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MULTI-START CLOSURES FOR OPEN TIMPLANTS

Cross-Reference to Related Applications

[0001] This application claims the benefit of U.S.
Provisional Patent Application Serial No. 61/631,746 filed
January 10, 2012, that is incorporated by reference herein.
This application also claims the benefit of U.S. Provisional
Patent Application Serial No. 61/634,361 filed February 28,

2012, that is incorporated by reference herein.

Background of the Invention

[0002] The present invention is directed to structure for
joining together parts of a medical implant, in particular
to closure mechanisms for use with open bone anchors in
spinal surgery, and in some embodiments thereof, for use
with spinal bone anchors such as polyaxial screws.

[0003] Bone anchors, such as bone screws and hooks are
utilized in many types of spinal surgery in order to secure
various implants to vertebrae along the spinal column for
the purpose of stabilizing and/or adjusting spinal
alignment. For example, the most common mechanism for
providing vertebral support is to implant bone screws into
certain bones which then in turn support a rod or are
supported by the rod. Although both closed-ended and open-
ended bone anchors are known, open-ended anchors are

particularly well suited for connections to longitudinal

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 10 of 2152



connecting members such as hard, soft or deformable rods,
dynamic or elastic connectors and connector arms, because
such rods or other connector members do not need to be
passed through a closed bore, but rather can be laid or
urged into an open channel within a receiver or head of such
a bone anchor. Generally, the anchors must be inserted into
the bone as an integral unit or a preassembled unit, in the
form of a shank or hook and connected pivotal receiver. In
some instances, a porticn of such a preassembled unit, such
as a shank of a polyaxial bone screw assembly, may be
independently implanted into bone, followed by push- or pop-
on assembly of a receiver portion of the unit.

[0004] Typical open-ended bone screws include a threaded
shank with a head or receiver having a pair of parallel
projecting branches or arms which form a yoke with a U-
shaped slot or channel to receive a rod or other
longitudinal connecting member. Hooks and other types of
connectors, as are used in spinal fixation techniques, may
also include similar open ends for receiving rods or
portions of other fixation and stabilization structure. The
open-ended head or rod receiver portion of such implants
typically includes a-pair of spaced arms forming a channel
closed by a closure member after the rod or other
longitudinal connecting member is placed in the channel.
Known closures include slide-on types, twist-on varieties

that are rotated ninety degrees to a locked in position, and
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a variety of single start helically wound guide and
advancement structures including, for example, thread forms
having v-thread, reverse-angle buttress or square thread
forms, to name a few, as well as other non-threadlike
helically wound forms. Sometimes threaded plugs are
utilized with outer threaded nuts to prevent splaying of the
receiver arms.

[0005] As indicated above, the force required to press a
closure structure down onto a rod or other connector located
between arms of an open implant is considerable. Even
though a head or receiver portion of an open polyaxial bone
anchor may be pivoted in a direction to make it easier for
the arms of the open implant to receive a rod or other
connector, spinal misalignments, irregularities and the
placement of other surgical tools make it difficult to place
the rod or other connector between the arms of the implant
while a closure structure is mated with the open implant as
well as used to push the rod or other connector downwardly
into the implant. For example, when the closure is a
cylindrical plug having a single start helically wound guide
and advancement structure, such structure must be aligned
with mating structure on one of the implant arms and then
rotated until a portion of the structure is captured by
mating guide and advancement structure on both arms of the
implant, all the while the closure is being pressed down on

the rod while other forces are pushing and pulling the rod
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back out of the implant. Integral or mono-axial open
implants that cannot be pivoted to receive the rod are even
more difficult to manipulate during the initial placement of
the rod and initial mating rotation of a closure plug
between the spaced, open arms of the implant. Therefore,
extraordinary forces are placed on the implant and closure
plug while the surgeon either pushes down on the rod or
pulls up on the bone to get the rod in position between the
implant arms and to initially push down upon the rod with

the closure plug.

Summary of the Invention

[0006] A closure structure, top or plug of the invention
for insertion between spaced arms of an open medical implant
includes one or more helically wound guide and advancement
features, each feature having a start surface or structure
located at or near a bottom surface of the closure plug,
each start structure simultaneously engaging and being
captured by each of the spaced arms of the open implant upon
initial rotation of the closure structure with respect to
the open implant arms. According to an aspect of the
invention, a double-start closure is disclosed having two
helically wound forms thereon, each form having a start
structure for simultaneously engaging a mating helical form
on a respective open implant arm. Each time the illustrated

duel- or double- start closure plug is rotated one turn

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 13 of 2152



(three hundred sixty degrees) between the implant arms, the
closure plug advances axially into the implant and toward
the rod by a width of two helical forms. The helically
wound forms of the multi-start closure spiral around a
cylindrical plug body thereof to an extent that the closure
rotates over ninety degrees to fully or substantially
receive the entire closure plug between the arms of the open
implant. The illustrated closure is sized for at least one
complete rotation (three hundred sixty degrees) of the plug
with respect to the open implant to substantially receive
the plug between the implant arms. Multi-start closures of
the invention may have two or more coarse or fine helical
forms, resulting in fewer or greater forms per axial
distance spiraling about the closure plug body and thus
resulting in plugs that rotate less (when more coarse) or
more (when thin or fine) than one complete rotation to be
fully received between the implant arms, typically, at least
a ninety-one degree rotation is preferred.

[0007] An illustrated multi-start closure and mating open
implant is in the form of non-threaded, interlocking flange
forms. Also disclosed are multi-start closure structures
provided with helically wound forms of other geometry,
including, but not limited to helically wound threads such
as reverse angle, buttress, square and v-threads. The
multi-start closure may be cannulated for minimally invasive

surgical applications.
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[0008] Another illustrated multi-start closure embodiment
of the invention is shown with a bone screw assembly having
an open receiver with a pair of opposed arms, each arm
having guide and advancement structure for simultaneous
mating engagement with a start of the helically wound multi-
start closure. A further embodiment according to the
invention includes an open bone anchor receiver having
integral upwardly extending break-off tabs that also have
the guide and advancement structure for mating with the
multi-start closure. A further embodiment includes an
attachable/detachable guide tool cooperating with such a
multi-start open receiver, the tool having inner guide and
advancement structures located near a bottom thereof for
rotatably and matingly receiving the multi-start closure and
being synchronized with the receiver guide and advancement
structure for rotating and driving the multi-start closure
downward from the guide tool to the receiver.

[0009] = Objects of the invention further include providing
apparatus and methods that are easy to use and especially
adapted for the intended use thereof and wherein the tools
are comparatively inexpensive to produce. Other objects and
advantages of this invention will become apparent from the
following description taken in conjunction with the
accompanying drawings wherein are set forth, by way of
illustration and example, certain embodiments of this

invention.
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{0010] The drawings constitute a part of this
specification and include exemplary embodiments of the
present invention and illustrate various objects and

features thereof.

Brief Description of the Drawings

[0011] Fig. 1 is a perspective view of an embodiment of a
multi-start closure according to the invention.

[0012] Fig. 2 is another perspective view of the multi-
start closure of Fig. 1.

[0013] Fig. 3 is a front elevational view of the closure
of Fig. 1 shown with a portion of a receiver of a polyaxial
bone screw according to Fig. 8, the receiver shown in
partial front elevation with portions broken away to show
the detail thereof, and further showing a rod being pressed
upon by the closure, the rod also in partial front elevation

with portions broken away to show the detail thereof.

[0014] Fig. 4 is a reduced top plan view of the closure
of Fig. 1.
[0015] Fig. 5 is a reduced bottom plan view of the

closure of Fig. 1.

[0016] Fig. 6 is an enlarged front elevational view of
the closure of Fig. 1 with portions broken away to show the
detail thereof.

[0017] Fig. 7 is a reduced cross-sectional view taken

along the line 7-7 of Fig. 6.
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[0018] Fig. 8 a partial front elevational view of an open
bone screw assembly, with portions broken away to show the
detail thereof, including a receiver, a shank, a compression
insert and also shown in engagement with the closure top of
Fig. 1 (in reduced view) and a longitudinal connecting
member in the form of a hard rod.

[0019] Fig. 9 is a front elevational view of an
alternative closure of an embodiment of the invention,
similar to the closure of Fig. 1, but including a break-off
head, the alternative closure shown with a portion of a
receiver of the polyaxial bone screw of Fig. 8 shown in
enlarged and partial front elevation with portions broken
away to show the detail thereof, and further showing a rod
being pressed upon by the alternative closure, the rod also
in partial front elevation with portions broken away to show
the detail thereof.

[0020] Fig. 10 is another front elevational view of the
closure of Fig. 9 With portions broken away to show the
detail thereof.

[0021] Fig. 11 is a front elevational view of an
alternative square-thread closure of an embodiment of the
invention with portions broken away to show the detail
thereof, the closure shown with a portion 6f a receiver of
the polyaxial bone screw of Fig. 8 shown in enlarged and
partial front elevation with portidns broken away to show

the detail thereof, and further showing a rod being pressed
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upon by the alternative closure, the rod also in partial
front elevation with portions broken away to show the detail
thereof.

[0022] Fig. 12 is a front elevational view of an
alternative reverse angle closure of an embodiment of the
invention with portions broken away to show the detail
thereof, the closure shown with a portion of a receiver of
the polyaxial bone screw of Fig. 8 shown in enlarged and
partial front elevation with portions broken away to show
the detail thereof, and further showing a rod being pressed
upon by the alternative closure, the rod also in partial
front elevation with portions broken away to show the detail
thereof.

[0023] Fig. 13 is a front elevational view of an
alternative v-thread closure embodiment of the invention
with portions broken away to show the detail thereof, the
closure shown with a portion of a receiver of the polyaxial
bone screw of Fig. 8 shown in enlarged and partial front
elevation with portions broken away to show the detail
thereof, and further showing a rod being pressed upon by the
alternative closure, the rod also in partial front elevation
with portions broken away to show the detail thereof.

[0024] Fig. 14 is a front elevational view of an
alternative buttress-thread closure embodiment of the
invention with portions broken away to show the detail

thereof, the closure shown with a portion of a receiver of
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the polyaxial bone screw of Fig. 8 shown in enlarged and
partial front elevation with portions broken away to show
the detail thereof, and further showing a rod being pressed
upon by the alternative closure, the rod also in partial
front elevation with portions broken away to show the detail
thereof.

[0025] Fig. 15 is a partial front elevational view of an
embodiment of a multi-start open bone anchor receiver of an
embodiment of the invention with portions broken away to
show the detail thereof, the receiver including break-off
tabs.

(c026] Fig. 16 is an enlarged and partial front
elevational view of the receiver of Fig. 15 with portions
broken away to show the detail thereof.

[0027] Fig. 17 is a partial front elevational view of an
embodiment of a bone anchor receiver having a guide and
advancement structure that matingly cooperates with the
multi-start closure of Fig. 1, also shown in front
elevation, the receiver having portions broken away to show
the detail thereof, and further shown with a guide tool,
shown in phantom, the guide tool having a multi-start guide
and advancement structure receiving inner surface
synchronized with the bone anchor receiver guide and

advancement structure.
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Detailed Description of the Invention

[0028] As required, detailed embodiments of the present
invention are disclosed herein; however, it is to be
understood that the disclosed embodiments are merely
exemplary of the invention, which may be embodied in various
forms. Therefore, specific structural and functional
details disclosed herein are not to be interpreted as
limiting, but merely as a basis for the claims and as a
representative basis for teaching one skilled in the art to
variously employ the present invention in virtually any
appropriately detailed structure. It is also noted that any
reference to the words top, bottom, up and down, and the
like, in this application refers to the alignment shown in
the various drawings, as well as the normal connotations
applied to such devices, and is not intended to restrict
positioning of the bone attachment structures in actual use.
[0029] Furthermore, the terms lead, pitch and start, as
such terms are used to describe helically wound guide and
advancement structures, are to be understood as follows:
Lead is a distance along the axis of a closure plug that is
covered by one complete rotation (360 degrees)of the closure
plug with respect to a mating open implant. Pitch is the
distance from a crest (or outer point or location) of one
guide and advancement structure form to the next. For
example in a single-start thread-form, such as a single

start, helically wound v-thread closure plug, lead and pitch
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are the same. Single start means that there is only one
ridge or helically wound form wrapped around a cylindrical
core, or in the case of the present invention, wrapped
around a cylindrical closure plug body and thus there is
only one start structure or surface at a base or forward end
of the closure body that initially engages a mating
structure on the open implant. Each time a single start
closure rotates one turn (360 degrees), the closure has
advanced axially by a width of one ridge or one helical
form. Double-start means that there are two ridges or forms
wrapped around a core body and thus there are two starting
surfaces or structures on the closure plug. Therefore, each
time a double-start body rotates one turn (360 degrees),
such a body has advanced axially by a width of two ridges or
forms. Multi-start means that there are at least two and
may be up to three or more of such ridges or forms wrapped
around a core body.

