18 applied to the shaft core as
shown in Fig. 2 is constructed in several layers, it
consists of a three-layer woven or braided fabric having
longitudinal threads 24 of the different layers, cf. Fig.
3 to 6. The circles represented in Fig. 2 and 3 mark a
basic period or a basic cell having a predetermined thread
structure, to which the next basic pe:riod or basic cell is
attached on all sides, in which the thread structure of the
basic cell is identically repeated. As can be seen in Fig.
2 to 4, the basic period is at its largest in the proximal
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region of the shaft 16 and gradually and constantly
decreases towards the distzl shaft end 17. 1In Fig. 5 and
6, which are detailed representations X and Y respectively
of Fig. 3 and 4, is represented a cross-section through a

basic cell 19 of the structural covering 18.

Figy. 7 to 9 show a further positive moulding for a thigh
part of a hip joint endoprosthesis in a further embodiment.
The base member 15 made from moulding material itself
consists of a shaft core 15 with neck projection 14 tip-
stretched at the proximal end. To produce the desired
porous structure, the shaft core is covered with a knitted,
woven or braided fabric 18 made from moulding material, for
example heat-volatile plastic. The structure of the
coating 18 is selected so that longitudinal webs 20 and
transverse webs 22 crossing the longitudinal webs 20 and
transverse webs 22 intersect almost at right angles, the
longitudinal webs 20 extend in the shaft direcc.ion, and the
transverse webs 22 extend in the circumferential direction
of the shaft 16. As can be seen in particular from Fig 8
and 9, the longitudinal webs are produced from individual,
spaced, undulating longitudinal threads, and the transverse
webs 22 are formed from correspondingly spaced transverse
threads 26, which connect the longitudinal threads 24 to

one another in a wave shape.

Fig. 10 and 11 show a plan view of a knitted fabric 18,
which 1is also suitable for covering a base member 15.
Transverse threads 32 are shown, which are meshed and

cross-linked to one another.

In Fig. 12 is represented a further knitted structure 18,
in which spaced longitudinal threads 24 are conrnected to
undulating transverse threads 26. To improve the strength
of the woven, braided oxr knitted fabric are also provided
mesh threads 44 extending in the longitudinal Adirection.



10

20

25

30

35

-12 - Zs-0050

Fig. 13 shows an enlarged plan view of a knitted, braided
or woven fabric 18, in which longitudinal webs 20 and
transverse webs 22 intersect at right angles to one
another, whereby the webs 20, 22 are formed by an
accumulation of tlireads 24, 26. Longitudinal threads and
transverse threads can be bonded to one another at the
intersection points or can be connected in another suitable
manner, for example by cross-linking.

Fig. 14 and 15 represent a cross section through the upper
region of a femur bone without or with an inserted hip
sha'.t prosthesis. The trabecula structure of the spongy
tissue 1is clearly visible. The trajectories 46 of the
spongy tissue start at the cortical substance 44 of the
bone and extend upwaids curved substantially in a circle
either into the neck region 42 or the region of the greater
trochanter 42. An implanted hip shaft endoprosthesis 1 is
diagrammatically shown, which beneath its collar 2 in its
proximal shaft section comprises an open-pore surface
structure in the form of a hollow lattice structure 100.
The hollow lattice structure 100 is formed by wire-shaped
lattice webs, which between and beneath them produce spaces
which form the pores of the structure which are open to the
outside. As can be clearly seen in Fig. 14 and 15, the
wire-shaped lattice webs of the prosthesis 1 extend along
the trajectories 46 of the spongy tissue of the adjzcent
natural implant site.

Fig. 16 shows an enlarged lateral elevation of the hip
shaft prosthesis 1 diagrammatically represented in Fig. 15,
whereby the lower part of the prosthesis is broken away to
enlarge the representation. The hip shaft prosthesis 1
diagrammatically represented in Fig. 15, whereby the lower
part of the prosthesis is broken away to enlarge the
representation. The hip shaft prosthesis 1 contains a
shaft 4, at the proximal section 8 of which a collar 2
laterally protruding over the shaft with a conical neck
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section 3 is tip-stretched. The proximal section 8 of the
shaft 4 passes - towards its free end - into a distal
section 6, which is partially broken away. The proximal
shaft section 8 possesses an open-pore surface structure,
which is integrally tip-stretched at the shaft core as a
hollow lattice structure 100 and consists of several
intersecting, wire-shaped lattice webs 102 to 112, the
height of the hollow lattice structure 100 continuously
decreased towards the distal section 6, so that the distal
section 6 - in the exemplified embodiment represented -
possesses a smooth, structure-free surface.

