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Implant and joint implant 

TECHNICAL FIELD 

5 The present invention relates to an implant with a shank which is insertible into a 

bone cavity, which shank is made of a bioincompatible plastic and defines at 

least one bone contact face.  

Further, the present invention relates to a joint implant with a first joint 

0 component and at least one second joint component cooperating with the first 

joint component.  

BACKGROUND 

5 Joint implants of the kind stated at the outset are used, e.g., in the form of knee 

joint endoprostheses in order to replace degenerate or deformed knee joints of 

humans. Such a knee joint endoprosthesis comprises at least two joint 

components, namely a tibial component and a femoral component which 

cooperate with each other for forming an artificial knee joint. The two joint 

0 components are hereby in particular configured in the form of an implant of the 

kind described at the outset.  

For example, known from US 4,209,861 is a knee joint endoprosthesis with a 

tibial component which is made entirely of a plastic, for example a high density 

.5 polymer like UHMWPE.  

In the last decades, it has proven that implants made of plastic, in particular 

implants made of UHMWPE, should not come into direct contact with bone.  

UHMWPE is a hydrophobic material and thus offers very unfavorable conditions 

30 for bone tissue to grow into the surface of the implant. Micromovements thus 

persistently occur at the boundary face between bone tissue and the surface of 

the implant, which may lead to a connective tissue deformation and to a 

degradation of the plastic on the implant. In order to avoid this problem, tibial 
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components of knee joint endoprostheses which are made entirely of a plastic 

are fixed with bone cement. A cement mantle or a cement layer, respectively, 

hereby forms between the bone contact face of the implant and the bone tissue.  

The bone cement thus serves, on the one hand, for fixing the implant in and on 

5 the bone, respectively, and simultaneous also as a separating layer between the 

plastic and the bone tissue.  

A problem in the cementing of shanks of tibial components which are made 

entirely of plastic is that it could result in stress peaks at the end of the shank.  

o These do not occur in an implantation of the tibial component which in the shank 

region is not cemented in. In the worst case, the described stress peaks may 

lead to a break of the tibia, i.e., of the bone surrounding the shank.  

SUMMARY 

5 

The present invention provides an improved implant or a joint implant of the kind 

stated at the outset such that a bone cement fixing may be at least partially 

dispensed with.  

o This is realized with the invention in an implant of the kind stated at the outset in 

that the bone contact face is provided or coated with a first biocompatible bone 

contact layer or bears a biocompatible bone contact layer.  

In a first aspect, disclosed herein is an implant with a shank which is insertible 

into a bone cavity. The shank can be made of a plastic, in particular of a 

.5 bioincompatible plastic. The shank can define at least one bone contact face. The 

bone contact face can be provided or coated with a first biocompatible bone 

contact layer or bears a first biocompatible bone contact layer, wherein the 

shank of the implant is intended to be anchored in the bone cavity without bone 

cement. The first biocompatible bone contact layer can be formed entirely closed.  

30 The base body has a base body bone contact face for abutting against a prepared 

bone face. The base body bone contact face can be provided with a second 

biocompatible bone contact layer or bears a second biocompatible bone contact 

layer. The second bone contact layer has a thickness in a range of about 1 pm to 
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about 1000 pm. The second bone contact layer has a roughness in a range of 

about 0.5 pm to about 10 pm. The implant is configured in the form of a first 

joint component of an artificial joint implant and has at least one joint face. The 

at least one joint face is configured for cooperating with a corresponding at least 

5 one joint face of an at least one second joint component. The first joint 

component is configured in the form of a tibial component of a knee joint 

endoprosthesis. The implant is formed monolithically. The first biocompatible 

bone contact layer is made of a biocompatible plastic. The second biocompatible 

bone contact layer is made of a biocompatible plastic.  

o The proposed further development of a known implant enables in particular fixing 

the latter on or in a bone without the use of bone cement. In particular, the 

shank, the at least one bone contact face of which is provided or coated with the 

first biocompatible bone contact layer or bears the same, is brought into contact 

directly with bone or bone tissue, without the undesired consequences described 

5 above occurring. One may thus in particular dispense with the cementing of the 

shank, such that also the stress peaks described above do not occur, and the risk 

of a break of the tibia is significantly reduced. Of course, the implant may also 

have faces which may come into contact with bone. They may, if they are not 

provided with a biocompatible bone contact layer, be separated from the bone 

0 tissue, e.g., by a bone cement layer. In particular, a tibial plate may thus be 

fixed by means of bone cement on an appropriately prepared bone face of the 

tibia, facing in the direction of the femur.  