[0030] With reference to Figs. 1-8, and in particular to
Fig. 8, the reference number 1 generally represents an open
implant in the form of a polyaxial bone screw apparatus or
assembly that cooperates with an illustrated closure
structure 18 embodiment of the invention. The bone screw
assembly 1 is described in detail in U.S. Provisional Patent
Application No. 61/631,746 filed January 10, 2012 and
incorporated by reference herein (hereafter the ‘746

application) and therefore will not be described in great
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detail herein. The description set forth in the ‘746
application includes a more detailed explanation of all the
components referenced in Fig. 8. It is noted that multi-
start closure embodiments of the invention, such as the
closure 18 may be used with a variety of open implants
including, but not limited to a wide variety of polyaxial
screws, mono-axial or fixed screws, hooks and other types of
open implants requiring a plug or closure mechanism to fix a
rod or other implant member to a vertebra or other bone.
Thus, the assembly 1 is only one example of how multi-start
closures of the inventioﬁ may be used.

[0031] Briefly, the illustrated assembly 1 includes a
shank 4 with an upwardly extending upper portion or capture
structure 8; an open receiver 10; a retaining structure or
retainer (not shown) that pivots with the shank 4, a
compression or pressure insert 14 and the multi-start
closure structure or plug 18 in the form of a cylindrical
plug having a double-start helically wound flange-form. The
closure structure 18 presses against and captures a
longitudinal connecting member, for example, a rod 21 which
in turn engages the compression insert 14 that presses
against the shank upper portion 8 that is attached to the
retaining structure that in turn presses against an inner
surface of the receiver 10, so as to capture and fix the
longitudinal connecting member 21 within the receiver 10 and

thus fix the member 21 relative to a vertebra (not shown).
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The illustrated receiver 10 and the shank 4 cooperate in
such a manner that the receiver 10 and the shank 4 can be
secured at any of a plurality of angles, articulations or
rotational alignments relative to one another and within a
selected range of angles both from side to side and from
front to rear, to enable flexible or articulated engagement
of the receiver 10 with the shank 4 until both are locked or
fixed relative to each other near the end of an implantation
procedure.

[0032] The illustrated rod 21 is hard, stiff, non-elastic
and cylindrical, having an outer cylindrical surface 22.
However, in other embodiments, the rod 21 may be elastic,
deformable and/or of a different cross-sectional geometry.
The rod 21 may be made from a variety of metals, metal
alloys and deformable and less compressible plastics,
including, but not limited to rods made of elastomeric,
polyetheretherketone (PEEK) and other types of materials,
such as polycarbonate urethanes (PCU) and polyethylenes.
Furthermore, in lieu of a rod, longitudinal connecting
members for use with the assembly 1 may take a variety of
shapes, and/or may include a tensioned cord as described in
greater detail in the ‘746 application that is incorporated
by reference herein.

[0033] It is noted that the receiver 10 includes guide
and advancement structures 168 that are shown as

interlocking flange forms described in greater detail in
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applicant’s U.S. Patent No. 6,726,689, also incorporated by
reference herein. Alternately, when the closure structure
includes a different helical form, the receiver cooperating
structures (e.g., 168) must also be of a cooperating, mating
geometry, such as a square-shaped thread receiving form, a
buttress thread receiving form, a reverse angle thread
receiving form or other thread-like or non-thread-like
helically wound discontinuous advancement structure
receiving forms for operably guiding under rotation and
advancing a multi-start closure structure downward between
the receiver arms 160, as well as eventual torquing when the
closure structure abuts against the rod 21 or other
connecting member.

[0034] With particular reference to Figs. 1-7, the
illustrated multi-start closure structure 18 is a double
start closure having a substantially cylindrical plug body
40 having an axis of rotation that is the same as that of
the receiver 10 and including a helically wound guide and
advancement structure in the form of a pair of helically
wound forms 42 and 43, each illustrated as an interlocking
flange form that operably joins with mating flange form
guide and advancement structures 168 disposed on the arms of
the receiver 10. The form 42 includes a start surface or
structure 46 and the form 43 includes a start surface or
structure 47. Each helically wound form 42 and 43 may take

a variety of forms and geometries, including those described
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in Applicant’s U.S. Patent No. 6,726,689, which is
incorporated by reference herein. It is noted (and also
described in greater detail subsequently herein) that each
of the closure structure guide and advancement structures or
forms 42 and 43 could alternatively be in the form of a
buttress thread, a square thread, a reverse angle thread, a
v-thread or other thread like or non-thread like helically
wound advancement structures, for operably guiding under
rotation and advancing the closure structure downward
between the arms of the receive 10 and preferably having
such a nature as to resist splaying of the receiver arms
when the closure structure 18 is advanced into the receiver
channel. The specific flange forms 42 and 43 illustrated in
Figures 1-7, as well as acceptable alternative locking
forms, are described in detail in Applicant’s U.S. Patent
No. 6,726,689, incorporated by reference herein, and thus
shall not be discussed further herein. Such interlocking
flange forms are preferred as the added strength provided
thereby beneficially cooperate with and counter any
reduction in strength caused by the any reduced profile of
the receiver 10 that may more advantageously engage
longitudinal connecting member components.

[0035] The illustrated closure structure 18 also includes
a top surface 54 with an internal drive 56 in the form of an
aperture that is illustrated as a star-shaped internal drive

such as that sold under the trademark TORX, or may be, for
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example, a hex drive, or other internal drives such as
slotted, tri-wing, spanner, two or more apertures of various
shapes, and the like. A driving tool (not shown) sized and
shaped for engagement~with the internal drive 56 is used for
both rotatable engagement and, if needed, disengagement of
the closure 18 from the receiver 10 at arms 160. A base or
bottom surface 58 of the closure is planar and further
includes a rim 60 for engagement and penetration into the
surface 22 of the rod 21 in certain embodiments of the
invention. The closure top 18 further includes a
cannulation through bore 62 extending along a central axis
thereof and through a drive base surface 63 and the bottom
surface 58 thereof. Such a through bore provides a passage
through the closure 18 interior for a length of wire (not
shown) inserted therein to provide a guide for insertion of
the closure top into the receiver arms 160.

[0036] The closure structure 18 helically wound flange
form start structures 46 and 47 of the respective forms 42
and 43 are located on opposite sides of the closure plug
body 40 and are both located adjacent the bottom surface 58.
As illustrated in Fig. 3, for example, when the closure
structure 18 is rotated into the receiver 10 between
receiver arms 160, each having a guide and advancement
structure 168, the start 46 engages mating guide and
advancement structure 168 on one arm 160 and the start 47

simultaneously engages guide and advancement structure 168
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on the opposing arm 160, both forms 42 and 43 being
simultaneously captured by the mating forms 168 on the
opposed arms 160. As the structure 18 is rotated, the
structure advances axially downwardly between the arms 160
and presses evenly down upon the captured rod 21. Each time
the illustrated duel- or double- start closure plug 18 is
rotated one complete turn or pass (three hundred sixty
degrees) between the implant arms, the closure plug 18
advances axially into the implant and toward the rod by a
width of two helical flange forms. The illustrated closure
18 is sized for at least one complete rotation (three
hundred sixty degree) of the plug 18 with respect to the
receiver 10 open arms 160 to substantially receive the plug
between the implant arms. Multi-start closures of the
invention may have two or more coarse or fine helical forms,
resulting in fewer or greater forms per axial distance
spiraling about the closure plug body and thus resulting in
plugs that rotate less or more than one complete rotation to
be fully received between the implant arms. Preferably,
helically wound forms of the multi-start closure of the
invention are sized so as to spiral around a cylindrical
plug body thereof to an extent that the closure rotates at
least ninety-one degrees to fully or substantially receive
the closure plug between the arms of the bone screw receiver
or other open implant. Particularly preferred guide and

advancement structures are sized for at least one complete
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turn or pass (three-hundred sixty degree) of the closure
between the receiver 10 arms and as many as two to three
rotations to be fully received between implant arms.

[0037] In use, the receiver 10, the retainer 12 and the
compression insert 14 are assembled with the shank 4 either
before or after the shank is implanted into a vertebra, and
the resulting assembly 1 is ultimately attached to the rod
21 or other longitudinal connecting member as described in
the ‘746 application incorporated by reference herein. It
is noted that the shank 4 and other bone screw assembly
parts, the rod 21 (also having a central lumen in some
embodiments) and the closure top 18 having the central bore
62 can be inserted in a percutaneous or minimally invasive
surgical manner, utilizing guide wires. After the rod 21 or
other longitudinal connecting member is positioned in an
open or percutaneous manner in cooperation with the at least
two bone screw assemﬁlies 1 (or other open implants), the
closure structure 18 is then inserted into and advanced
between the arms 160 of each of the receiver 10. The
closure structure 18 is rotated, using a tool engaged with
the inner drive 56 until a selected pressure‘is reached at
which point the rod 21 engages a U-shaped seating surface

of the compression insert 14, further pressing the insert
against the shank upper portion 8 and attached retainer into
locked frictional engagement with the receiver 10. Prior to

locking the insert 14 against the shank head 8, the shank 4

19

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 28 of 2152



may be pivoted to a plurality of potentially desirable
positions with respect to the receiver 10, followed by
locking of the polyaxial wmechanism by fully mating the
multi-start closure top 18 with the receiver 10. Different
angular or articulated positions of the shank 4 with respect
to the receiver 10 are shown in the '746 application
incorporated by reference herein.

[0038] With specific reference to Figs. 3 and 8, as the
multi-start closure structure 18 rotates and moves
downwardly into the respective receiver 10, the rim 60
engages and penetrates the rod surface 22, the closure
structure 18 pressing downwardly against and biasing the rod
21 into compressive engagement with the insert 14 that urges
the shank upper portion 8 and attached retainer into locking
engagement with the receiver, the retainer outer surface
frictionally abutting an inner spherical seating surface of
the receiver 10. For example, about 80 to about 120 inch
pounds of torque on the closure top may be applied for
fixing the bone screw shank 6 with fespect to the receiver
10. Also, for example, when the shank 4 is disposed at an
angle with respect to the receiver 10, a part of the shank
upper portion 8 may also be in frictional engagement with a
portion of the receiver spherical seating surface.

[0039] If removal of the rod 21 from any of the bone
screw assemblies 1 is necessary, or if it is desired to

release the rod 21 at a particular location, disassembly is
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accomplished by using the driving tool (not shown) that
mates with the internal drive 56 on the closure structure 18
to rotate and remove such closure structure from the
cooperating receiver 10. Disassembly is then accomplished
in reverse order to the procedure described previously
herein for assembly.

[0040] With reference to Figs. 9 and 10, an alternative
closure top 18' is shown that is almost identical to the
closure top 18. However, the top 18' differs from the top
18 in that the top 18' includes a break-off head 70' that
further includes a top surface 72' having tooling notches
73', an outer faceted driving surface 74', illustrated as
having a hex-shaped profile, and an inner bore 76'.
Otherwise, the closure top 18' includes a body 40', a first
helical form 42', a second helical form 43', a body top
surface 54', a body internal drive 56', a base 58', a rim
60', a cannulation bore 62' and a drive base surface 63!
that is the same or substantially similar to the respective
body 40, first helical form 42, second helical form 43, body
top surface 54, internal drive 56, base 58, rim 60,
cannulation bore 62 and drive base surface 63 previously
described herein with respect to the closure top 18. The
break-off head 70' is integral with the body 40' at the body
top surface 54'. The inner bore 76' communicates with the
inner drive 56' and the cannulation bore 62'. The break-off

head 70' is designed to allow such head 70' to break from
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the body 40°' aﬁ or near the top surface 54' at a preselected
torque, for example, 70 to 140 inch pounds, when a hex-
shaped tool (not shown) engages the outer surfaces 74' and
drives the closure structure 18' into the receiver 10 as
shown in Fig. 9. The inner drive 56' is used for
disassembly or loosening of the closure 18' from the
receiver 10, and re-tightening, if needed.

