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1
IMPLANTABLE JOINT ASSEMBLY
FEATURING DEBRIS ENTRAPMENT
CHAMBER SUBASSEMBLIES ALONG WITH
OPPOSING MAGNETIC FIELDS

GENERATED BETWEEN ARTICULATING
IMPLANT COMPONENTS IN ORDER TO

MINIMIZE FRICTIONAL FORCE AND

ASSOCIATED WEAR

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims the priority of U.S. Ser. No.
61/542,406 filed Oct. 3, 2011, and is further a continuation in
part of U.S. Ser. No. 12/776,903, filed May 10, 2010.

FIELD OF THE INVENTION

The present invention discloses an artificial joint assembly
capable of being implanted into reconditioned bone ends
defining any suitable joint, including without limitation such
as elbow, hip, knee shoulder or ankle joints. The implant
combines multiple artificial components incorporated into
first and second reconditioned bone end surfaces for provid-
ing increased wear life in tandem with evenly distributed wear
pattern/profile as well as enhanced flexibility and mobility.

Additional features include debris entrapment pockets
defined at spaced locations along any one or more of the wear
surfaces associated with the implantable components and
which are designed for collecting and isolating micro sized
debris particles resulting from implant and bone wear.

Additional variants include the generation of either fixed or
adjustable electromagnetic forces between the various
implant components. In one variant, static magnetic fields are
generated in the spherical portion and surrounding bone end
face mounted implants. In a further, a central electromagnet
defines a core of the spherical portion and is constructed such
that it continuously recharges in response to rotational move-
ment associated with the joint and, in response generates a
continuous electromagnetic force in relation to alternately
charged layers (North-South) associated with both the sur-
face proximate layers of the spherical insert and opposing
concave seating surfaces of the bone end installed compo-
nents. The configuration of the electromagnetic fields (and
associated Lorentz forces) are such that opposing forces are
established at the articulating zones defined between the
spherical inter-supporting implant component and the oppos-
ing concave surfaces of the upper and lower bone defining end
mounted implants, as well as secondarily associated with an
inner inter rotating layer defined within the spherical compo-
nent, this resulting in reduced joint wear and friction at the
articulating interfaces.

BACKGROUND OF THE RELEVANT ART

The prior art is documented with examples of medical
prosthetic implant assemblies such as defining replacement
joints. One example is depicted in the wear resistant ball and
socket joint of Waggener, U.S. Pat. No. 5,879,407, which
includes biologically inert ball and socket components exhib-
iting different hardness levels and which is configured to
minimize wear and chemical, electrochemical and mechani-
cal deterioration in the environment of the human body.

Other examples include the system and method depicted in
Sherman, U.S. Pat. No. 8,176,922, for a bi-directional com-
munication within an implantable medical device using an
implant component as an antenna and which interfaces with
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an external data communication device. In a monopole
antenna configuration, a ground plane is established so that
the electromagnetic field emitted by the implant component is
reflected and the emitted and reflected fields resemble the
emitted field of a dipole antenna for the carrier frequency.

Blunn et al., U.S. Pat. No. 6,849,076, teaches a surgical
distraction device for applying an extending or tensioning
force non-invasively to a patient’s skeleton or to an implant
which includes anchoring means for attaching first and sec-
ond components of the device to a bone or to adjoining bones.
The components are connected by a linkage of an extendable
length, a magnet connected to the linkage via a reduction
gearbox and actuating means located externally of the patient
for generating a moving or varying electro-magnetic field,
thereby causing the magnet to rotate and the linkage to be
extended.

SUMMARY OF THE PRESENT INVENTION

The present invention discloses a multi-component joint
assembly incorporated into reconditioned end surfaces estab-
lished between a first bone and at least one opposing second
bone. A first component is anchored into a reconditioned end
surface of the first bone and exhibits a first exposed support
surface.

A second component is anchored into a reconditioned end
surface of at least one of the radius and ulna bones and
exhibits a second exposed support surface. An intermediate
component is supported in at least one of eccentric or rota-
tional articulating fashion between the first and second
anchored components. In one non-limiting variant, a plurality
of'micro debris entrapment chamber subassemblies are incor-
porated into at least one of'the components and communicate
with at least one of the articulating surfaces for isolating and
capturing debris resulting from joint wear.