The shank of the implant is favorably intended to be anchored in the bone cavity 

.5 without bone cement. "Is intended" and "the intended purpose", respectively, 

means in this case that the shank is made of a material or is coated with a 

material which enables a direct contact with bone tissue, without the undesired 

side effects described above occurring, as they are known from plastic implants 

in which plastic is in direct contact with bone tissue. A shank formed in such a 

30 way may thus be anchored in the bone cavity without bone cement as a result of 

the biocompatible bone contact layer, namely without the risk that a connective 

tissue deformation or partial damage to the shank made of plastic may occur.  
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It is advantageous if the implant comprises a base body and if the shank extends 

away from a lower side of the base body. The base body may be configured, 

e.g., in the form of a tibial plate with sliding faces for abutting against 

corresponding sliding faces of a femoral component. The shank extending away 

5 from the base body serves for an optimized anchoring of the implant on the 

bone.  

In order to further improve a fixing of the implant on the bone, provision may in 

particular be made for the base body to have a base body bone contact face for 

0 abutting against a prepared bone face. Thus, in other words, not only the shank 

may come into contact with bone tissue, but also the base body or another part 

of the implant. If the base body bone contact face is not provided with a 

biocompatible bone contact layer, then the implant may be fixed on the bone by 

means of bone cement to avoid the disadvantages of a contact of plastics with 

5 bone tissue.  

It may further be advantageous if the base body bone contact face is provided 

with a second biocompatible bone contact layer or bears a second biocompatible 

bone contact layer. This further development allows, in particular, anchoring the 

0 implant on the bone entirely without bone cement. The undesired disadvantages 

described above of a contact of plastics and bone tissue may thus be avoided in 

a simple manner.  

Further, it is favorable if the base body is intended to be anchored on the bone 

.5 without bone cement. "Is intended" and "the intended purpose", respectively, 

means here, too, that the base body is made of a material or is coated with a 

material which enables a direct contact with bone tissue, without the undesired 

side effects described above occurring, as they are known from plastic implants 

in which plastic is in direct contact with bone tissue.  

30 

The implant may be formed particularly simply if the first bone contact layer and 

the second bone contact layer are of identical configuration. In particular, they 
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may be applied in one manufacturing step, for example if the implant is formed 

as one piece, in particular monolithically.  

It is advantageous if the first and/or the second bone contact layer have a 

5 thickness in a range of about 1 pm to about 1000 pm. In particular, they may 

have a thickness in a range of about 5 pm to about 700 pm. Forming a bone 

contact layer with a thickness in the specified range has the advantage that the 

implant, despite its advantageous property, namely being able to be implanted 

without bone cement, may be formed particularly easily and/or lightweight. The 

o first and/or the second bone contact layer may be at least so thick that a direct 

bone contact between the plastic from which the implant is made and the bone 

tissue may be reliably avoided.  

In order to improve the ingrowth of bone tissue and, respectively, the growth of 

5 bone tissue onto the implant, it is favorable if the first and/or the second bone 

contact layer are formed rough. They may have a roughness in a range of about 

0.5 pm to about 10 pm.  

In order to be able to form the first and/or the second bone contact layer with a 

o desired roughness, and simultaneously with simple production of the implant, it 

is advantageous if the bone contact face and/or the base body bone contact face 

have a roughness in a range of about 0.5 pm to about 10 pm. The respective 

surfaces of the implant, the intended purpose of which is to come into contact 

with bone tissue, may then be coated in a simple manner with a thin bone 

.5 contact layer, wherein the roughness of the bone contact face and/or the base 

body bone contact face may be maintained or substantially maintained. This may 

take place, e.g., by applying the bone contact layers by means of cold gas 

spraying and/or by physical and/or by chemical vapor deposition.  

