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(57) Abstract: An orthopaedic prosthesis (4)
comprising a prosthesis body (8) suitable for
interfacing with at least one bone, at least one
primary attachment element (12) for' the pri
mary mechanical attachment of the or

thopaedic prosthesis (4) inside the spongy ti s
sue of said bone. Advantageously, the pros
thesis body (8) comprises at least one bone
grafting wall (16) suitable, in an implant con
figuration, to be placed in contact with a bone
cortex, said bone grafting wall (16) being hy-
drophilic so as to improve the osteo-integra-
tion of the prosthesis (4) with the cortex of the
associable bone. The primary attachment ele
ment (12) comprises at least one hydrophobic
bone separation wall (36), so as to oppose os-
teo-integration with the spongy tissue inside
the bone.
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"Prosthesis with differentiated biological response"

DESCRIPTION

[0001] The present invention relates to a prosthesis and in

particular an orthopaedic prosthesis with differentiated

biological response.

[0002] In particular, it is known of in the prosthetics

sector, to implant orthopaedic prostheses trying to

improve osteo-integration, that is to say the bony

encapsulation of the prosthesis, as far as possible.

Osteo-integration is essential for restoring the bio-

mechanical functions of the prosthesized bone as soon as

possible.

[0003] Not infrequently however a need arises to service

the prosthesis implanted: in practice this entails

explanting the prosthesis to replace, reposition or

modify it so as to adapt it to the specific anatomical

conformation of the patient.

[0004] The phase of explanting the prosthesis is extremely

invasive in that the prosthesis, thanks to its osteo-

integration, is strongly bound both to the cortex and to

the inner spongy part of the bone.

[0005] Consequently, the removal of prostheses performed

according to the prior art is often excessively invasive

for the patient.

[0006] It follows that in the art, servicing operations are



reduced to a minimum except where strictly necessary.

[0007] There is therefore a tendency to leave the first

prostheses implanted in the patient in position which

does not always ensure optimal functioning for the

patient .

[0008] The purpose of the present invention is to make a

prosthesis which overcomes the drawbacks mentioned with

reference to the prior art.

[0009] Such drawbacks and limitations are resolved by a

prosthesis according to claim 1 .

[0010] Other embodiments of the prosthesis according to the

invention are described in the subsequent claims.

[0011] Further characteristics and advantages of the

present invention will be clearly comprehensible from the

description- given below of its preferred embodiments,

made by way of a non-limiting example, wherein:

[0012] figure 1 shows a perspective view of a prosthesis

according to one possible embodiment of the present

invention;

[0013] figure 2 shows a perspective view of the prosthesis

in figure 1 in an implant configuration on an associable

bone;

[0014] figure 3 shows a perspective view of a prosthesis

according to a further embodiment of the present

invention, in an implant configuration;



[0015] figures 4-10 show enlarged views of parts of the

prostheses in figures 1 and 3 according to different

embodiments of the present invention.

[0016] The elements or parts of elements common to the

embodiments described below will be indicated using the

same reference numerals.

[0017] With reference to the aforesaid figures, reference

numeral 4 globally denotes an orthopaedic prosthesis.

[0018] The definition of orthopaedic prosthesis should be

considered in the broad, not limited sense; in other

words any prosthesis suitable to interface with or to

replace at least partially a bone or portion of bone.

[0019] Merely by way of example, one might mean a glenoid

(figures 1-2) , shoulder (figure 3 ) , knee, hip, or cotyle

prosthesis, a prosthesis of a vertebral body and the

like .

[0020] The orthopaedic prosthesis 4 comprises a prosthesis

body 8 suitable to interface with at least one bone or

bony tissue; the term "interface" is taken to mean that

the prosthesis body 8 , or a portion of it, is suitable to

position itself in contact with a bone and in particular

with a cortex of the bone, that is the external, rigid

portion covering the bone.

[0021] The prosthesis body 8 comprises at least one primary

attachment element 12 for the mechanical attachment of



the prosthesis 4 inside the spongy tissue 14 of the bone.

[0022] In particular, the spongy tissue 14 is enclosed

inside a bone cortex 15 and is thus defined because its

consistency is decidedly inferior to that of the bone

cortex 15.

[0023] Primary attachment is understood to mean the

temporary mechanical attachment achieved at the moment of

implanting the prosthesis, before any osteo-integration

has taken place. The primary attachment of the prosthesis

usually occurs by using attachment elements which

penetrate inside the bone to at least temporarily attach

the prosthesis until the bone grows around it.

[0024] Advantageously, the prosthesis body 8 comprises at

least one bone grafting wall 16 suitable, in an implant

configuration, to be placed in contact with the bone

cortex, penetrating at least partially inside the bone

cortex 15, said bone grafting wall 16 being hydrophilic

so as to improve osteo-integration of the prosthesis 4

with the associable bone.

[0025] Thanks to the fact of being hydrophilic, the bone

grafting wall 16 ensures the absorption of proteins and

thereby the adhesion of osteoblasts; thereby improving

and speeding up bone grafting.