Additional features include each of the entrapment cham-
ber subassemblies having a constricted perimeter location
separating a joint zone entryway with an enlarged interior. A
pair of rubberized membranes are secured to perimeter edge
locations of each of the entryway locations, these being
caused to be inwardly deflected in response to in-flow pres-
sure forces resulting from normal joint articulation, further
resulting in pass through of the debris into the enlarged inte-
riors where they are segregated away from the wear zone of
the joint.

Additional features include the membranes incorporating a
magnetically charged zone for exerting an attraction force on
a metallic or polymeric/metallic shaving or particle. The
intermediate component may also include a spherical shaped
component and each ofthe anchored components may further
exhibit a concave surface for supporting the intermediate
component. Each of the first, second and intermediate com-
ponents may also be constructed of at least one of a metal,
plastic, polymer or composite material.

In a further variant, an electromagnetic force is established
between the intermediate component and at least one of the
first and second anchored components and includes opposite
polarities established between at least a surface layer of the
intermediate component and the anchored components in
order to create a cushioning and impact force reducing layer
along articulating surfaces between the components. The
intermediate component may exhibit a spherical shaped ele-
ment incorporating a core magnet exhibiting a first polarity
which defines a static electromagnetic generating force along
with an outer surface layer exhibiting an opposite polarity.

Outer layers associated with each of the anchored compo-
nents exhibit an opposing force generating polarity relative to
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a polarity associated with the intermediate component. The
intermediate component can again exhibit a spherical shaped
element including a continuously recharging core electro-
magnet, an insulating layer surrounding the core electromag-
net, with at least one polarity charged external layer. In an
additional variant, an algorithm is integrated into the core
electromagnet and, in response to varying joint load impact
forces determined at the articulating interface established
between the intermediate component and anchored compo-
nents, generates an adjustable opposing force in order to
maintain a desired separation profile between the compo-
nents.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference will now be made to the attached drawings,
when read in combination with the following detailed
description, wherein like reference numerals refer to like
parts throughout the several views, and in which:

FIG. 1 is a perspective view of a representative elbow
implant assembly according to a first embodiment of the
invention, with spherical inter-supported component
removed, and better illustrating the reconditioned upper and
lower bone end face mounted implant components with micro
debris entrapment chamber subassemblies;

FIG. 2 is an enlarged and rotated perspective view of the
assembly in FIG. 1 and better depicting the arrangement of
debris entrapment subassemblies incorporated into the upper
humerus end face mounted implant component;

FIG. 3 is a schematic two dimensional cutaway of a
selected debris entrapment subassembly illustrating rubber-
ized membranes located at narrowed entryway locations and
which, in response to in-flow pressure forces resulting from
normal joint articulation, results in inward deflection of the
membranes by micro sized wear shavings or debris (both
bone and implant) and resultant entrapment and isolation
within the inner defined pockets;

FIG. 4 is a sectional view of an assembled elbow joint and
depicting a first variant of electromagnetic force components
in which static (i.e. continuous or non-changing) electromag-
netic forces are established between the spherical inter-dis-
posed portion and the end face mounted bone implant por-
tions; and

FIG. 5 is a like sectional view of a second variant of
electromagnetic force components in which a central electro-
magnet defines a core of the spherical portion and is con-
structed such that it continuously recharges in response to
rotational movement associated with the joint and, in
response generates a continuous electromagnetic force in
relation to alternately charged layers (North-South) associ-
ated with both the surface proximate layers of the spherical
insert and opposing concave seating surfaces of the bone end
installed components.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

As will be disclosed with succeeding reference to FIGS.
1-5, the present invention discloses a representative artificial
joint assembly incorporated into an elbow according to one
non-limiting application. As previously indicated, the micro
debris entrapment subassemblies and opposing generated
electromagnetic forces are capable of being integrated into
any suitable and in situ reconditioned joint assembly not
limited to the elbow illustrated, but additionally including any
of'the knee, shoulder, hip, ankle, wrist, etc. According to any
disclosed variant, the implant assembly combines multiple
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4

artificial components incorporated into first and second
reconditioned joint defining surfaces for providing increased
wear life in tandem with evenly distributed wear pattern/
profile as well as enhanced flexibility and mobility.