30 It is favorable if the first and/or the second bone contact layer are made of at 

least one metal and/or of a biocompatible plastic and/or of a ceramic and/or of at 

least one bone mineral substance. Depending on the plastic of which the implant 
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is made, the suitable material may be made in order to form the first and/or 

second bone contact layer.  

The at least one metal may be titanium or contains titanium. It may thus in 

5 particular also be an alloy which contains titanium and other biocompatible 

metals.  

The biocompatible plastic advantageously is or contains polyetheretherketone 

(PEEK). PEEK is optimally suited in order to form light but nevertheless 

0 biocompatible implants, in particular to also coat non-biocompatible plastics.  

It may further be favorable if the bone mineral substance is hydroxyapatite.  

Hydroxyapatite occurs in living beings and arises in particular in the human body 

through biomineralization. It is contained in bone at a proportion of about 40%.  

5 A particularly bone-compatible contact between the bone and the implant may 

thus be formed.  

A coating of the implant made of the plastic may be achieved in a simple manner 

if the first and/or the second bone contact layer are formed by cold gas spraying 

0 and/or by physical and/or by chemical vapor deposition. In particular, thin bone 

contact layers may thus be formed, for example in the thickness ranges specified 

above.  

The first and/or the second bone contact layer may be formed entirely closed. In 

.5 this way, it may in particular be ensured that bone tissue does not come into 

contact with the plastic of which the implant is made.  

It may further be favorable if the implant, except for the first and/or the second 

bone contact layer, is made entirely of the bioincompatible plastic. This enables 

30 in particular producing the implant and an implant base body defining the same, 

respectively, of a plastic which has the desired mechanical properties which are 

required for forming the implant. In particular, it does not have to be considered 

whether said plastic is biocompatible or not, as a direct contact between the 

18518328_1 (GHMatters) P110574.AU



7 

bioincompatible plastic and bone tissue of the patient may be avoided as a result 

of the first and/or the second bone contact layer.  

In particular, for forming sliding faces in joint implants, it is advantageous if the 

5 non-biocompatible plastic is polyethylene or ultra high molecular weight 

polyethylene (UHMWPE). In particular, sliding faces may thus be integrally or 

monolithically formed with the implant. The number of required parts for an 

endoprosthesis may thus be minimized in a simple manner.  

o The implant is favorably formed as one piece. In particular it may be formed 

monolithically. An implant is to be understood here in particular as an implant 

base body which has the first and/or the second bone contact layer.  

It is favorable if the implant is configured in the form of a first joint component of 

5 an artificial joint or joint implant and has at least one joint face. With a second, 

correspondingly formed joint component, an artificial joint may thus be formed in 

a simple manner. In particular, the at least one joint face, it could also be two, 

three, or more, is integrally or monolithically formed with the implant and the 

implant base body, respectively.  

0 

The at least one joint face may be formed by the bioincompatible plastic. The 

plastic may in particular be selected such that its properties are useable in an 

advantageous manner for forming a joint face which is as low-friction and low

wear as possible. In particular, UHMWPE may be used here.  

.5 

For forming a knee joint endoprosthesis, it is in particular advantageous if the 

first joint component is configured in the form of a tibial component. It may 

alternatively also be configured in the form of a femoral component. Other joints, 

too, may thus be produced artificially, for example artificial shoulder joints, 

30 artificial ankle joints, or artificial hip joints.  

According to a second aspect, disclosed herein is a joint implant with a first joint 

component and at least one second joint component cooperating with the first 
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joint component.  

The first and/or the at least one second joint component are configured in the 

form of one of the advantageous implants described above. The joint implant 

overall then at least partially also has the advantages described above in 

5 conjunction with preferred embodiments of implants.  