[0026] According to one embodiment, the bone grafting wall

16 comprises a surface grid having a plurality of



recesses 20 of a depth of 14 - 29 nm (figure 4).

Preferably said surface grid is irregular; in. other words

the recesses 20 are staggered so as not to be aligned

along rows and/or columns.

[0027] Preferably, said recesses 20 are blind holes not

communicating with each other.

[0028] According to a further embodiment, the bone grafting

wall 16 comprises fibres 24 having a radius of 90 - 110

nm; preferably the fibres 24 have a radius of 100 nm.

[0029] Such dimensions in fact enable the cellular adhesion

force of the fibres to achieve the theoretical value of

Van der Walls interaction.

[0030] Preferably, the fibres 24 are arranged perpendicular

to the bone grafting wall 16.

[0031] In other words, the fibres are cylindrical bodies

having a radius of 90 to 110 nm and are positioned

perpendicular to the bone grafting wall 16 so as to

present a first prosthesis attachment base 28 in contact

with said bone grafting wall 16 and a second, free, bone

grafting base 32, opposite the first base 28, able to

attract the bone cells to encourage grafting and growth

on said wall 1 6 (figures 5-6).

[0032] Preferably, said fibres 24 are positioned .around

said recesses 20 so as to define the edges.

[0033] According to a further embodiment, the bone grafting



wall 16 comprises nano-tubes 33, that is hollow

cylindrical bodies, positioned preferably perpendicular

to the bone grafting wall 16 (figure 8).

[0034] According to one embodiment said nano-tubes 33 have

a diameter of 40 - 120 nm; preferably said diameter is 80

nm. Said nano-tubes 33 have a length of 200 - 600 nm;

preferably said length is 400 nm.

[0035] According to a further embodiment, the bone grafting

wall 16 comprises nano-nodules 34, substantially

spherical, positioned on said wall so as to improve bone

grafting (figure 9 ) . Preferably, said nano-nodules have a

diameter of 50 - 500 nm. Even more preferably, said

diameter of the nano-nodules is equal to 300 nm.

[0036] For example said structure comprising nano-nodules

may be made using a PVD (physical vapour deposition)

technique, such as sputtering.

[0037] According to a further embodiment, the bone grafting

wall 16 comprises a sequence of amino acids, so as to

encourage the implantation of the osteoblasts. For

example, said sequence of amino acids comprises type RGD

(Arg-Gly-Asp) amino acids. For example said sequence is

contained in the proteins fibronectin, vitronectin,

fibrinogen, nestin and collagen.

[0038] Advantageously, the primary attachment element 12

comprises at least one bone separation wall 36, said bone



separation wall 36 being hydrophobic so as to oppose

osteo-integration with the spongy tissue of the bone.

[0039] According to one possible embodiment, the bone

separation wall 36 comprises a grid of nano-cones 40

suitable to oppose cellular adhesion, said nano-cones

having tapered portions 44 directly facing the associable

bone (figure ).

[0040] The tapered morphology of the nano-cones 40 reduces

the points of contact with the bone cells and thereby

discourages the implantation of the prosthesis in the

bone.

[0041] According to one embodiment the nano-cones 40

comprise wax crystals which increase the hydrophobic

nature of the bone separation wall 36.

[0042] According to a further embodiment of the present

invention, the bone separation wall 36 comprises a

plurality of cavities 45 having a depth of 50 - 200 nm

(figure 10) and a diameter of 60 - 240 nm. Preferably,

the depth of the cavities 45 is 100 nm, while the

diameter is 120 nm. Preferably, said cavities 45 are

arranged in a regular grid shape; in other words said

cavities 45 are aligned and arranged in rows 46 and

columns 47.

[0043] According to a possible and non-limiting embodiment

of the present invention, the prosthesis body 8 is a



glenoid body suitable for interfacing with the head of a

humerus (figure 2 ) .

[0044] According to a possible embodiment of the present

invention, the primary attachment element 12 comprises at

least one pin 48 suitable for being inserted inside- a

bone so as to position itself in contact with the spongy

tissue 14 inside the bone.

[0045] As may be appreciated from the description, the

prosthesis according to the invention makes it possible

to overcome the drawbacks presented in the prior art.

[0046] In particular, the prosthesis of the present

invention is able to ensure rapid osteo-integration in

correspondence of the contact surfaces with the bone

suitable to ensure an efficient secondary stability of

the prosthesis.

[0047] The stable and safe attachment of the prosthesis is

thereby assured for the patient.

[0048] At the same time, the appendages suitable to create

the primary stability of the prosthesis are made in such

a way as to oppose osteo-integration.

[0049] In such manner, after separating the surfaces of the

prosthesis body osteo-integrated with the bone cortex,

the orthopaedic prosthesis may be explanted in a

minimally invasive manner, without creating significant

damage to the spongy bone tissue.