Fig. 17 represents a section along line A-A of Fig. 16 on
an enlarged scale, and Fig. 18 is a plan view of the
structure of Fig. 17.

The hollow lattice structure 100 is integrally tip-
stretched on the implant core 130 made from metal or
plastic. In the intersection plane extend two wire-shaped
lattice webs 101, 102 as mirror images of one another and
form loops 118 and burls 120, whereby the lattice web 102
close to the implant core is connected to the implant core
130 at the 1loops, and the lattice webs 101, 102 are
connected to one another at the burls 120. In the
embodiment represents a further rectilinear lattice web 104

extends through the burls in the intersection plane.

Further lattice webs 101, 102 and 104, which have the same
path as the lattice webs 101, 102 and 104, which are
represented cut-off, and also the same, relatively thick
cross section, extend - in the direction of the
trajectories of the adjacent osseous tissue - at a
predetermined distance, roughly parallel to the lattice
webs 101, 102 and 104, which are represented but-off.
Between the groups of lattice webs 101, 102 and 104 extend,
roughly parallel to these lattice webs 101, 102 and 104,

but with a smaller cross section, further groups of lattice
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webs 106, 108, the burls of which lie in the plane fixed
by the burls 120, which however have a smaller amplitude
than lattice webs 101 and 102 and therefore do not touch
the implant core 130 in the loop sections. The loops and
burls of the lattice webs 106, 108 are offset with respect
to the loops and burls 118, 120 of the lattice webs 101 and
102 by half a wavelength.

At right angles to the lattice webs 101 to 108 extend - in
the burls 118 of the lattice webs 101 and 102 - further
lattice webs 110 formed in waves, the amplitude of which is
the same as the entire loop amplitude c¢f the lattice webs
101 and 102. Over the loops of the lattice webs 106 and
108 also extend wave-shaped lattice webs 112 having a
smaller cross section, the amplitude of which is roughly
the loop amplitude of the lattice webs 101 and 102.
Lattice webs 112 are integrally connected in predetermined
sections to the implant core 130.

The lattice webs 101 to 108 extend over tha implant core,
as shown in Fig, 14 and 15, along the trajectories of the
adjacent spongy tissue, i.e. from the ventral side curved
roughly in circle upwards to the collar 2 or to the lateral
boundary line of the shaft. The lattice webs 110, 112 also
extend along the trajectories of the adjacent spongy
tissue, beginning at the lateral boundary contours of the
prosthesis curved roughly as a circle upwards to the collar

2 and to the ventral contours respectively.

Apart from the hollow lattice structure 100 shown, in
accordance with the invention any modifications and
variations in the hollow lattice structures are possible

and are within the scope of the present disclosure.
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The claims defining the invention are as follows:
1 A process for the production of a bone implant made from metal or plastic, in
which a positive moulding is produced, which at least in sections possesses ar open-
pore or open-cell structure on the surface, including the steps of:
(i) producing the positive moulding from a base member of moulding
material, which at least in sections is covered with a porous structural covering,
including a predetermined porous structure made from moulding material,
(ii) embedding the positive moulding into a ceramic embedding compound to
fill the pores of the open-pore structure,
(i)  removing the moulding material by the application of heat to form a core,
(iv)  filiing the spaces produced in the core, which were previously occupied
by the moulding material, by casting or centrifuging with the metal or plastic,
and
Yo LEmeVInG e core raeria o g, frplant \dniy et e
2. A process according to Claim 1, wherain the structural covering includes a
regular structure consisting of threads and/or webs and spaces therebetween, which
form the pores.
3. A process according to Claim 2, wherein the structural covering is a knitted,
woven or braided fabric.
4, A process according to Claim 3, wherein the knitted, woven or braided fabric
contains longitudinal threads and/or transverse threads in one or more layers.
5. A process according to any one of the preceding Claims, wherein the pore size
of the structural covering constantly changes as a function of the location.
6. A process according to any one of the preceding Claims, wherein the pore
depth of the structural covering on the base member possesses a predetermined local
distribution.
7. A process according to any one of the preceding Claims, wherein the thickness
of the structural covering placed on the base member comprises a predetermined local
distribution.
8. A process according to any one of the preceding Claims, wherein the local
distribution of the pores of the structural covering on the base member corresponds to

the trabecula structure of the bone environment into which the implant is inserted.
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9. A process according to Claim 8, whereby the implant is a thigh part of a hip joint
endoprosthesis, wherein the pores of the structural covering on the base member of
the positive mouldng are disposed in the proximal section of the prosthesis stem along
predetermined curves corresponding to the trajectories of the spongy tissue of the
natural implant site in the femur.