The above said, and referring again to the drawings, the
joint assembly described herein is particularly configured for
such as in situ reconditioned installation within a patient’s
elbow (between the lower end of the upper humerus bone and
corresponding upper ends of the lower radius and ulna
bones), however it is further understood that certain applica-
tions could in theory include other joint applications, either
human or other mammalian. For purposes of ease and clarify
of illustration, the various embodiments depicted further do
not include reference to additional necessary components of
the elbow joint, such as including associated muscles, ten-
dons and ligaments, the inclusion of which are assumed and
which collectively define a functioning and articulating
elbow.

Referring now to FIG. 1, a perspective view is generally
shown at 10 of an elbow implant assembly according to a first
embodiment of the invention and which is incorporated
between an upper arm (humerus) bone 2 and a lower arm
bones represented by radius 4 and ulna 6. Although not shown
in exploded fashion, each of the bone ends is reconditioned,
such as in situ during a surgical procedure involving the
installation of the joint assembly, and by the use of appropri-
ate drilling, shaping, boring and surfacing tools as is known in
the surgical industry and by which a series of appropriately
concave shaped end facing profiles are established at 3, 5 and
7 respectively for each of the humerus 2, radius 4 and ulna 6
end faces.

Such reconditioning occurs following incision or removal
of any remaining damaged bone and/or cartilage associated
with the damaged joint and during an appropriate surgical
procedure again utilizing medical drilling, boring and shap-
ing instruments in order to recondition the joint defining bone
ends and to create the desired shaping and profile of the joint.
As previously indicated, it is advantageous to refashion the
joint end profiles in situ during an appropriate surgical pro-
cedure, a further objective being to retain or repair, where
possible, natural ligament, cartilage and muscle associated
with a normal functioning joint.

Although not shown, such reconditioning can be employed
with minimal interference to such necessary additional ele-
ments of the elbow joint 9 (as depicted in the non-limiting
example of FIGS. 1-5) and including associated ligaments,
muscles and tendons. Without limitation, it is further under-
stood that the joint assemblies described in each of the illus-
trated variants can be integrated into either of human or syn-
thetic bones (such as which can also contemplate both human
and synthetic bones in a single joint application), with such
joint assemblies also capable of surgically implanted in either
total or partial fashion concurrent with any necessary degree
ofrefashioning or removal of damaged bone or joint. This can
further include reconditioning of both the radius 4 and ulna 6
(as again depicted by resurfaced end profiles 5 and 7) with the
further understanding that only the ulna need be refaced in
certain applications.

Referring again collectively to FIGS. 1, 2, 4 and 5 the
multi-component assembly 10 better illustrates the recondi-
tioned end-configurations 3, 5 and 7 (again best shown in
FIGS. 4-5) established between the upper humerus 2 and
lower radius 4 and ulna 6 bones. A set of bone end installable
implant portios are depicted at 12, 14 and 16 with each exhib-
iting (as best shown in cutaway views of FIGS. 4 and 5) a rear
facing profile suitable for anchoring into the respective recon-
ditioned end face configuration 3, 5 and 7.
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Each of the implant portions 12, 14 and 16 are constructed
of any arrangement of metal, polymer, plastic, composite or
other suitable material, with it further being understood that
the individual pairs of components can be arrayed with any
pattern of alternating materials, such that the components
12,14 and 16 can be constructed of a first material, with an
intermediate and inter-positioned spherical shaped bearing or
ball portion 18 (see again in cutaway in FIGS. 4 and 5)
positioned therebetween being constructed of a second mate-
rial. In this fashion, the desired wear properties and profiles
are adjusted in part based upon the material selection of the
individual components with concurrent objectives being both
equalization of overall wear patterns established between the
respective pairs of components and determining those situa-
tions in which metal on metal or plastic on plastic contact
between the components is either desired or, more often, not.