[0041] With reference to Fig. 11, another alternative
multi-start closure top 318 is shown that is almost
identical to the closure top 18 with the exception that the
two flange forms 42 and 43 with respective starts 46 and 47
have been replaced with square threads 342 and 343 with
respective starts 346 (not shown) and 347. Otherwise, the
dual or double start closure top 318 includes a body 340, a
body top surface 354, a body internal drive 356, a base 358,
a rim 360', a cannulation bore 362 and a drive base surface
363 that is the same or substantially similar to the
respective body 40, body top surface 54, internal drive 56,
base 58, rim 60, cannulation bore 62 and drive base surface
63 previously described herein with respect to the closure
top 18. 1In Fig. 11, the closure top 318 is shown partially
wound into a polyaxial bone screw receiver 310 having
opposed arms 360 with inner surfaces equipped with guide and
advancement structures 368 that are sized and shaped té
simultaneously closely receive and mate with the square

threads 342 and 343 of the double closure structure 318.
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Otherwise, the receiver 310 is identical or substantially
similar to the receiver 10 described in detail in the ‘746
application incorporated by reference herein.

[0042] With reference to Fig. 12, an alternative multi-
start closure top 418 is shown that is almost identical to
the closure top 18 with the exception that the two flange
forms 42 and 43 with respective starts 46 and 47 have been
replaced with reverse angle threads 442 and 443 with
respective starts 446 (not shown) and 447. Otherwise, the
dual or double start closure top 418 includes a body 440, a
body top surface 454, a body internal drive 456, a base 458,
a rim 460', a cannulation bore 462 and a drive base surface
463 that is the same or substantially similar to the
respective body 40, body top surface 54, internal drive 56,
base 58, rim 60, cannulation bore 62 and drive base surface
63 previously described herein witﬁ respect to the closure
top 18. The closure top 418 is shown partially wound into a
polyaxial bone screw receiver 410 having opposed arms 460
with inner surfaces equipped with guide and advancement
structures 468 that are sized and shaped to simultaneously
closely receive and mate with the reverse angle threads 442
and 443 of the double start closure structure 418.
Otherwise, the receiver 410 is identical or substantially
similar to the receiver 10 described in detail in the ‘746

application incorporated by reference herein.
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[0043] With reference to Fig. 13, another alternative
multi-start closure top 518 is shown that is almost
identical to the closure top 18 with the exception that the
two flange forms 42 and 43 with respective starts 46 and 47
have been replaced with v-threads 542 and 543 with
respective starts 546 (not shown) and 547. Otherwise, the
dual or double start closure top 518 includes a body 540, a
body top surface 554, a body internal drive 556, a base 558,
a rim 560', a cannulation bore 562 and a drive base surface
563 that is the same or substantially similar to the
respective body 40, body top surface 54, internal drive 56,
base 58, rim 60, cannulation bore 62 and drive base surface
63 previously described herein with respect to the closure
top 18. The closure top 518 is shown partially wound into a
polyaxial bone screw receiver 510 having opposed arms 560
with inner surfaces equipped with guide and advancement
structures 568 that are sized and shaped to simultaneously
closely receive and mate with the threads 542 and 543 of the
double start closure structure 518. Otherwise, the receiver
510 is identical or substantially similar to the receiver 10
described in detail in the ‘746 application incorporated by
reference herein.

[0044] With reference to Fig. 14, another alternative
multi-start closure top 618 is shown that is almost
identical to the closure top 18 with the exception that the

two flange forms 42 and 43 with respective starts 46 and 47
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have been replaced with buttress threads 642 and 643 with
respective starts 446 and 447 (not shown). Otherwise, the
dual or double start closure top 618 includes a body 640, a
body top surface 654, a body internal drive 656, a base 658,
a rim 660', a cannulation bore 662 and a drive base surface
663 that is the same or substantially similar to the
respective body 40, body top surface 54, internal drive 56,
base 58, rim 60, cannulation bore 62 and drive base surface
63 previously described herein with respect to the closure
top 18. The closure top 618 is shown partially wound into a
polyaxial bone screw receiver 610 having opposed arms 660
with inner surfaces equipped with guide and advancement
structures 668 that are sized and shaped to simultaneously
closely receive and mate with the buttress threads 642 and
643 of the double start closure structure 618. Otherwise,
the receiver 610 is identical or substantially similar to
the receiver 10 described in detail in the '746 application
incorporated by reference herein.

[0045] With reference to Figs. 15 and 16, an open
receiver 710 is illustrated that is substantially similar to
the receiver 10 previously described herein with the
exception that the receiver 710 includes opposed arms 760,
each having an integral upstanding break-off extension 761.
Each receiver arm 760 and integral extension 761 has an
inner helically wound guide and advancement structure 768

that is sized and shaped to mate with the flange forms 42
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and 43 of the dual start closure 18 previously described
herein. The break-off extensions 761 are initially integral
with the respective arms 760 and are then broken off by a
user after the closure 18 has been rotatingly advanced along
the arm extensions 761 and into the channel located between
the receiver arms 760. In the illustrated embodiment, in
addition to an outer groove or notch 770 located at or near
a top surface 769 of each of the arms 760 where the
extensions 761 break off from the receiver arms, illustrated
inner arm surfaces include a recess or cut 771, best shown
in Fig. 16, that runs substantially horizontally. Each
recess 771 is curved and elongate and disposed somewhat
cross-wise or transverse to the respective flange form 768.
For example, with reference to the arm 760 shown in Fig. 186,
the recess 771 cuts into a weakened region, generally. 780,
where the arm 760 joins with the respective attached
adjacent extension 761, the curved and elongate recess 771
beginning at a lower portion or location 781 of the flange
form recess or segment and terminating at an opposed upper
end location of the flange form segment, while otherwise
leaving the flange form 768 intact. Stated in another way,
the substantially horizontally extending recess 771 cuts
into both a lead portion and a trailing portion of each of
the flange form segments located near and directly above the
opposed arms 760 and substantially opposite the notch 770,

thus further weakening the region where the extension and
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the arm attach, without destroying the flange form path, so
that the closure 18 is not derailed by the recess 771 or
otherwise prohibited from moving downwardly into the
receiver channel formed between the receiver arms 760.

[0046] With reference to Fig. 17, the multi-start closure
18 is shown cooperating with a spinal implant receiver, such
as a bone screw receiver 10' and a discrete, detachable
guide tool 801. The elongate guide tool 801, only partially
shown in Fig. 17, is typically sized for extending from the
bone screw receiver 10' upwardly to a location outside of a
patient, the tool providing a guide channel for operably
guiding the rod 21 or other longitudinal connecting member
from a position exterior of the bone screw receiver 10'
toward and into the bone screw receiver 10'. The
illustrated guide tool has opposed arms 805, each arm having
a helical guide and advancement structure 810 thereon that
is illustrated as a square thread form, but may be of other
geometry, including a flange form the same or similar to the
flange forms 168' of the receiver 10' that mates with the
flange forms 42 and 43 of the closure structure 18. Thus,
the illustrated structures 810 are sized and shaped for
receiving and rotating engagement with a dual start closure.
The closure 18 is shown partially wound into the receiver
10' that is identical or substantially similar to the
receiver 10 with the exception of certain outer arm surface

features (not shown). Thus, the receiver 10' includes

27

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 36 of 2152



opposed arms 160' with inner surfaces having guide and
advancement structures 168' that are sized and shaped to
simultaneously closely receive and mate with the flange
forms 42 and 43 of the dual start closure structure 18. The
guide tool 801 includes attachment structure for detachable
attachment to the receiver 10' (not shown), that may take a
variety of forms and methods, including, but not limited to
a slide-on, slide-off attachment, a snap-on, rotate off
attachment, a rotate-on and rotate-off attachment, to name a
few. For example, cooperating attachment structure for both
the tool and the receiver may be used that is disclosed in
U.S. Patent 7,470,279 and incorporated by reference herein.
Returning to the inner helically wound guide and advancement
structure 810 formed on each arm 804 of the guide tool 801,
the structure 810 is sized and shaped for being aligned with
the receiver arms 160' during removable attachment of the
tool 801 with the respective bone screw receiver 10' so as
to continue the helical pathway for the closure 18, the
structures 810 being synchronized with the flange forms 168!
to allow for the rotation and driving transfer of the
closure 18 from the tool 801 into the receiver 10°'.

[0047] It is to be understood that while certain forms of
the present invention have been illustrated and described
herein, it is not to be limited to the gspecific forms or

arrangement of parts described and shown.
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CLAIMS

What is claimed and desired to be secured by Letters Patent

is as follows:

1. In a medical implant having a substantially cylindrical
closure member and a receiver member having first and second
spaced arms forming an open channel, the closure member
having an axis of rotation for closing the open channel, the
improvement comprising:

a) first and second helically wound forms located on
the closure member, the first form having a first start and
the second form having a second start; and

b) a first discontinuous helically wound structure on
the receiver first arm and a second discontinuous helically
wound structure on the receiver second arm and wherein
simultaneous mating of the first start with the arm first
helically wound structure and the second start with the arm
second helically wound structure occurs when the closure
member is rotated between the first and second arms of the

receiver member.

2. The improvement of claim 1 wherein the first and second
helically wound forms are each a flange form that interlocks
with the respective helically wound structures on the

receiver.
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3. The improvement of claim 1 wherein the first and second

helically wound forms are v-threads.

4. The improvement of claim 1 wherein the first and second

helically wound forms are square threads.

5. The improvement of claim 1 wherein the first and second

helically wound forms are reverse angle threads.

6. The improvement of claim 1 wherein the first and second

helically wound forms are buttress threads.

7. The improvement of claim 1 wherein the closure member

has a break-off head.

8. The improvement of claim 1 wherein the receiver has

break-off extensions.

9. The improvement of claim 1 further comprising a guide
tool having third and fourth arms detachably attached to the
receiver, the guide tool having a third discontinuous
helically wound structure on the guide tool third arm and a
fourth discontinuous helically wound structure on the guide
tool fourth arm and wherein simultaneous mating of the first
start with the third helically wound structure and the

second start with the fourth helically wound structure
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occurs when the closure member is rotated between the third
and fourth arms of the guide tool, the guide tool third and
fourth helically wound structures sized and shaped to
provide transfer of the closure member between the guide

tool and the bone screw upon rotation of the closure.

10. A medical implant comprising:

a) a receiver having a body and a pair of upstanding
spaced arms forming a channel for receiving a longitudinal
connecting member, each arm having an inwardly facing
surface with a first discontinuous helically wound guide and
advancement structure located thereon; and

b) a closure structure having a cylindrical body and a
second helically wound guide and advancement structure

having at least two starts.

11. The implant of claim 10 wherein the first and second
helically wound guide and advancement structures are

interlocking flange forms.

12. The improvement of claim 10 wherein the second
helically wound guide and advancement structure includes at

least two v-threads.
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13. The improvement of claim 10 wherein the second
helically wound guide and advancement structure includes at

least two square threads.

14. The improvement of claim 10 wherein the second
helically wound guide and advancement structure includes at

least two reverse angle threads.

15. The improvement of claim 10 wherein the second
helically wound guide and advancement structure includes at

least two buttress threads.

16. The improvement of claim 10 wherein the closure

structure has a break-off head.

17. The improvement of claim 19 wherein the receiver has

break-off extensions.

18. In a medical implant, the improvement comprising:

a) an open receiver member with spaced arms having
inwardly facing surfaces, each with a helically wound guide
and advancement form located thereon; and

b} a helically wound multi-start closure member having
an axis of rotation, the closure member rotatably mounted on
the receiver member at the spaced arm inwardly facing

surfaces.
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19. The improvement of claim 18 wherein the multi-start

closure is a double-start closure.

20. The improvement of claim 18 wherein the multi-start
closure includes at least two helically wound forms, each
form being one of a flange form, a v-thread, a square
thread, a reverse angle thread and a buttress thread, the
form mating with the first helically wound guide and

advancement form.

21. In a polyaxial bone anchor having a shank and a
receiver, the shank being pivotable with respect to the
receiver prior to locking of a position of the shank with
respect to the receiver, the improvement wherein:

the receiver has spaced arms having inwardly facing
surfaces, each surface having a helically wound guide and
advancement form located thereon, each guide and advancement
form being sized and shaped to mate with a helically wound

multi-start closure member having at least two starts.

22. The improvement of claim 21 further comprising an
attachable and detachable guide tool cooperating with the
receiver, the guide tool having at least two arms, each arm
having helically wound guide and advancement structure
thereon in synchronized relationship with the receiver

helically wound guide and advancement forms to provide
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transfer of the multi-start closure member between the guide

tool and the bone anchor upon rotation of the closure.
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Abstract of the Disclosure

An open implant closure structure includes a helically
wound guide and advancement structure having at least two
helically wound forms thereon providing a multi-start
closing mechanism for use between spaced arms of a
cooperating open medical implant having mating helically
wound structure thereon. Illustrated structures include
interlocking flange forms, v-threads, square threads,
reverse angle threads and buttress threads and receivers

with break-off extensions and cooperating tooling.
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Copies of foreign references are enclosed. Where foreign
references are in a foreign language, either a translation is
provided (which may or may not be certified) or the importance of

the references can be found in the drawings.