It is favorable if the joint implant is configured in the form of a knee joint 

endoprosthesis, if the first joint component is configured in the form of a tibial 

component, and if the second joint component is configured in the form of a 

o femoral component. A knee joint endoprosthesis may thus be formed in a simple 

manner, which comprises at least one, in particular two joint components which 

are configured in the form of advantageous implants described above. Knee joint 

endoprostheses of that kind are long-lastingly stable and optimally 

biocompatible. Further, they may have a minimal weight, which improves the 

5 patient's becoming accustomed to the artificial joint.  

BRIEF DESCRIPTION OF DRAWINGS 

The subsequent description of preferred embodiments of the invention serves in 

0 conjunction with the drawings for further explanation. In the drawings: 

Figure 1: shows a side view of a joint implant in the form of a knee joint 

endoprosthesis; 

.5 Figure 2: shows a perspective view of the tibial component of the knee joint 

endoprosthesis depicted in Figure 1; 

Figure 3: shows a further perspective view of the tibial component from 

Figure 2; and 

30 

Figure 4: shows a further embodiment of a tibial component of a knee joint 

endoprosthesis.  
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Schematically depicted for example in Figure 1 is a joint implant, designated with 

the reference numeral 10, in the form of a knee joint endoprosthesis 12.  

DETAILED DESCRIPTION 

5 

The joint implant 10 comprises a first joint component 14 in the form of a tibial 

component 16 as well as a second joint component 18 in the form of a femoral 

component 20.  

o The first joint component 14 has two joint faces 22 which are formed 

corresponding to two joint faces 24 of the second joint component 18. The joint 

faces 22 and 24 are intended to abut against each other and may optionally slide 

on each other and/or roll on each other for forming an artificial joint.  

5 The two joint components 14 and 18 are subsequently also referred to in short 

as implant 26.  

Providing joint faces 22 and 24, respectively, on the implant 26 is not 

mandatory, at most if two cooperating implants 26 are provided for forming a 

o joint implant 10. It is thus also conceivable to implant one individual implant 26 

as a partial replacement of a bone in the body of a human or an animal.  

In connection with Figures 1 to 3, the structure of the implant 26 in the form of 

the tibial component 16 is discussed in more detail.  

.5 

The implant 26 comprises a shank 30 which is insertible into a bone cavity 28 

and is made of a plastic. Further, the implant 26 comprises a base body 32, from 

the lower side 34 of which the shank 30 extends away.  

30 The joint faces 22 are formed on an upper side 36 of the base body 32.  
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An outer surface 38 of the shank 30 defines a bone contact face 40. The latter is 

provided or coated with a first biocompatible bone contact layer 42 or bears such 

a bone contact layer 42.  

5 The base body 32 further has a base body bone contact face 44 for abutting 

against a prepared bone face 46. For example, the bone face 46 as schematically 

depicted in Figure 1 may be concerning a planar surface thereof, formed after a 

partial resection of a tibia 48.  

o The base body bone contact face 44 forms the remaining region of the lower side 

34 which surrounds the shank 30.  

The implant 26 is overall formed as one piece, and it comprises namely an 

implant base body 50 of a plastic, formed monolithically, for example by injection 

5 molding.  

The plastic may in particular be concerning a bioincompatible plastic which, in 

the case of a bone contact, results in the undesired consequences described at 

the outset. The non-biocompatible plastic may in particular be concerning 

0 polyethylene or ultra high molecular weight polyethylene (UHMWPE).  

The monolithic implant base body 50 is, as described, provided with the 

biocompatible bone contact layer 42 only in the region of the shank 30. Said 

layer has a thickness in a range of about 1 pm to about 1000 pm. In particular, it 

.5 may have a thickness in a range of about 5 pm to about 700 pm.  

Further, the first bone contact layer 42 has a roughness. It may be in a range of 

about 0.5 pm to about 10 pm.  