A suitable medical adhesive, cement or other fastener can
be employed for securing each of the upper component 12 and
lower components 14 and 16 into the respective recondi-
tioned joint defining ends 3, 5 and 7 of the humerus 2, radius
4 and ulna 6. As further best shown in cutaway FIGS. 4-5,
each of the reconditioned bone ends includes an interior
extending aperture, including aperture 20 associated with
reconditioned humerus 2 end face 3, as well as smaller and
corresponding apertures 22 and 24 associated with the recon-
ditioned radius 4 end face 5 and ulna 6 end face 7. In this
manner, a rearward extending anchoring stem (see at 26 for
upper implant component 12 and further at 28 and 30 for
lower implant components 14 and 16) is configured for seat-
ing within the associated bone end face interior aperture,
thereby assisting in seating the end mounted implants in the
manner depicted in FIGS. 1 and 2.

Each of the end face mounted implants 12, 14 and 16
exhibits a concave exterior facing profile defined by exposed
concave support faces 32, for upper implant 12, and at 34 and
36 forlower implants 14 and 16 (again FIG. 1) such that, upon
securing the implants 12, 14 and 16 within the reconditioned
end face locations 3, 5 and 7 of the bones 2, 4 and 6, these
collectively define upper and lower seating locations for sup-
porting the interposed spherical element 18 in a designed
range of eccentric articulating fashion.

As further previously noted, the concave spherical support-
ing faces 28, 30 and 32 can each be constructed of a smooth
lubricant entrained or other polished plastic, composite or
metal surface, with the exterior configuration of the spherical
support 18 again being constructed of an alternating material,
such as to reduce and equalize wear profiles, as well as to
enhance operational range and effectiveness.

As again previously indicated, additional configurations of
muscles, ligaments, tendons are provided and can include
both natural and/or synthetic materials which can be
implanted or reconstructed in order to provide a dynamic and
long-term implantable assembly. Also, the seating or insert-
ing rear faces ofthe end face mounted implant portions 12, 14
and 16 as best shown in FIG. 3 further include an undercut
textured or otherwise roughened consistency, this contribut-
ing to promotion of bone marrow in-growth into the implant
portions following such as initial adhesive and seating affix-
ation, such bone growth contributing to long term retention of
the implant.

Referring again to FIG. 1, with subsequent reference again
to FIGS. 2 and 3, each of the implants 12, 14 and 16, indi-
vidual pluralities of micro debris entrapment chamber subas-
semblies, see reference to narrowed entryway locations at 38,
40 and 42, and which are arranged in spaced apart fashion
across the surfaces 32, 34 and 36 of the upper 12 and lower 14
and 16 implants. As better shown with reference to succeed-
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6

ing FIGS. 2 and 3, the entrapment chambers each exhibit
volumetric defining interiors (shown in non-limited fashion
as generally cylindrical in two dimensional cutaway in FIGS.
2 and 3) in the instance of the upper humerus end face
mounted implant 12. Although not shown, it is further under-
stood that additional entrapment chambers may be likewise
incorporated into the interposed spherical element (not
shown).

FIG. 3 is a schematic two dimensional cutaway of a
selected debris entrapment subassembly associated with the
upper humerus mounted implant 12 and illustrating a nar-
rowed or constricted perimeter location 44 separating the
joint zone entryway 38 with the enlarged interior which is
further defined by spherical interior surface 46. A pair of
rubberized membranes 48 and 50 are provided at the nar-
rowed entryway location 44 (such as secured to perimeter
edge locations of the narrowed entryway location 44) and, in
non-deflected positions, define a mating boundary therebe-
tween which isolates the enlarged interior. In one operational
configuration, the inner opposing extending membranes are
caused to be inwardly deflected, relative to their anchored
locations as best shown in FIG. 3 and in response to in-flow
pressure forces resulting from normal joint articulation, this
resulting in pass through of micro sized wear shavings or
debris (such as associated with both the bone and implants)
into the enlarged interior 46.

Upon the membranes 48 and 50 deflecting back to their
closed position, the micro sized debris (such as in any dimen-
sional range capable of passing though the narrowed entry-
ways down to 0.005") are entrapped and isolated within the
inner defined pockets so that they do not otherwise further
degrade or impair the operation of the joint zone. It is further
envisioned that the membrane locations can include a mag-
netically charged zone, as referenced at ++ at narrowed
perimeter location 44 in FIG. 3, and which can exert an
attraction force on a metallic or polymeric/metallic shaving or
particle which may have become detached over time and is
free floating within the joint zone. The ability to remove
micro sized debris and particles resulting from extended use
of'the joint further results in longer life for the implant, along
with reductions in patient discomfort and undesirable noises
(including squeaking) which can otherwise result from
buildup of debris within the joint zone.