Other Documents

EBI Omega 21 Brochure, EBI Spine Systems, pub. 1999

Claris Instrumentation Brochure, G Med, pub. 1997

VLS System Variable Locking Screw Brochure, Interpore Cross
International, 1999

CD Horizon M8 Multi Axial Screw Spinal System Brochure, Medtronic
Sofamor Danek, no publish date

Contour Spinal System Brochure, Ortho Development, no publish
date

Xia Spinal System Brochure, Stryker Howmedica Osteonics, no
publish date

The Rod Plate System Brochure, Stryker Howmedica Osteonics, pub.
Oct., 1999

Silhouette Spinal Fixation System Brochure, Sulzer Medica Spine-
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Tech, no publish date

SDRS Surgical Dynamics Rod System Brochure, Surgical Dynamics,
pub. 1998-99

Versalok Low Back Fixation System Brochure, Wright Medical
"Technology, Inc., pub. 1997

The Strength of Innovation Advertisement, Blackstone Medical
Inc., no publish date

The Moss Miami 6.0mm System Advertisement, author unknown, no
publish date |

Spine, Lipcott, Williams & Wilkins, Inc. Vol. 24, No. 15, p.1495

Brochure of Tyco/Healthcare/Surgical Dynamics on Spiral Radius

90D, Publication Date: September, 2001, pgs. 1-8

The above-listed references are, in the belief and opinion
of the undersigned, the closest art of which the applicant is
aware as of the date of execution of the Declaration in the

above-captioned application.

Respectfully submitted,

)- F-/3 /(Z,, P )

Date Rogef P. Jacksﬁh, Inventor

Reapectfnll ubmitted,
Date y Ja;Ls L. Surber, Inventor
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US-7,641,674 01/05/2010 Young
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US-7,648,522 01/19/2010 David
US-2009/0018591 01/15/2009 Hawkes, et al.
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Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2009/0005813 01/01/2009 Crall, et al.
US-2009/0093843 04/09/2009 Lemoine, et al.
US-2009/0105769 04/23/2009 Rock, et al.
US-2008/0105770 04/23/2009 Berrevoets, et al.
US-2009/0105771 04/23/2009 Lei, etal.
US-2069/0118772 05/07/2009 Diederich, et al.
US-2009/0131983 05/21/2009 Biedermann
US-2009/0138044 05/28/2009 Bergeron, et al.
US-2009/0138052 05/28/2009 Biedermann, et al.
US-2009/0143827 06/04/2009 Levy, etal.
US-2009/0143829 06/04/2009 Shluzas
US-2009/0149887 06/11/2009 Schlaepfer, et al.
US-2009/0163955 06/25/2009 Moumene, et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initials No.! Date Applicant of Cited Where Relevfant Passages
Country Code * Number* Kind CodeS (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

. "EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant’s unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is

attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to oblain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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PTO/SBI/08A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 8 Lof —,750 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.’ MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2009/0163356 06/25/2008 Biedermann, et al.
US-2009/0163961 06/25/2008 Kirschman
US-2009/01é3963 06/25/2009 Berrevoets
US-2009/0182380 07/16/2009 Abdelgany
US-2009/0192548 07/30/2009 Jeon, et al.
US-2009/0192551 07/30/2009 Cianfrani, et al.
US-2009/0198280 08/06/2009 Spratt, et al.
US-2009/0198289 08/06/2009 Manderson
US-2009/0198291 08/06/2009 Kevin, et al.
US-2009/0204155 08/13/2009 Aschmann
US-2009/0216280 08/27/2009 Hutchinson
US-2009/0248030 10/01/2009 Butler, et al.
US-2009/0248075 10/01/2009 Ogilvie, et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initials No.' Date Applicant of Cited Where Rel ev_anl Passages
Country Code * Number* Kind Code® (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant,
! Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese palent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language Translation is

attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08A (04-03)
Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet Jj | of ] 50 Attorney Docket Number 11,433 -
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2009/0248088 10/01/2009 Biedermann
US-2009/0254125 10/08/2009 Predick
US-2009/0259254 10/15/2009 Pisharodi
US-2009/0264836 10/22/2009 Biedermann, et al.
US-2009/0264933 10/22/2009 Carls, et al.
US-2009/0270916 10/29/2009 Ramsay, et al.
US-2009/0270917 10/29/2009 Boehm
US-2009/0281571 11/12/2009 Weaver, et al.
US-2009/0281572 11/12/2009 White
US-2009/0281573 11/12/2009 Biedermann.e t al.
US-2009/0287253 11/19/2009 Felix, et al.
US-2009/0299415 12/03/2009 Pimenta
US-2009/0306719 12/10/2009 Meyer, Il et al.
FOREIGN PATENT DOCUMENTS
E)I(:I[tgger gge‘ Foreign Patent Document Pu%i:a{eﬁon N:gl:ﬁnc); riaot(fer‘m:t;:dor Wiigr:sliggi;r:\‘?gaggsgsés Ts
" Country Code * Number* Kind Code® (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). ¢ For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language Translation is
attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to oblain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231,

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

PTO/SB/08A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Substitute for form 1448/PTO Complete if Known
INFORMATION DISCLOSURE Application Numéies
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet L10 J of 1 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.’ MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2009/0306720 12/10/2009 Doubler, et al.
US-2009/0312804 12/17/2009 Gamache, et al.
US-2009/0326582 12/31/2008 Songer, et al.
US-2009/0326587 12/31/2009 Matthis, et al.
US-2010/0004692 01/07/2010 Biedermann,e t al.
US-2010/0010540 01/14/2010 Park
US-2010/0016898 01/21/12010 Shluzas
US-2006/0276789 07/12/2006 Jackson
us-
us-
us-
us-
US-
FOREIGN PATENT DOCUMENTS
Examiner | e | Tocanreen pemer " oate MeomicamorCited | where Relovant Passages |
: Country Code * Number* Kind Code? (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

"EXAMINER; Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this

form with next communication to applicant.

' Applicant's unique cilation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperar must precede the serial number of the patent document. *Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is

attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application formto the USPTO. Time wilt vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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PTO/SB/OBA (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
SheetT1 1 l? l 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages or
Number-Kind Code 2 (if known) Relevant Figures Appear
US§-7,445,627 11/04/08 Hawkes, et al.
US8-7,018,379 03/28/06 Drewry, etal,
U8-7,018,378 03/28/06 Biedermann, et al.
US-RE39,035 03/21/06 Finn, et al.
US-6,981,973 01/03/06 McKinley
US-6,979,334 12127105 Dalton
US-6,974,460 12/13/05 Carbone, et al.
US-6,964,664 11/15/05 Freid, et al,
US-6,964,665 1115/05 Thomas, et al.
US-6,958,065 10/25/05 Ueyama, et al.
US-6,855,677 10/18/05 Dahners
US-6,953,462 10/11/05 Liebermann
US-6,945,972 09/20/05 Frigg, etal.
US-6,932,817 08/23/05 Baynham, et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, T
Initials No.! Date Applicant of Clted Where Relev;nt Passages
Country Code * Number* Kind Cade?® (if known) MM-DD-YYYY Document or Relevant Figures Appear
W02006/028537 03/16/06 Thramann, et al.
EP 1634537 03/15/06 Errico, et al,
WO02006/017616 02/16/06 Doubler, et al.
W02006/012088 02/02/06 Kingsley
WO02005/099400 10/27/05 lott, et al,
Examiner Date
Signature Considered

PTOISBI0BA (04-03)

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
* Applicant’s unique citation designation number (optional), 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind
o{ doriug\ent by the appropriate symbols as indicated on the document under WiPO Standard ST. 16 if possible. ®Applicant is to place a check mark here if English tanguage Translation is
attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information Is required to obtain o retain a benefit by the public which is to file (and by the USPTO to process) an
applicalion. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application formto the USPTO. Time will vary depending upon the individual case, Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washingtan, DC 20231,

If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2,
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Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 12 | of l 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-6,872,208 03/29/05 McBride, et al.
US-6,869,432 03/22/05 Schiapfer, et al.
US-6,869,433 03/22/05 Glascott
US-6,858,031 02/22/05 Morrison, et al.
US-6,843,791 01/18/05 Serhan
US-6,840,940 01/14/05 Ralph, et al.
US-6,835,196 12/28/04 Biedermann, et al.
US-6,830,571 12/14/04 Lenke, et al,
US-6,827,719 12/07/04 Ralph, et al.
US-6,790,209 09/14/04 Beale, et al,
US-6,780,186 08/24/04 Errico, et al.
Us-6,770,075 08/03/04 Howland
US-6,767,351 07/27104 Orbay, et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Fareign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
initals | No — ey | PGl | e R Fasages
Country Code * Number* Kind Code® (if known)
W02005/082262 09/09/05 Sournac, et al.
WO02005/072632 08/11/05 Sournac, et al.
EP1579816 09/28/05 Harms, et al.
EP1570795 09/07/05 Harms, et al.
W02005/020829 03/10/05 Renaud, et al.
W02005/000136 01/06/05 Clement, et al.
Examiner Date
Signature Considered

PTOISBIOBA (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
' Applicant's unique citation designation number (optional). * See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPQ Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is

attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.$.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours ta complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/ar suggestions for reducing this
burden, should be sent ta the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Depariment of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.

If vou need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 13 l of I 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-6,761,723 07/13/04 Buttermann, et al.
US-6,755.836 06/29/04 Lewis
US-6,755835 06/29/04 Schultheiss, et al.
US-6,755,829 06/29/04 Bono, etal.
US-6,746,449 06/08/04 Jones, et al.
US-6,740,086 05/25/04 Richelsoph
US-6,736,820 05/18/04 Biedermann, et al.
US-6,736,816 05/18/04 Ritland
US-6,733,502 05/11/04 Altarac, et al.
US-6,730,127 05/04/04 Michelson
US-6,730,093 05/04/04 Saint Martin
US-6,723,100 04/20/04 Biedermann, et al.
US-6,716,213 04/06/04 Shitoto
FOREIGN PATENT DOCUMENTS
Eﬁ?l:; Fser gge: Foreign Patent Document Pu%li;:ta:ion Nzr:;igg rl:agr(\:tﬁeedor Wﬁ\aeezségglvu'anr:?%al'si::gsés Te
: Country Code * Number* Kind Code® (if known) MM-0D-YYYY Document or Relevant Figures Appear
WQ2005/000137 01/06/05 Clement, et al.
WQ2004/107997 12/16/04 Bette, et al.
WQ02004/089245 10/21/04 Mueller
FR 2865378 10/22/04 Sournac, et al.
W02004/041100 06/21/04 Landry, etal.
FR 2857850 04/01/04 Clement, et al.
Examiner Date
Signature Considered

PTO/SB/O8A (04-03)
Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

"EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 18 if possible. “Applicant is to place & check mark here if English language Translation is
altached. .
This collection of informalion is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentialily is governed by 35 U.8.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS YO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 113 of 2152



Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet TM —l;of I 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-6,716,247 04/06/04 Michelson
US-6,716,214 04/06/04 Jackson
US-6,712,818 03/30/04 Micheison
US-6,706,045 03/16/04 Lin, etal.
US-6,699,249 03/02/04 Schiapfer, et al.
US-6,695,843 02/24/04 Biedermann, et al.
US-6,695,851 02/24/04 Zdeblick, et al.
US-6,695,843 02/24/04 Biedermann, et al.
US-6,689,134 02/10/04 Ralph, et al.
US-6,689,133 02/10/04 Morrison, et al.
US-6,682,529 01/27/04 Stahurski
US-6,679,833 01/20/04 Smith, e tal.
US-6,676,661 01/13/04 Martin Benlloch, et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initials No.! Date Applicant of Cited Where Relev_anl Passages
Country Code * Number* Kind Code? (if known) MM-DD-YYYY Document or Relevant Figures Appear
FR2865377 01/27/04 Clement, et al.
FR2865375 01/27/104 Sournac, etal.
FR2865373 01/27/04 Sournac, et al.
WO003/068088 08/21/03 Altarac, et al.
FR2856578 06/27/03 Clement, et al.
WO002/054966 07/18/02 Glascott
Examiner Date
Signature Considered

PTO/SBI/OBA (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
' Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
o:‘do:iuguenl by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is
atlached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.