[0050] I fact, the spongy tissue forms a minimal or

negligible graft on the attachment portions of the

prosthesis and therefore, during explants, significant

damage of said spongy tissue is not caused.

[0051] Thanks to the prosthesis of the present invention,

prostheses can be serviced even repeatedly, while

conserving the bone tissue.

[0052] It should be noted that the conformation of the

prosthesis according to the present invention, is

suitable to oppose, in localised portions, the osteo-

integration of the prosthesis, at the same time

preventing side effects from occurring, such as

inflammation or rejection phenomena of the prosthesis.

[0053] A person skilled in the art may make numerous

modifications and variations to the prosthesis described

above so as to _ satisfy contingent and specific

requirements.

[0054] As already described, the present invention is not

limited to a specific type of orthopaedic prosthesis but

may be referred to any orthopaedic prosthesis suitable to

be implanted and subsequently explanted to perform

servicing.

[0055] The prosthesis may be made in any biocompatible

material so long as provided with at least one bone

grafting wall and at least one bone separation- wall as



described above.

[0056] Merely by way of example, the present invention may

be applied to vertebral body prostheses, hip prostheses,

knee prostheses and the like.

[0057] These and other embodiment variations are all

contained within the sphere of protection as defined by

the appended claims.



Claims

1 . Orthopaedic prosthesis (4) comprising

- a prosthesis body (8) suitable for interfacing with at

least one bony tissue,

- at least one primary attachment element (12) for the

primary mechanical attachment of the orthopaedic

prosthesis (4) inside said bony tissue,

characterised by the fact that

- the prosthesis body (8) comprises at least one bone

grafting wall (16) suitable, in an implant configuration,

to be placed in contact with the bony tissue, said bone

grafting wall (16) being suitable to improve the osteo-

integration of the prosthesis (4) with the associable

bony tissue,

- the primary attachment element (12) comprises at least

one bone separation wall (36) , said bone separation wall

(36) being suitable to oppose osteo-integration with the

bony tissue.

2 . Prosthesis (4) according to claim 1 , wherein said

bone grafting wall (16) is hydrophilic and said bone

separation wall (36) is hydrophobic.

3 . Prosthesis (4) according to claim 1 or 2 , wherein

the bone grafting wall (16) comprises a surface grid

having recesses (20) of a depth of 14 - 29 nm.

4 . Prosthesis (4) according to claim 3 , wherein said



recesses (20) are blind holes not communicating with each

other.

5 . Prosthesis (4) according to any of the previous

claims, wherein the bone grafting wall (16) comprises

fibres (24) having a radius of 90 - 110 nm.

6 . Prosthesis (4) according to any of the previous

claims, wherein the bone grafting wall (16) comprises

fibres (24) having a radius of 100 nm.

7 . Prosthesis (4) according to claim 6 , wherein said

fibres (24) are positioned substantially perpendicular to

the bone grafting wall (16) so as to present a first

prosthesis attachment base (28) in contact with the bone

grafting wall (16) and a second, free, bone grafting base

(32), opposite the first prosthesis attachment base (2 8 ) ,

able to attract the bone cells encouraging grafting and

growth on the bone grafting wall (16) itself.

8 . Prosthesis (4) according to claim 5 , 6 or 7 , wherein

said fibres (24) are positioned around said recesses (20)

so as to define the edges.

9 . Prosthesis (4) according to any of the previous

claims, wherein the bone grafting wall (16) comprises

nano-tubes (33) , in the shape of hollow cylindrical

bodies, having a diameter of 40 - 120 nm and a length of

200 - 600 nm.

10. Prosthesis (4) according to any of the previous



claims, wherein the bone grafting wall (16) comprises

nano-nodules (34), substantially spherical and having a

diameter of 50 - 500 nm.

11. Prosthesis (4) according to any of the previous

claims, wherein the bone grafting wall (16) comprises a

sequence of amino acids.

12. Prosthesis (4) according to claim 11, wherein said

amino acids are type RGD (Arg-Gly-Asp) amino acids.

13. Prosthesis (4) according to any of the previous

claims, wherein the bone separation wall (36) comprises a

grid of nano-cones (40) suitable to oppose cellular

adhesion.

14. Prosthesis (4) according to claim 13, wherein said

nano-cones (40) have tapered portions (44) directly

facing the associable bone tissue.

15. Prosthesis (4) according to claim 13 or 14, wherein

said nano-cones (40) comprise wax crystals.

16. Prosthesis (4) according to any of the previous

claims, wherein the bone separation wall (36) comprises a

plurality of cavities (45) having a depth of 50 - 200 nm

and a diameter of 60 - 240 nm.

17. Prosthesis (4) according to claim 16, wherein said

cavities (45) are aligned and arranged in rows (46) and

Columns (47) in a regular grid form.

18. Prosthesis (4) according to any of the previous



claims, wherein the primary attachment element (12)

comprises at least one pin (48) suitable for being

inserted inside a bone so as to position itself in

contact with a spongy tissue (14) inside the bone.












	abstract
	description
	claims
	drawings