30 The bone contact face 40, i.e., a part of the outer surface of the implant base 

body 50, may also be rough and have a roughness in a range of about 0.5 pm to 

about 10 pm.  
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The first bone contact layer 42 may be made, e.g., of a metal, in particular of 

titanium or an alloy containing titanium or of a biocompatible plastic like, e.g., 

polyetheretherketone. Alternatively, the bone contact layer 42 may also be made 

of a ceramic or of a bone mineral substance. The bone mineral substance may in 

5 particular be hydroxyapatite.  

The first bone contact layer 42 may in particular be formed by cold gas spraying 

and/or by physical and/or by chemical vapor deposition.  

o For avoiding a contact between the implant base body 50 and the bone contact 

face 40 thereof with bone tissue, the first bone contact layer 42 is formed 

entirely closed.  

The base body bone contact face 44 is uncoated. For avoiding a contact with 

5 bone tissue, bone cement may be used here for fixing the implant 26. The bone 

cement then forms a separating layer between the base body bone contact face 

44 and the bone tissue and also serves for fixing the implant 26 on the bone.  

The monolithic configuration of the implant base body 50 has the advantage that 

0 the joint face 22 may be made of the in particular bioincompatible plastic out of 

which the implant base body 50 is made.  

The embodiment of the implant 26 depicted for example in Figures 1 to 3 is 

configured in such a way that the shank 30 is intended to be anchored in the 

.5 bone cavity 28 without bone cement. This is made possible by the bone contact 

layer 42 not affecting bone tissue.  

A further embodiment of an implant 26 in the form of a first joint component 14, 

which is configured as tibial component 16, is schematically depicted in Figure 4.  

30 This embodiment differs from the embodiment of the implant 26 depicted in 

Figures 1 to 3 merely in that the base body bone contact face 44 is also coated, 

namely with a second bone contact layer 52.  
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The second bone contact layer 52 may in particular be of identical configuration 

as the first bone contact layer 42. To avoid repetition, reference is made to the 

properties of the first bone contact layer 42 specified above, like roughness and 

manner of production.  

5 

The second bone contact layer 52 may also be made of the materials described 

above, which are specified in conjunction with the description of the bone contact 

layer 42.  

o Providing the second bone contact layer 52 enables in particular anchoring the 

base body 32, as intended, on the bone, i.e., in particular on the bone face 46, 

without bone cerement.  

In the two described embodiments of the implant 26, the shank 30 may 

5 optionally also be configured in such a way that it, as required, is anchorable in 

the bone alternatively or additionally with bone cement.  

The femoral component 20 may, in a similar manner to the tibial component 16, 

have a shank for anchoring in a bone cavity of a femur. Here, too, the shank 

0 and, as the case may be, a base body of the femoral component 20 may be 

provided with one or multiple bone contact layers in order to, upon an 

implantation of the femoral component on the femur without the use of bone 

cement, avoid a direct contact between the material from which an implant base 

body of the femoral component is made and surrounding bone tissue.  

.5 

It is to be understood that, if any prior art publication is referred to herein, such 

reference does not constitute an admission that the publication forms a part of 

the common general knowledge in the art, in Australia or any other country.  

30 In the claims which follow and in the preceding description of the invention, 

except where the context requires otherwise due to express language or 

necessary implication, the word "comprise" or variations such as "comprises" or 

"comprising" is used in an inclusive sense, i.e. to specify the presence of the 
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stated features but not to preclude the presence or addition of further features in 

various embodiments of the invention.  
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Reference numeral list 

10 joint implant 

5 12 knee joint endoprosthesis 

14 first joint component 

16 tibial component 

18 second joint component 

20 femoral component 

0 22 joint face 

24 joint face 

26 implant 

28 bone cavity 

30 shank 

5 32 base body 

34 lower side 

36 upper side 

38 surface 

40 bone contact face 

0 42 first bone contact layer 

44 base body bone contact face 

46 bone face 

48 tibia 

50 implant base body 

.5 52 second bone contact layer 
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Claims 