If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
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Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 15 | of I 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No. MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code ? (if known) or Relevant Figures Appear
US-6,673,073 01/06/04 Schafer
US-6,663,635 12/16/03 Frigg, et al.
US-6,663,632 12/16/03 Frigg
US-6,660,004 12/09/03 Barker, et al.
US-6,656,179 12/02/03 Schaefer, et al.
US-6,656,181 12/02/03 Dixon, et al.
US-6,648,885 11/18/03 Friesem
US-6,648,887 11/18/03 Ashman
US-6,635,059 10/21/03 Randall, et al.
Us-6,626,807 09/30/03 Campbell, et al.
US~6,6261908 09/30/03 Cooper, et al.
US-6,623,485 09/23/03 Doubler, et al.
US-6,613,050 09/02/03 Wagner, et al.

FOREIGN PATENT DOCUMENTS

Ei(r?l gqaill-.ser Sgel Foreign Patent Document Put)DH;:faﬁon Ni?;“g; rl\’la‘l;r(\;ﬁzdor Wizs:séggi;r;\;lsp,a:n::gsés Te
Country Code * Number* Kind Code® (if known) MM-DD-YYYY Document or Relevant Figures Appear
EP1190678 03/27/02 Bono, et al.
(GB2365345 02/20/02 Cooper, et al.
EP1121902 08/08/01 Schaffier, etal.
FR2796545 01/26/01 Saint Martin, et al.
DE18507144 09/12/96 Gleich, et al.
FR2729291 07/19/96 Gennari
(G9202745.8 04/30/92 Hauck, et al.
Examiner Date
Signature Considered

Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

* Applicant's unique citation designation number (optional). * See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indicalion of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
of lgoﬁugnent by the appropriate symbols as indicated on the document under WIPQ Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language Translation is
attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The informalion is required to obtain of retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentialily is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated (o take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S, Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231,
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Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet L16 | of | 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-0D-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
Us-6,610,063 08/26/03 Kumar, et al.
US-6,595,992 07/22/03 Wagner, et al.
U8-6,595,993 07/22/03 Donno, et al.
US-6,585,740 07/01/03 Schlapfer, et al.
US-6,582,436 06/24/03 Schlapfer, et al.
US-6,582,466 06/24/03 Gauchet
US-6,565,567 05/20/03 Haider
US-6,565,565 05/20/03 Yuan, et al.
U8-6,562,040 05/13/03 Wagner
US-6,558,387 05/06/03 Ertico, et al.
US-6,554,834 04/29/03 Crozet, et al.
US-6,554,832 04/29/03 Shluzas
US-6,551,320 04/22/03 Liebermann
US-6,547.790 04/15/03 Harkey, Ill, etal.
US-6,533,786 03/18/03 Needham, et al.
US-6,530,929 03/11/03 Jusis, et al.
US$-6,527,804 03/04/03 Gauchet, et al.
US-6,520,962 02/18/03 Tayior, et al.
US-6,508,818 01/21/03 Steiner, et al.
FOREIGN PATENT DOCUMENTS
Examiner | Cile | Tordon Poon Poomen. o Memicantof i | Where Relovart Pastages |
: Country Code * Number* Kind Code® (if known) MM-DD-YYYY Document or Relevant Figures Appear
W02008/088731 07/24/2008 Hawkins
EP1925263 05/28/2008 Matthis, et al. .
Examiner Date
Signature Considered

PTO/SB/O8A (04-03)

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609, Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

! Applicant’s unique citation designation number (optional). ? See Kinds Cades of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document, ® Kind
of document by the appropriate symbols as indicated on the document under WIPQ Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language Translation is
altached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO ta process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimaled to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon he individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief infarmation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.
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Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 17 ‘ﬂ l 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initiats* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
UUS-6,488,681 12/03/02 Martin, et al,
US-6,485,494 11/26/02 Haider
US-6,471,705 10/29/02 Biedermann, et al.
US-6,471,703 10/29/02 Ashman
US-6,451,021 09/17/02 Ralph, et at.
US-6,440,137 08/27/02 Horvath, et al.
Us-6,402,752 06/11/02 Schaffler-Wachter, et al.
US-RE37,665 04/16/02 Ralph, et al.
US-6,368,321 04/09/02 Jackson
US-6,355,040 03/12/02 Richelsoph, et al.
US-6,309,391 10/30/01 Crandall, et al.
US-6,331,179 12/18/01 Freid, etal.
US-6,302,888 10/16/01 Mellinger, et al.
US-6,287,308 09/11/01 Betz, et al.
US-6,287,311 09/11/01 Sherman, et al.
US-6,280,445 08/28/01 Morrison, et al.
US-6,280,442 08/28/01 Barker, et al.
US-6,273,888 08/14/01 Justis
US-6,254,602 07/03/01 Justis
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initials No.' Date Applicant of Cited Where Relev_amt Passages
Country Code ® Number* Kind Code® (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

PTO/SB/0BA (04-03)
Approved for use through 04/30/2003. OMB 0651-0031

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if notin conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents al www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
o{ l;j‘c:hcu:;nent by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. °Applicant is to place a check mark here if English language Translation is
altached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection s estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application formto the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S, Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TQ: Commissioner for Patents, Washington, DC 20231, '

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select ootion 2.

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002

Page 117 of 2152



U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 18 l of | 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code ? (if known) or Relevant Figures Appear
US-6,248,105 06/19/01 Schlapfer, et al.
US-RE37,161 05/01/01 Michelson, et al.
US-6,224,596 05/01/01 Jackson
US-6,187,005 02/13/01 Brace, et al.
US-6,183,472 02/06/01 Lutz
US-6,146,383 11/14/00 Studer, et al.
US-6,132,434 10/17/00 Sherman, et al.
US-6,132,432 10/17/00 Richelsoph
US-6,132,431 10/17/00 Nilsson, et al.
US-6,113,601 09/05/00 Tatar
US-6,110,172 08/29/00 Jackson
US-6,099,528 08/08/00 Saurat
US-6,090,111 07/18/00 Nichols
US-6,090,110 07/18/00 Metz-Stavenhagen
US-6,086,588 07/11/00 Ameil, et al.
US-6,077,262 06/20/00 Schiapfer, et al.
US-6,074,391 06/13/00 Metz-Stavenhagen, et al.
US-6,063,090 05/16/00 Schlapfer
US-6,053,917 04/25/00 Sherman, et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initials No.' Date Applicant of Cited Where Relevgnl Passages
Country Code * Number* Kind Code?® (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
* Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is

attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to oblain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submilting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. SEND TO: C i

1er for Patents, W
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PTO/SB/08A (04-03)
Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 19 l of l 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No. MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code ? (if known) or Relevant Figures Appear
US-6,022,350 02/08/00 Ganem
US-6,019,759 02/01/00 Rogozinski
US-6,010,503 01/04/00 Richelsoph, et al.
US-5,964,760 10/12/99 Richelsoph
US-5,861,517 10/05/99 Biedermann, et al.
US-5,854,725 09/21/99 Sherman, et al.
US-5,891,145 04/06/99 Morrison, et al.
US-5,885,286 03/23/99 Sherman, et al.
US-5,882,350 03/16/99 Ralph, et al.
US-5,879,351 03/09/99 Viart
US-5,879,350 03/09/99 Sherman, et al.
US-5,876,402 03/02/99 Errico, et al.
US-5,863.293 01/26/99 Richelsoph
US-5,817,094 10/06/98 Errico, et al
US-5,800,435 09/01/98 Errico, et al.
US-5,797,911 08/25/98 Sherman, et al.
US-5,782,833 07/21/98 Haider
US-5,738,685 04/14/98 Halm, et al.
US-5,733,286 03/31/98 Errico, et al.
FOREIGN PATENT DOCUMENTS
Examiner | Cite | Tordon Paen Do P e MamaianioiCied | Where Relovant Paseages | |
: Country Code * Number* Kind Code® (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citalion if not in conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant's unigue citation designation number (optionat). 2 See Kinds Codes of USPTO Patent Documents at www.usplo.gov or MPEP 901.04.* Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is
altached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.14. This collection is estimated lo take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, shouid be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.
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PTOISB/0OBA (04-03)

Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1469/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 20 [ of l 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No. MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
USs-5,728,098 03/17/98 Sherman, et al.
US-5,725,528 03/10/98 Errico, et al.
US-5,716,356 02/10/98 Biedermann, et al.
US-5,890,630 11/25/97 Errico, etal.
US-5,681,319 10/28/97 Biedermann, et al.
Us-5,672,176 09/30/197 Biedermann, et al.
US-5,669,911 09/23/97 Errico, et al.
US-5,647,873 07/15/97 Errico, et al.
US-7,186,255 03/06/2007 Baynham, et al,
US-5,607,426 03/04/97 Ralph, et al.
US-5,601,553 02/11/97 Trebing, et al.
US-5,591,166 01/07/97 Bernhardt, et al.
US-6,586,984 12/24/96 Errico, et al.
US-5,584,834 12117196 Errico, et al.
US-5,569,247 10/29/96 Morrison
US-5,554,157 09/10/96 Errico, et al.
US-5,496,321 03/05/96 Puno, et al.
US-5,476,464 12/19/95 Melz-Stavenhagen, et al.
US-5,476,462 12/19/85 Allard, et al.
US-5,474,555 12/12/95 Puno, et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initials No.! Date Applicant of Cited Where Relev?nt Passages
Country Code * Nurmber* Kind Cade® (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in canformance and not considered. Include copy of this
form with next communication to applicant.

! Applicant's unique citation designation number (optional). ? See Kinds Cades of USPTO Patent Documents at www.usplo.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WiPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
o{tdogu:jnent by the appropriate symbals as indicated on the document under WIPO Standard ST. 16 if possible. Applicant is to place a check mark here if English language Translation is
attached. '
Thisi col_lection of infc{mgtion is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
appl_rcaqon. Confidentialily is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to comptete this form and/or suggestions for reducing this
burden, shouid be sent to the Chief Information Officer, U.S, Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.
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PTO/SB/08A (04-03)
Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet ] 21 I of I 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-5,466,237 11/14/95 Byrd, Il et al.
US-5,443,467 08/22/95 Biedermann, et al.
US-5,429,639 07/04/95 Judet
US-5,395,371 03/07/95 Miller, et al.
US-5,360,431 11/01/94 Puno, etal.
US-5,312,404 05/17/94 Asher, etal.
US-5,261,912 11/16/93 Frigg
US-5,207,678 05/04/93 Harms, et al.
US-5,129,388 07114192 Vignaud, et al.
US-4,946,458 08/07/90 Harms, et al.
US-2006/0058788 03/16/06 Hammer, et al.
US-2006/0052786 03/09/06 Dant, et al.
US-2006/0052784 03/09/06 Dant, et al.
US-2006/0052783 03/09/06 Dant, et al.
US-2006/0036252 02/16/06 Baynham, et al.
US-2006/0036242 02/16/06 Nilssan, et al.
US-2006/0025770 02/02/08 Schiapfer, et al.
US-2006/0025767 02/02/06 Khalili
US-2006/0025768 02/02/06 lott, et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initials No.! Date Applicant of Cited Where Relevant Passages
Country Code * Number* Kind Code® (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608, Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
' Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.qov or MPEP 901.04. * Enter Office that issued the document, bythe
two-letter code (WIPO Standard ST.3). ¢ For Japanese patent documents, the indicalion of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
o{tdorc‘ugnem by the appropriate symbols as indicated on the document under WIPQ Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is
attached.
This collection of information is required by 37 CFR 1.97 and 1.88. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Canfidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent ta the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO TH(S ADDRESS. SEND TO: Commissioner for Patants, Washington, DC 20231,

If vou need assistance in comopletina the form. call 1-800-PT0-9199 (1-800.78A.Q1Q8) and calart Antinn 3
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PTO/SB/08A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
‘ Art Unit
Examiner Name
Sheet —LZZ l of —I 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Docurnent Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code ? (if known) or Relevant Figures Appear
US-2006/0015104 01/16/06 Dalton
US-2006/0009769 01/12/06 Liebermann
US-2006/0009770 01/12/06 Speirs, et al.
US-2006/0004359 01/05/06 Kramer, et al.
US-2006/0004357 01/05/06 Lee, etal.
US-2006/0004363 ' 01/05/06 Brockmeyer, et al.
US-2006/0004360 01/05/06 Kramer, et al.
US-2005/0288669 12129105 Abdou
US-2005/0288671 12/29/05 Yuan, etal.
US-2005/0288673 12/29/05 Catbagan, et al.
US-2005/0283238 12/22/05 Reiley
US-2005/0283152 12/22/05 tindemann, et al.
US-2005/0283157 12/22/05 Coates, et al.
US-2005/0277925 12/15/05 Mujwid
US8-2005/0277928 12/15/05 Boschert
US-2005/0277919 12/15/05 Slivka, et al.
US-2005/0273101 12/08/05 Schumacher
US-2005/0273099 12/08/05 Baccelli, et al.
US-2005/0267474 12/01/05 Dalton