Referring now to FIG. 4, the sectional cutaway view of the
assembled elbow joint depicts a first variant of electromag-
netic force components in which a constant or static (i.e.
continuous or non-changing) electromagnetic force, also
termed Lorentz force, is established between the spherical
inter-disposed portion 18 and the end face mounted bone
implant portions 14 and 16. The spherical element 18
includes a core magnet 52, such as exhibiting a first polarity
(represented as North), and which defines a static electromag-
netic generating force along with an outer layer 54 exhibiting
an opposite polarity (represented as South).

As further shown by the cutaway depictions of the various
implants 12, 14 and 16, each can likewise include multiple
(e.g. at least two) layers in which an outer layer (such as a
softened plastic composite entrained with a magnetically
chargeable component) is provide as depicted at 56 for upper
implant 12 and further at 58 and 60 for each of lower implants
14 and 16. The surface layers 56, 58 and 60 cach exhibit a
selected polarity charge, such as South for all three layers 56,
58 and 60. An opposing North magnetic polarity is estab-
lished relative to the core magnet 52 and, optionally, the
surface layer 54 of the spherical component 18, this resulting
in a continuous and separating cushion for both limiting inter
component contact such as at the interface between the core
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52 and/or surface layer 54 and the 56-58-60 surface layers of
the components 12-14-16 (including friction reduction), thus
resulting in increased wear.

Finally, and referring to FIG. 5, a like sectional view is
shown of a second variant of electromagnetic force compo-
nents in which a central electromagnet 62 defines a core of the
spherical portion 18 and is constructed with components not
unlike those contained within a motion rechargeable watch
and such that it likewise continuously recharges a stored
battery (not shown) in response to rotational movement asso-
ciated with the joint. Surrounding the electromagnet 62 is an
insulating layer 64, over which are arranged successive North
66 and South 68 charged layers. The implants again include
outermost South charged surface layers 56, 58 and 60 which,
in opposition to the South polarity of the spherical member
outer layer 68, generates an opposing electromagnetic mag-
netic force so as to create a separation layer or cushion at the
joint interfaces between the spherical element and each of the
upper 12 and lower 14 and 16 implants.

The design of the electromagnet 62 is further such that it
includes an algorithm integrated into its construction which,
in response to varying joint load impact forces determined at
the eccentric interface established between outer spherical
layer 68 and opposing implant surface layers 56, 58 and 60,
generates an adjustable or vary-able electromagnetic force by
varying a draw from the built in battery and thereby modu-
lating the strength of the magnetic fields and resultant oppos-
ing Lorentz forces, these in response to determined changes
in the compressive forces determined at the eccentric joint
zone and in order to maintain a desired separation profile.

Having described my invention, other and additional pre-
ferred embodiments will become apparent to those skilled in
the art to which it pertains, and without deviating from the
scope of the appended claims.

We claim:

1. A multi-component joint assembly incorporated into
reconditioned end surfaces established between a first bone
and at least one opposing second bone, said assembly com-
prising:

afirst component adapted to being anchored into the recon-
ditioned end surface of the first bone and exhibiting a
first exposed support surface;

a second component is adapted to being anchored into a
reconditioned end surface of at least one of the second
bones and exhibiting a second exposed support surface;

an intermediate component supported in at least one of
eccentric or rotational articulating fashion between said
first and second anchored components; and

aplurality of micro debris entrapment chamber subassem-
blies incorporated into at least one of said components
and communicating with at least one of said articulating
surfaces for isolating and capturing debris resulting
from joint wear, each of said entrapment chamber sub-
assemblies further including a constricted perimeter
location separating a joint zone entryway with an
enlarged interior, a pair of rubberized membranes
secured to perimeter edge locations of said entryway
location being caused to be inwardly deflected in
response to in-flow pressure forces resulting from nor-
mal joint articulation, resulting in pass through of said
debris into said enlarged interiors.