10. A process according to Claim 2, wherein the threads and/or webs of the
structural covering on the base member are disposed along predetermined curves
corresponding to the trajectories of the spongy tissue of the natural implant site.

11. A process according to any one of the preceding Claims, wher:2in the pore : ‘ze
of the structural covering decreases towards the distal end of the prosthesis stem.

12. A process according to any one of Claims 6, 7 or 8, wherein the structural
covering is applied only to the proximal section of the base member, but the distal
section of the base member connected thereto on the contrary has a smooth surface.
13. A process according to any one of the preceding claims, wherein wax or heat-
volatile plastic is used as the moulding material.

14. A process according to any one of the preceding Claims, wherein the structural
covering includes longitudinal webs and transverse webs crossing said longitudinal
webs.

15. A process according to Claim 14, wherein the longitudinal webs and the
transverse webs intersect by predeterniined angles which correspond to the cutting
angles of the trajectories of the spongy tissue of the natural implant site.

16. A process according to any one of the preceding Claims, wherein the
longitudinal webs and/cr the transverse webs of the structurai covering extend in
preferred directions ©n the base member.

17. A process according to any one of Claims 14 to 16, wherein the longitudinal
webs and the transverse webs are formed by an accumulation and/or a thickening of
threads extending in the web direction.

18. A process according to any one of Claims 1 to 15, wherein the structural
covering is constructed as a hose, which is pulled onto the base member of the
positive moulding.

19. A process according to Claim 18, wherein the hose has a constant diameter

over its length.
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20. A process according to any one of the preceding Claims, wherein the structural
covering is made from an elastic moulding material and is applied to the base member
with locally varying expansion.

21. A bone implant made from metal or plastic, including a solid implant core and
having an open-pore surface structure, wherein the pore size and/or pore density on
the surface has a local distribution corresponding to the trabecula structure of the bone
environment in which the implant is to be anchored.

22. A bone implant according to claim 21, wherein at least in sections of the surface
there is provided a uniform hollow lattice structure formed by wire-shaped lattice webs,
which beneath them produce spaces which form the pores of the structure which are
open to the outside.

23. A bone implant according to Claim 22, wherein the lattice webs extend on the
surface of the implant along predetermined curves, which correspond to the
trajectories of the spongy tissue of the natural implant site.

24. A bone implant according to Claim 22 or 23, wherein the hollow lattice structure
has the form of a knitted or woven or braided fabric.

25. A bone implant according to any one of Claims 22 to 24, wherein the depth of
the hollow lattice structure has a predetermined local distribution.

26. A bone implant aécording to any one of Claims 22 to 25, wherein the hollow
lattice structure is integrally tip-stretched from the material of the implant on the
surface.

27. A bone implant according to any one of Claims 22 to 26, wherein the wire-
shaped lattice webs are disposed in a single layer or multiple layers or multiple layers
on the surface and are connected to one another at intersection points.

28. A bone implant according to any one of claims 22 to 27, wherein at least some
of the wire-shaped lattice webs are connected via predetermined iongitudinal sections
with the solid implant core and extend at spaced intervals in intermediate sections from
the solid implant core.

29. A process according to claim 1 substantially as hereinbefore described with
reference to any one of the drawings.
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30. A bone implant according to claim 21 substantially as hereinbefore descibed
with reference to any one of the drawings.

DATED: 14th July 1994

PHILLIPS ORMONDE & FITZPATRICK
Attorneys for:
BRISTOL-MYERS SGUIBB COMPANY
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Abstract

A PROCESS FOR THE PRODUCTION OF A BONE IMPLANT
AND A BONE IMPLANT PRODUCED THEREBY

A process is given for the production of a bone implant
which possesses an open-pore structure on the surface at
least in sections. The positive moulding for the implant
is moulded from a base member made of moulding material,
which at least in sections is covered with a porous
structural covering having a predetermined pore structure.
Furthermore a bone implant made from metal or plastic is
disclosed, in which the pore size and/or pore density on
the surface of the implant comprises a local distribution
corresponding to the trahecula structure of the bone
environment into which the implant is implanted.
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