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initials No.* Date Applicant of Cited Where Relevant Passages
’ Counlry Code * Number* Kind Code® (if known) MM-DD-YYYY Document or Relevant Figures Appear

Examiner Date
Signature Considered

"EXAMINER: Initial if reference considered, whether or not citalion is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
' Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor musl precede the serial number of the patent document. 3 Kind
o{ldo;.u?enl by the appropriate symboals as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is
altached.
This collection of information is required by 37 CFR 1.97 and 1,98, The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an .
appl!cal!on. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Depariment of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231,

1f urrt nead aceiclance in completina the form. call 1-800-PT0-9199 (1.800-7RR-Q10Q) and calant nntinn
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PTO/SB/OBA (04-03)

Approved for use through 04/30/2003. OMB 0651-0031 -
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Applicston Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet l 23 I of l 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.’ MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2005/0261687 11/24/05 Garamszegi, et al.
1$-2005/0251141 11/10/05 Frigg, etal.
US-2005/0251137 1110105 Ball
US-2005/0240183 10127105 Vaughan
US-2005/0240181 10/27/05 Boomer, et al.
US-2005/0234450 10720/05 Barker
US-2005/0234452 10/20/05 Malandain
US-2005/0234451 10/20/05 Markworth
US-2005/0228501 10/13/05 Miller, et al.
US§-2005/0216003 09/29/05 Beidermann, et al.
US§-2005/0203516 09/15/05 Biedermann, et al.
U8-2005/0192580 09/01/05 Dalton
US-2005/0187555 08/25/05 Beidermann, et al.
US-2005/0187548 08/25/05 Butler, et al.
US-20056/0171540 08/04/05 Lim, et al.
US-2005/0165400 07/28/05 Fernandez
US-2005/0159750 07/21/05 Doherty
US-2005/0154391 07114105 Doherty, et al,
US-2005/0154389 07/114/05 Selover, et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
inils | Ko o iy | |
Country Code * Number* Kind Code® (if known) gures Appea
Examiner Date
Signature Considered

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include capy of this
form with next communication to applicant.
' Applicant’s unique citation designation number (optional). * See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document, * Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. Applicant is to place a check mark here if English language Translation is

attached.

This_ col'lecuon of inforyn;tiqn is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentialily is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
gppéufhoa !oln;jm bto the lliSt’hTC)éthr'nle fwul vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this

urden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.

If unii naad accictanra in comnleting tha farm rall 1-800-PTO.Q10Q /1.ANN.7RR.Q1Q0) an calant Antinn 2
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PTO/SB/O8A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persans are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet | 24 l of I 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2005/0149023 07/07/05 Ritland
US-2005/0131404 06/16/05 Mazda, et al.
US-2005/0131413 06/16/05 O'Driscoll, et al.
1S-2005/0113927 05/26/05 Malek
US-2005/0107788 05/19/05 Beaurain, et al,
US-2005/0080415 04/14/05 Keyer, et al,
US-2005/0070899 03/31/05 Doubler, el al.
US-2006/0055026 03/10/058 Biedermann, et al.
US-2005/0027296 02/03/05 Thramann, et al.
US-2004/0267264 12/30/04 Konieczynski, et al.
US-2004/0249380 12/09/04 Glascott
US-2004/0225289 11/11/04 Biedermann, et al.
US-2004/0236330 11/25/04 Purcell, et al,
US-2004/0210216 10/21/04 Farris, et al.
US-2004/0176766 09/09/04 Shluzas
US-2004/0186473 09/23/04 Cournoyer, et al.
US-2004/0172022 09/02/04 Landry, etal.
US-2004/0158247 08/12/04 Sitiso, et al.
US-2004/0147929 07/29/04 Biedermann, et al.
FOREIGN PATENT DOCUMENTS
Examiner | Gite | Toreon Paen Poomen P e MemicancoiCied | wne Relovant Pasesges | |
: Country Code * Number* Kind Code?® (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not cilation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant,
! Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-lelter code (WIPO Standard ST.3). * For Ji patent do ts, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is
attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.$.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TQ: Commissioner for Patents, Washington, DC 20231.

- If you need assistance in completing the form, call 1-800-PTO-9188 (1-800-786-9199) and select option 2.
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PTO/SBIO8A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet izs I of 1 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2004/0143265 07722104 Landry, et al.
US-2004/0138662 07/15/04 Landry, et al.
US-2004/0116929 06/17/104 Barker, et al.
US-2004/0097933 05/20/04 Lourdel, et al.
US-2004/0092934 05/13/04 Howland
US-2004/0006342 01/08/04 Altarac, et al.
US-2003/0216735 11/20/03 Altarac, et al,
US-2003/0208204 11/06/03 Bailey, et al.
US-2003/0199873 10/23/03 Richelsoph
US-2003/0176862 09/18/03 Taylor, et al.
US-2003/0163133 08/28/03 Altarac, et al.
US-2003/0149432 08/07/03 Frigg, et al,
US$-2003/0125741 07/03/03 Biedermann, et al.
US-2003/0105460 06/05/03 Crandall, et al.
US-2003/0100896 05/29/03 Biedermann, et al.
US-2003/0093078 05/15103 - Ri}land
US-2003/0073986 04/17/03 Doubler, et al.
US-2003/0023243 01/30/03 Biedermann, et al.
US-2002/0193795 12/19/02 Gertzbein, et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Ts
initals | No. — iy | ORAmaCled | e Reent Pasiages
Country Code * Number* Kind Code® (if known)
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
' Applicant’s unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.usplo.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). ¢ For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent documenl. ® Kind
o: tggﬁu‘rjnen\ by the appropriate symbols as indicated on the document under WIPQ Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is
attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentialily is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.

If you need assistance in compleling the farm, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 26 I of LSO Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No. MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2002/0173789 11/21/02 Howland
US-2002/0143341 10/03/02 Biedermann, et al.
US-2002/0203511 09/15/02 Wilson-MacDonald, et al.
US-2002/0111626 08/15/02 Ralph, et al.
US-2002/0082602 06/27/02 Biedermann, et al.
US-2002/0045898 04/18/02 Freid, et al.
US-2002/0035366 03/21/02 Walder, et al.
US-2001/0001119 05/10/01 Lombardo
US-2006/0106383 05/18/06 Biedermann, eta l.
US-2006/0084995 04/20/06 Biedermann, et al.
US-2007/0073291 03/29/07 Cordaro, et al.
US-2007/0078460 04/05/07 Frigg, et al.
US-2007/0083199 04/12/07 Baccelli

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initials No.' Date Applicant of Cited Where Relevgnl Passages
Country Code * Number* Kind Code® (if known) MM-DD-YYYY Document or Relevant Figures Appear
WQ02006/005198 01/19/06 Schlapfer
W02007/0130835 11115/07 Dewey, et al.
W02007/130840 11/15/07 Moore
W02007/130941 11115107 Wisnewski
W02007/124222 11/01/07 Malandain, et al.
W02006/119241 11/09/06 Dickinson, et al.

W02007/118045 10/18/07

Melkent, et al.

Date
Considered

Examiner
Signature

PTO/SBI0BA (04-03)

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609, Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

! Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-fetter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
o{ldorfug\enl by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is
attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submilting the completed
application formto the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.
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Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 27 | of | 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2007/0088357 04/19/07 Johnson, et al.
US-2007/0083817 04/26/07 Barrus, etal.
US-2007/0093818 04/26/07 Biedermann, et al.
US-2007/0093819 04/26/07 Albert
US-2007/0093826 04/26/07 Hawkes, et al.
US-2007/0093827 04/26/107 Warnick
1S-2007/0093831 04/26/07 Abdelgany, et al.
US-2007/0055242 03/08/07 Bailly
US-2006/0235389 10/19/06 Albert, et al.
US-2006/0235392 10/19/06 Hammer, et al.
US-2006/0235393 10/19/06 Bono, et al.
US-2006/0241593 10/26/06 Sherman, et al.
US-2006/0241585 10/26/06 Molz, IV, etal.
US-2006/0241599 10/26/06 Koniecznski, et al.
US-2006/0241600 10/26/06 Ensign, et al.
US-2006/0247631 11/02/06 Ahn, etal,
US-2006/0247624 11/02/06 Banouskou, et al,
US-2006/0247636 11/02/06 Yuan, etal.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initials No.’ Date Applicant of Cited Where Relev;nt Passages
Country Code * Number* Kind Code® (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609, Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant,

' Applicant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the documment, by the
two-letter code (WIPO Standard ST.3). ¢ For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.  Kind
:{ ;g;ugent by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible, ®Applicant is to place a check mark here if English language Translation is

ed.
Thls‘ col_lection of‘inlorvm:.an'on is required by 37 CFR 1.7 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
appl!cat!on. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
applicalion form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231,
If vou need assistance in completing the form. call 1-800-PTO-9199 (1-800-786.9199) and <alact antinn 2
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PTO/SBIO8A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet T 28 l of I 50 Attorney Docket Number 11,433
U. §. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2006/0264833 11/23/06 Baker, et al.
US-2006/0264936 11/23/06 Partin et al.
US-2006/0276787 12/07/06 Zubok, et al.
US-2006/0276791 12/07/06 Shluzas
US-2006/0276792 12/07/06 Ensign, eta I.
US-2006/0282074 12/14/06 Renaud, et al.
US-2006/0293659 12/28/06 Alvarez
US-2006/0293666 12/28/06 Matthis, et al.
US-2006/0293665 12/28/06 Shluzas
US-2006/0247779 11/02/06 Gordon, et al,
US-2007/0016188 01/18/07 Boehm, Jr., et al.
US-2007/0049933 03/01/07 Ahn, et al.
US-2007/0043364 02/22/07 Cawley, et al.
US-2007/0043359 02/22/107 Altarac, et al.
US-2007/0043358 02/22/07 Molz, IV, etal.
US-2007/0043357 02/22/07 Kirschman
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initials No.! Date Applicant of Cited Where Relev'ant Passages
Country Code * Number* Kind Code® (if known) MM-0D-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Palent Documents at www.uspto gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the palent document. ® Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English tanguage Translation is

attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to oblain or retain a benefit by the public which is to file (and by the USPTO to process) an
applicalion, Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time Yyou require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S, Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. SEND TO: Commissioner for Pat

ents, Washington, DC 20231.
i
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PTO/SB/OBA (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 29 l of l 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2007/0016198 01/18/07 Boehm, Jr., etal.
US-2007/0021750 01/25107 Shluzas, el al.
US-2007/0043355 02/22/07 Bette, et al.
US-2007/0055235 03/08/07 Janowski, et al.
US-2007/0055238 03/08/07 Biedermann, et al.
US-2007/0055239 03/08/07 Sweeney, et al.
US-2007/0055240 03/08/07 Matthis, et 2802
US-2007/0055241 03/08/07 Matthis, et al.
US-2007/0073291 03/29/07 Cordaro, et al.
US-2006/0106380 05/18/06 Colleran, et al.
US-2006/0095037 05/04/06 Jones, et al.
US-2006/0089644 04/27/06 Felix
US-2006/0089643 04/27/06 Mujwid
US-2006/0084993 04/20/06 Landry, et al.
US-2006/0084989 04/20/06 Dickinson, et al.
US-2006/0084981 04/20/06 Shluzas
US-2006/0079899 04/13/06 Ritland
US-2006/0079895 04/13/06 McLeer
FOREIGN PATENT DOCUMENTS
Examier | Cite | o o™ Do | hepicanoiCied | wnore Relevan Passages | |
' Country Code * Number* Kind Cade® (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609, Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

! Applicant's unique citation designation number (optional).  See Kinds Codes of USPTO Patent Documents at www.usplo.gov or MPEP 901,04, * Enter Office that issued the document, by the
two-lelter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the seria! number of the patent document. ®Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible, ®Applicant is to place a check mark here if English language Translation is
attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 1).S.C. 122 and 37 CFR 1.14. This collection is estimated to lake 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, OC 20231.
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PTO/SB/08A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet EO Bf 1 50 Attorney Docket Number 11,433
U. 8. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2006/0079894 04/13/08 Colleran, et al.
US-2006/0074419 04/06/06 Taylor, et al,
US-2006/0212034 09/21/06 Triplett, et al.
US-2006/0229614 10/12/06 Foley, et al.
US-2006/0229615 10/12/06 Abdou
US-2006/0200123 09/07/06 Mueller
US-2006/0200149 09/07/06 Hoy, et al.
US-2008/0200131 09/07/06 Chao, etal.
US-2006/0195198 08/31/06 Schumacher
US-2006/0173456 08/03/06 Hawkes, et al.
US-2006/0173454 08/03/06 Spitler, et ak,
US-2006/0167455 07/27/06 Clement, et al.
US-2006/0161152 07/20/06 Ensign, et al.
US-2006/0155278 07/13/06 Warnick
US-2006/0155277 07/13/06 Metz-Stavenhagen
US-2006/0149244 07/06/06 Amvein, et al.
US-2006/0149241 07/06/06 Richelsoph, et al.
US-2006/0149232 07/06/06 Sasing