2. The joint assembly as described in claim 1, further
comprising said membranes incorporating a magnetically
charged zone for exerting an attraction force on a metallic or
polymeric/metallic shaving or particle.
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3. The joint assembly as described in claim 1, said inter-
mediate component further comprising a spherical shaped
component.

4. The joint assembly as described in claim 1, each of said
anchored components further exhibiting a concave surface
for supporting said intermediate component.

5. The joint assembly as described in claim 1, each of said
first, second and intermediate components further being con-
structed of at least one of a metal, plastic, polymer or com-
posite material.

6. A multi-component joint assembly incorporated into
reconditioned end surfaces established between a first bone
and at least one opposing second bone, said assembly com-
prising:

a first component adapted to being anchored into the recon-
ditioned end surface of the first bone and exhibiting a
first exposed support surface;

a second component adapted to being anchored into a
reconditioned end surface of at least one of the second
bones and exhibiting a second exposed support surface;

an intermediate component supported in at least one of
eccentric or rotational articulating fashion between said
first and second anchored components;

an electromagnetic force established between said inter-
mediate component and at least one of said first and
second anchored components includes opposite polari-
ties established between at least a surface layer of said
intermediate component and said anchored components
in order to create a cushioning and impact force reducing
layer along articulating surfaces between said compo-
nents; and

said intermediate component further including a spherical
shaped element including a continuously recharging
core electromagnet, an insulating layer surrounding said
core electromagnet, with at least one polarity charged
external layer, an algorithm integrated into said core
electromagnet and, in response to varying joint load
impact forces determined at said articulating interface
established between said intermediate component and
anchored components, generating an adjustable oppos-
ing force in order to maintain a desired separation profile
between said components.

7. The joint assembly as described in claim 6, said inter-
mediate component further comprising a spherical shaped
element incorporating a core magnet exhibiting a first polar-
ity which defines a static electromagnetic generating force
along with an outer surface layer exhibiting an opposite polar-
ity.

8. The joint assembly as described in claim 6, further
comprising outer layers associated with each of said anchored
components exhibiting an opposing force generating polarity
relative to a polarity associated with said intermediate com-
ponent.

9. An artificial elbow implant assembly incorporated into
reconditioned opposing end surfaces of each of an upper
humerus bone and lower radius and ulna bones, said implant
assembly comprising:

a first implant component adapted to being anchored into
the reconditioned end surface of the humerus bone and
exhibiting a first concave shaped and magnetically
chargeable surface layer;

second and third components adapted to being anchored
into the reconditioned end surfaces of each of the radius
and ulna bones in opposing fashion to said first implant
component, said second and third components exhibit-
ing second and third concave shaped and magnetically
chargeable surface layers; and
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aspherical shaped intermediate component incorporating a
core magnet and supported in an articulating fashion
between said magnetically chargeable surface layers
such that, in response to alternating a polarity charge
applied to said magnetically chargeable surface layers 5
and said core magnet, a continuous and separating cush-
ion force is created between said components resulting
in reduction in inter-abrading friction and increased
wear life a plurality of micro debris entrapment chamber
subassemblies incorporated into at least one of said 10
components and communicating with at least one of said
articulating surfaces for isolating and capturing debris
resulting from joint wear, wherein each of said entrap-
ment chamber subassemblies further comprises a con-
stricted perimeter location separating a joint zone entry- 15
way with an enlarged interior, a pair of rubberized
membranes secured to perimeter edge locations of said
entryway location being caused to be inwardly deflected
in response to in-flow pressure forces resulting from
normal joint articulation, resulting in pass through of 20
said debris into said enlarged interiors.

10. The implant assembly as described in claim 9, further
comprising said membranes incorporating a magnetically
charged zone for exerting an attraction force on a metallic or
polymeric/metallic shaving or particle. 25

11. The implant assembly as described in claim 9, said
spherical shaped intermediate component further comprising
a pair of outer most magnetically charged layers surrounding
said core magnet and in opposing electromagnetic force com-
municating fashion with said magnetically chargeable sur- 30
face layers of said first, second and third implant components.

#* #* #* #* #*