Implant comprising: 

a shank which is insertable into a bone cavity , the shank being made of 

5 a plastic, and defines at least one bone contact face, and wherein the 

implant comprises 

a base body, 

wherein: 

the at least one bone contact face is provided or coated with a first 

0 biocompatible bone contact layer or bears a first biocompatible bone 

contact layer, the shank of the implant is intended to be anchored in the 

bone cavity without bone cement, and wherein the first biocompatible 

bone contact layer is formed entirely closed, 

the base body has a base body bone contact face for abutting against a 

5 prepared bone face, 

the base body bone contact face is provided with a second 

biocompatible bone contact layer or bears a second biocompatible bone 

contact layer, 

the second biocompatible bone contact layer has a thickness in a range 

0 of about 1 pm to about 1000 pm, 

the second biocompatible bone contact layer has a roughness in a range 

of about 0.5 pm to about 10 pm, 

the implant is configured in the form of a first joint component of an 

artificial joint implant and has at least one joint face, the at least one 

.5 joint face for interacting with a corresponding at least one joint face of 

an at least one second joint component, 

the first joint component is configured in the form of a tibial component 

of a knee joint endoprosthesis, 

the implant is formed monolithically; 

30 the first biocompatible bone contact layer is made of a biocompatible 

plastic; and 

the second biocompatible bone contact layer is made of the 

biocompatible plastic.  
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2. Implant in accordance with Claim 1, wherein the shank extends away from 

a lower side of the base body 

5 

3. Implant in accordance with any one of Claims 1 or 2, wherein the second 

bone contact layer is formed entirely closed.  

4. Implant in accordance with claims 1 or 2, wherein the base body is 

0 intended to be anchored on the bone without bone cement.  

5. Implant in accordance with any one of the preceding Claims, wherein 

a) the implant is intended to be anchored on the bone without bone cement 

and/or 

5 b) the first biocompatible bone contact layer and the second biocompatible 

bone contact layer are of identical configuration.  

6. Implant in accordance with any one of the preceding Claims, wherein at 

least one of: 

o a) the first biocompatible bone contact layer has a thickness in a range of 

about 1 pm to about 1000 pm and/or 

b) the first biocompatible bone contact layer has a roughness in a range of 

about 0.5 pm to about 10 pm 

and/or 

.5 c) the bone contact face and/or the base body bone contact face have a 

roughness in a range of about 0.5 pm to about 10 pm.  

7. Implant in accordance with claim 6, wherein the first biocompatible bone 

contact layer has a thickness in a range of about 5 pm to about 700 pm.  

30 

8. Implant in accordance with any one of preceding claims, wherein 

the biocompatible plastic is or contains polyetheretherketone (PEEK) 
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9. Implant in accordance with any one of the preceding Claims, wherein the 

first biocompatible bone contact layer and/or the second biocompatible 

bone contact layer is formed by cold gas spraying and/or by physical vapor 

5 deposition and/or by chemical vapor deposition.  

10. Implant in accordance with any one of the preceding Claims, wherein 

a) the implant, except for the first biocompatible bone contact layer and/or 

the second biocompatible bone contact layer, is made entirely of the 

0 bioincompatible plastic 

and/or 

b) the bioincompatible plastic is polyethylene or ultra high molecular weight 

polyethylene 

5 

11. Implant in accordance with any one of the preceding Claims, wherein the 

implant is configured in the form of a first joint component of an artificial 

joint implant and has at least one joint face.  

0 12. Implant in accordance with Claim 11, wherein 

the at least one joint face is formed by the bioincompatible plastic 

13. Joint implant with a first joint component and at least one second joint 

.5 component cooperating with the first joint component , wherein the first 

and/or the at least one second joint component are configured in the form 

of an implant in accordance with any one of the preceding Claims.  

14. Joint implant in accordance with Claim 13, wherein the joint implant is 

30 configured in the form of a knee joint endoprosthesis, wherein the first joint 

component is configured in the form of a tibial component, and wherein the 

second joint component is configured in the form of a femoral component.  
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15. Implant in accordance with any one of Claims 1 to 10, wherein the first 

biocompatible bone contact layer and the second biocompatible bone 

contact layer are of identical configuration.  
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