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initials No.' Date Applicant of Cited Where Relevant Passages
: MM-DD-YYYY Document or Relevant Figures Appear

Country Code * Number* Kind Code® (if known)

Examiner Date
Signature Considered

PTO/SBIO8A (04-03)
Approved for use through 04/30/2003. OMB 0651-0031

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

' Applicant's unique citation designation number (optional), ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.,04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document, * Kind
o: lgoﬁudmenl by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is
altached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentialily is governed by 35 U.S.C. 122and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application formto the USPTO. Time wilt vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet I 31 ﬁf EO Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2006/0142761 06/29/06 Landry, eta 1.
US-2006/0129149 06/15/06 lott, et al.
US-2006/0129147 06/15/06 Biedermann, et al.
US-2006/0116677 06/01/06 Burd, et al.
US-2007/0260243 11/08/07 Biedermann
US-2007/0100341 05/03/07 Reglos, et al.
US-2007/0118117 05/24/07 Altarac, et al.
US-2007/0118118 05/24/07 Kwak, et al.
US-2007/0118123 05/24/07 Strausbaugh, et al.
US-2007/0118124 05/24/07 Biedermann, et al.
US-2007/0123862 05/31/07 Warnick
US-2007/0123864 05/31/07 Walder, et al.
US-2007/0123867 05/31/07 Kirschman
US-2007/0161986 07/12/07 Levy
US-2007/0161994 07112107 Lowrey, et al.
US-2007/0161995 07/12/07 Trautwein, et al.
US-2007/0161996 07/12/07 Biedermann, et al.
US-2007/0161999 07/12/07 Biedermann, et al.

FOREIGN PATENT DOCUMENTS

Examiner Cite | Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
\ a[t'n | No.* Date Applicant of Cited Where Relevant Passages
niials 0. MM-DD-YYYY Document or Relevant Figures Appear

Country Code * Number* Kind Code® (if known)

Examine; Date
Signature Considered

PTO/SB/0BA (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw fine through cilation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

! Applicant’s unique cilation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. > Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is
attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO lo process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application formto the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231. )
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Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet J 32 1 of l 50 Attorney Docket Number 11,433
U. §. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2007/0167948 07119107 Abdou
US-2007/0167949 07/19/07 Altarac, et al.
US-2007/0123870 05/31/07 Jeon, etal.
US-2007/0173819 07726107 Sandlin
US-2007/0173820 07/26/07 Trieu
US-2007/0173828 07126107 Firkins, et al.
US-2007/0191839 08/16/07 Justis, et al.
US-2007/0198014 08/23/07 Graf, el al.
US-2007/0208344 09/06/07 Young
US-2007/0225707 09/27/07 Wisnewski, eta |,
US-2007/0225711 09/27/07 Ensign
US-2007/0233078 10/04/07 Justis, et al,
US-2007/0233080 10/04/07 Na, etal.
US-2007/0233086 10/04/07 Harms, et al.
US-2007/0233087 10/04/07 Schiapfer
US-2007/0250061 10/25/07 Chin, et al.
US-2005/0260058 11/2005 Casagne, il
US-2005/0096654 05/2005 Lin
FOREIGN PATENT DOCUMENTS
Eﬁg‘nser ,Sge‘ Foreign Patent Document Put:ju:;lon N:r;w;ii ‘:aé?giet:dor Wiaegizségzl‘;;r;?%alé‘;\:;és Te
: Country Code * Number* Kind Code® (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608. Draw line through citation if not in canformance and not considered. Include copy of this
form with nexi communication to applicant, .

' Applicant's unique citation designation number (optional).  See Kinds Codes of USPTO Patent Documents at www.usplo.gov or MPEF 901.04.* Enter Officé that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind
of document by the appropriate symbals as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is
attached.

This collection of information is required by 37 CFR 1,97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.$.C. 122 and 37 CFR 1.14. This collection is estimated 1o take 2 hours to complete, including gathering, preparing, and submitling the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Depariment of Commerce, Washington, D.C. 20231, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, OC 20231.
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PTO/SB/08A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 33 | of I 50 Attorney Dacket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No.” MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code ? (if known) Figures Appear
US-2006/0217716 0972006 Baker, et al.
US-2003/0153911 08/2003 Shluzas
US-2002/0072751 06/2002 Jackson
US-2002/0133159 09/2002 Jackson
US-2003/0023240 0172003 Amyrein, et al.
US-7,211,086 05/01/07 Biedermann, et al.
US-7,186,255 03/06/07 Baynham, et al.
US-7,121,755 10/17/06 Schiapfer, et al.
US-7,125,426 10/24/06 Moumene, et al.
US-7,128,743 10/31/06 Metz-Stavenhagen
US-7,141,051 11/28/06 Janowski, et al.
US-7,144,396 12/05/06 Shluzas
US-7,163,538 1/16/07 Altarac, et al.
US-7,163,539 1/16/07 Abdelgany, et al.
US-7,166,108 1/23/07 Mazda, et al.
US-7,090,674 8/15/06 Doubler, et al.
US-7,087,057 08/08/06 Konieczynski, et al.
US-7,066,937 06/27/06 Shluzas
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, T
Initials No.! Date Applicant of Cited Where Relevant Passages
Country Code * Number* Kind Code?® (if known) MM-DD-YYYY Document or Relevant Figures Appear
* S
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 801.04.* Enter Office that issued the document, by the
two-letter code (WIPO Stanqard ST.3). * For Japanese palent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind
of do:umenl by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is
attached.
This_ collection of info(mtiqn is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
applicayon. Confidentiality is govgrned by 35U.8.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
gppdhcauo: folrdm bto lhe‘l:thToc. T ufne will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
urden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Comy . for Patents, Washi DC 20231, i
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PTO/SB/O8A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet i 34 Tof l 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No.” MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code ? (if known) Figures Appear
US-7,081,116 07/25/06 Carly
US-RE39,089 05/02/06 Ralph, et al.
US-7,022,122 04/04/06 Amvrein, et al.
US§-7,083,621 08/01/06 Shaolian, et al.
US-7,066,937 06/27/06 Shluzas
Us-7,211,087 05/01/07 Young
US-7,223,268 05/29/07 Biedermann
US-7,264,621 09/04/07 Coates, et al.
US-7,270,665 09/18/07 Morrison, et al.
US-7,291,151 11/06/07 Alvarez
U$-7,291,153 11/06/07 Glascott
US-7,294,128 1113/07 Alleyne, et al.
US-7,294,129 11/13/07 Hawkins, et al.
US-2,346,346 04/11/1944 Anderson
US-4,759,672 07/1988 Nilsen, et al.
US-2,813,450 1111857 Dzus
US-2,362,999 11/1944 Elmer
US-7,066,062 06/2006 Flesher
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Narne of Patentee or Pages, Columns, Lines, ™
Initials No.! Date Applicant of Cited Where Relevant Passages
Country Code * Number* Kind Code® (if known) MM-DD-YYYY Document or Relevant Figures Appear
——
Examiner Date
Signature Considered

PTO/SB/0BA (04-03)

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

' Applicant’s unique citation designation‘number (optional). * See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. > Enter Office that issued the document, by the
two-lelter code (WIPO Stam}ard ST.3). For'Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind
g:(do:u;nenl by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is

ached.
This. colllecu'on of infom\.?(iqn is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by35U.8.C. 122and 37 CF_R 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submilting the completed
Sﬁzz::n:: J&;mbl: tr;ell:S;TOC.hﬁvfr}e 'wull vatw dg;f}ending gpgn the individual case. Any comments on the amount of time you require to complete this form and/cr suggestions for reducing this
. sent to the Chiel Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washingten, D.C. 20231, DO NOT SEND FEES OR COMPL
FORMS TO THIS ADDRESS. SEND TO: Commissloner for Patents, Washington, DC 20231. s oRrco ETED
P o es te amatattan &

———— P
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Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet l 35 ] of ‘ 50 Attorney Docket Number 11,433
. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No. MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-5,019,080 05/1991 Hemer
US-4,033,139 0711977 Frederick
US-6,186,718 02/2001 Fogard
US-6,214,012 04/2001 Karpman, et al.
US-2,531,892 11/1950 Reese
US-3,013,244 12/1961 Rudy
Us-7,214,227 05/2007 Colleran, et al.
US-6,296,642 10/2001 Morrison, et al.
US-6,896,677 05/2005 Lin
US-5,938,663 08/1999 Petreto
US-5,873,878 02/1999 Harms, et al.
US-6,652,526 11/2003 Arafiles
US-6,296,642 10/2001 Morrison, et al.
US-6,371,957 04/2002 Amrein, et al.
US-4,790,297 12/1988 Luque
US-7,699,872 04/20/2010 Farris, etal.
US-7,699,875 04/20/2010 Timm
US-7,699,876 0472072010 Barry, et at.
US-7,704,271 04/27/2010 Abdou
US-7,713,288 05/11/2010 Timm, et al.
US-7,717,941 05/18/2010 Petit
US-7,717,942 05/18/2010 Schumacher
US-7,717,943 05/18/2010 Kirschman
Examiner Date
Signature Cansidered

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

' Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04.* Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3), * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind
o:‘dz:u?ent by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is 1o place a check mark here if English tanguage Translation is
attached.

Thig colvlectien of infomvalion is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
applgcat!on. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submilling the completed
application formto the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.
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PTO/SB/O8A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 36 I of | 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.? MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Retevant Figures Appear
US-7,294,128 11/13/2007 Alleyne, et al.
US-7,294,127 11/13/2007 Hawkins, et al.
US-7,306,603 12/11/2007 Boehm, Jr,, et al.
US-7,306,604 12/11/2007 Carli
US-7,306,606 12/1112007 Sasing
US-7,314,467 01/01/2008 Howland
US-7,316,684 01/08/2008 Baccelli, et al.
US-7,322,979 01/29/2008 Crandall, et al.
US-7,335,201 02/2612008 Doubler, et al.
US-7,335,202 02/26/2008 Matthis, et al.
US-7,338,490 03/04/2008 Ogilvie, et al.
US-7,338,4911 03/04/2008 Baker, et al.
US-2007/0270806 11/22/2007 Foley, etal.
US-2007/0270807 11/22/2007 Armstrong, et al,
US-2007/0270810 1112212007 Sanders
US-2007/0270813 11/22/2007 Garamszegi
US-2007/0270815 1112212007 Johnson, et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Ts
Initials No.! Date Applicant of Cited Where Relev_ant Passages
Country Code * Nurmber* Kind Code® (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

PTO/SB/0O8A (04-03)
Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

! Applicant’s unique citation designation number (optional), 2 See Kinds Codes of USPTO Patent Dacuments at www.uspto.gov or MPEP 901.04, * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *King
o{ldo:uénent by the appropriate symbols as indicated on the document under WIPO Standard ST, 16 if possible. *Applicant is to place a check mark here if English language Translation is
altached. :
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
applicat!on. Confidentialily is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated o take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent ta the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissloner for Patents, Washington, DC 20231.
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Subsiilute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 37 ] of I 50 Attorney Docket Number 11,433
. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2007/0270830 11/22/2007 Morrison
US-2007/0270831 11/22/2007 Dewey, el al.
US-2007/0270832 1112212007 Moore
US-2007/0270835 11/22/2007 Wisnewski
US-2007/0270839 11/22/12007 Jeon, etal.
US-2007/0288004 12/1312007 Alvarez
US-2008/0009862 01/10/2008 Hoffman
US-2008/0009864 01/10/2008 Forton, et al.
US-2008/0015578 01/17/2008 Erickson, et al.
US-2008/0015579 01/17/2008 Whipple
US-2008/0015580 01/17/2008 Chao
US-2008/0015584 01/17/2008 Richelsoph
US-2008/0015586 01/17/2008 Krishna, et al.
US-7,722,646 05/25/2010 Ralph, et al.
US-7,722,649 05/25/2010 Biedermann, et al.
US-7,722,651 05/25/2010 Kwak, et al.
US-7,722,652 051252010 Justis, et al.
US-7,722,654 05/25/2010 Taylor, et al.
US-7,727,261 06/01/2010 Barker, etal.
US-7,731,736 06/08/2010 Guenther, et al.
US-7,731,749 06/08/2010 Biedermann, et al.
US-7,748,258 07/06/2010 Biedermann, et al.
US-7,758,618 07/20/2010 Walder, et al,
US-2010/0094343 04/15/2010 Pham, et al.
Examiner Date
Signature Considered

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609, Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant’s unique citalion designation number (optional). * See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). ¢ For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind
of document by the appropriate symbals as indicated on the document under WIPO Standard ST. 16 if possible, *Applicant is to place a check mark here if English language Translation is

attached.

This collection of information is required by 37 CFR 1,97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Informalion Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231, DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. SEND TO: € Issi

for Patents, W,

, DC 20231.
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PTO/SB/OBA (04-03)

Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 38 l of LSO Attorney Docket Number 11,433
. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials® No.® MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2008/0021454 01/24/2008 Chao, et al.
US-2008/0021455 01/24/2008 Chao, et al.
US-2008/0021462 01/24/2008 Trieu
US-2008/0021464 01/24/2008 Morin, et at.
US-2008/0021473 01/24/2008 Butler, et al.
US-2008/0027432 01/31/2008 Strauss, et al.
US-2008/0039838 02/14/2008 Landry, et al.
US-2008/0039843 02/14/2008 Abdou
US-2008/0045951 02/21/2008 Fanger, et al.
US-2008/0045955 02/21/2008 Berrevoets, et al.
US-2008/0045957 02/21/2008 Landry, et al.
US-2008/0051780 02/28/2008 Vaidya, et al.
US-2008/0058811 03/06/2008 Alleyne, el al.
US-2010/0094348 04/15/2010 Biedermann, et al.
US-2010/0094348 04/1512010 Hammer, et al.
US-2010/0094352 04/15/2010 lott, et al.
US-2010/0094353 04/15/2010 Shim, et al.
US-2010/01001386 04/22/2010 Won, etal,
US-2010/0100137 04/22/2010 Justis, et al.
US-2010/0106189 04/29/2010 Mifler
US-2010/0114170 05/06/2010 Barrus, etal.
US-2010/0114171 05/06/2010 Boachie-Adjei, et al.
US-2010/0114180 05/06/2010 Rock, et al.
Examiner Date
Signature Considered

*EXAMINER: nitial if reference considered, whether or not citalion is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicanl’s unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document, *Kind
of document by the appropriate symbols as indicated on the document under WIPQ Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is

attached.

Thisl colllec\ion of |nform§ﬁon is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Palent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washingtan, DC 20231,
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PTO/SB/08A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are reguired to respond to a collection of information unless it contains a valid OMB control humber

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
' STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet ~r39 ] of LSO Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.? MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2008/0058812 03/06/2008 Zehnder
US-2008/0065073 03/13/2008 Perriello, et al.
US-2008/0065077 03/13/2008 Ferree
US-2008/0071273 03/20/2008 Hawkes, et al.
US-2008/0071277 03/20/2008 Warnick
US-2008/0071274 03/20/2008 Enisgn
US-2008/0065075 03/13/2008 Dant
US-2008/0077139 03/27/2008 Landry, etal.
US-2008/0086131 04/10/2008 Daly, eta .
US-2008/0086132 04/10/2008 Biedermann, eta I.
US-2008/0097441 04/24/2008 Hayes, et al.
US-2008/0097457 04/24/12008 Warnick
US-2008/0108992 05/08/2008 Barry, et al.
US-2008/0119858 05/22/2008 Potash
US-2008/0140075 06/12/2008 Ensign, et al.
US-2010/0125302 05/20/2010 Hammill, Sr., et al.
US-2010/0131017 05/27/2010 Farris, et al.
US-2010/0131018 05/27/2010 Konieczynski, et al.
US-2010/0137918 06/03/2010 Wilcox, et al.
US-2010/0137920 06/03/2010 Hammill, Sr., et al.
US-2010/0145390 06/10/2010 McCarthy, et al.
US-2010/0152776 06/10/2010 Keyer, et al.
US-2010/0152785 06/17/2010 Forton, et al.
Examiner Date
Signature Considered

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

! Applicant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Slanz_iard ST.3).¢ For.Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 3 Kind
o:ldo'c‘u;nem by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is
altached.

This collection of info(ngtiqn is required by 37 CFR 1.97 and 1.98. The information is required 1o obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
applgcalfon. Confidentiality is govgmed py 35U.8.C. 122and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
gsz;lecsh::ofﬂzn;: ;:zgg;‘l;oéh“l'n?:e:wn vafry d(e);f)fending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reduci ng this

, shou ief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETE
FORMS TO THIS ADDRESS. SEND TO: Commi: for Patents, Wast , DC 20231, ‘ i °
PR
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PTO/SB/0OBA (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT
Filing Date
(Use as many sheets as necessary)
First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet ] 40 I of l 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No."® MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code ? (if known) or Relevant Figures Appear
US-2008/0161859 07/03/2008 Nilsson
US-2008/0161863 07/03/2008 Amold, et al.
US-2008/0177321 07/24/2008 Drewry, et al.
US-2008/0177322 07/24/2008 Davis, et al.
US-2008/0183215 07/31/2008 Altarac, et al.
US-2008/0183223 07/31/2008 Jeon, etal.
US-2008/0195159 08/14/2008 Kloss, et al.
US-2008/0200956 08/21/2008 Beckwith, et al.
US-2008/0177332 07/24/2008 Reiley, et al.
US-2008-0200956 08/21/2008 Beckwith, et al.
US-2008/0215095 09/04/2008 Biedermann, et al.
US-2008-0228229 09/18/2008 Walder, et al.
US-2008/0234734 09/24/2008 Walder, et al,
US-2008/0234756 09/25/2008 Sutcliffe, et al.
US-2008/0234759 09/25/2008 Marino
Us-2010/0152787 06/17/2010 Walsh, et al.
US-2010/0152788 06/17/2010 Warnick
US-2010/0160965 086/24/2010 Viker
US-2010/0160974 06/24/2010 Viker
Us-2010/0160980 06/24/2010 Walsh, et al.
US-2010/0168796 07/01/2010 Eliasen, et al.
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if notin conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant's unique citation designation number (optional). * See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. > Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). ¢ For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
o{tdo:.x;nem by the appropriate symbols as indicated on the document under WIPQ Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language Translation is
attached.
ThisA collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
applgcalion. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application formto the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief tnformation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.

f veur naad assistance in comoletina the form. call 1-800-PTO-9199 (1-800-786-9199) and selaet antinn ?
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PTO/SB/08A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT
Filing Date
(Use as many sheets as necessary)
First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet I of J 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No." MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code ? (if known) or Relevant Figures Appear
US-2008/0249570 10/09/2008 . Carson, et al.
US-2008/0262548 10/23/2008 Lange, etal.
US-2008/0262556 10/23/2008 Jacofsky, et al.
US-2008/0269742 10/30/2008 Levy, etal.
US-2008/0269809 10/30/2008 Garamszegi
US-2008/0287994 11/20/2008 Perez-Cruet, et al.
US-2008/0288002 11/20/2008 Crall, et al.
US-2008/0306528 12/11/2008 Winslow, et al.
US-2008/0306533 12/11/2008 Winslow, et al.
US-2008/0306539 12/11/2008 Cain, et al.
US-2006/0166535 07/27/2006 Brumfield, et al.
US-2006/0276789 12/07/2006 Jackson
US-2007/0055244 03/08/2007 Jackson
US-2010/0168800 07/01/2010 Biedermann, et al.
US-2010/0168801 07/01/2010 Biedermann, et al.
US-2010/0174322 07/08/2010 Abdelgany, et al.
US-2010/0179603 07/15/2010 Warnick
US-2010/0063553 03/11/2010 Warnick
US-2008/0249576 10/09/2008 Wawkes, et al.
Us-5,683,392 11/04/1997 Richelsoph
US-7,604,655 10/20/2009 Warnick
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant’s unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. > Enter Office that issued the document, by the
two-letter code (WIPQ Slandard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. Applicant is to place a check mark here if English language Translation is

attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The informalion is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentialily is governed by 35 U.S.C. 122 and 37 CFR 1,14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231, DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231,
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PTO/SB/O8BA (04-03)

Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 42 I of l 50 Attorney Dacket Number 11,433
. . PATENT DOCUMENTS
Examiner Cite Docurnent Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No." MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-7,695,498 04/13/2010 Ritland
US-7,695,497 04/13/2010 Cordaro, et al.
US-7,691,132 04/06/2010 Landry, et al.
US-7,691,131 04/06/2010 Graf
US-7,691,129 04/06/2010 Felix
US-7,686,835 03/30/2010 Warnick
US-7,686,834 03/30/2010 Saint Martin
US-7,686,833 03/30/2010 Muhanna, et al.
US-7,682,377 03/23/2010 Konieczynski, et al.
US-7,678,139 03/16/2010 Garamszegi, et al.
US-7,678,136 03/16/2010 Doubler, et al.
US-7,674,277 03/09/2010 Burd, et al.
US-2010/0094353 04/15/2010 Shim, et al.
US-2010/0094352 04/15/2010 lott, et al.
US-2010/0094349 04/15/2010 Hammer, et al.
US-2010/0094348 04/15/2010 Biedermann, et al.
US-2010/0094345 04/15/2010 Saidha, et al.
US-2010/0094343 04/15/2010 Pham, et al.
US-2010/0087865 04/08/2010 Biedermann, et al.
US-2010/0087861 04/08/2010 Lechmann, et al.
US-7,087,057 08/08/2006 Konieczynski, et al.
US-2006/0217716 09/28/2006 Baker, et al.
Examiner Date
Signature Considered

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609, Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.usplo.gov or MPEP 801.04. * Enter Office that issued the document, by the
two-letter code (WIPQ Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind

of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if

altached.

possible. *Applicant is to pla;e a check mark here if English language Translation is

This callection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain o retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1,14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTQ. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sen to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. SEND TO: Commissi

meetalaman fn

oner for Patents, Washington, DC 20231,
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PTO/SBIOBA (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 43 | of l 50 Attomey Docket Number 11,433
U. 8. PATENT DOCUMENTS
Examiner Cite Document Number F;ublication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.® MM-DD-YYYY Applicant of Cited Docurment Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2009/0082819 03/26/2009 Blain, et al,
US-2009/0076552 03/19/2009 Tornier
US-2010/0069969 03/18/2010 Ampuero, et al.
US-2010/0069963 03/18/2010 Eckman
US-2010/0063551 03/11/2010 Richelsoph
US-2010/0063550 ‘ 03/11/2010 Felix, et al.
US-2010/0083546 03/11/2010 Miller, et al.
US-2010/0063545 03/11/2010 Richelsoph
US-2010/0057126 03/04/2010 Hestad
US-2010/0057125 03/04/2010 Viker
us-
us-
Us-

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initial No.! Date Applicant of Cited Where Relevant Passages
nitals 0. MM-DD-YYYY Document or Relevant Figures Appear

Country Code * Number* Kind Code® (if known)

Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation s in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

! Applicant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04, * Enter Office thal issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind’
of dc;u:\enl by the appropriate symbols as indicated on the document under WIPQ Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language Translation is
attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submilting the completed
application formto the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent lo the Chief information Officer, U.S. Patent and Trademark Qffice, U.S. Department of Commerce, Washington, D.C, 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADORESS. SEND TO: Commissioner for Patents, Washington, DC 20231.
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PTOQ/SB/0OBA (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE | Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 44 | of | 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.” MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) . or Relevant Figures Appear
US-7,819,902 10/26/10 Abdelgany, et al.
Us-7,811,310 10/12/10 Baker, et al.
US-7,811,288 10/12/10 Jones, et al.
US-7,806,913 10/05/10 Fanger, et al.
US-7,794,480 09/14/10 Gordon, et al.
US-7,794,477 09/14/10 Melkent, et al.
US-7,789,800 09/07/10 Levy, etal.
US-7,785,354 08/3110 Biedermann, et al.
US-7,785,351 08/31/10 Gordon,e t al.
US-7,780,706 08/24/10 Marino, et al.
US-7,766,945 08/03/10 Nilsson, et al.
US-7,766,944 08/03/10 Metz-Stavenhagen
US-7,766,946 08/03/10 Bailly
US-7,766,943 08/03/10 Fallin, et al.
US-7,763,057 07/27110 Abdelgany, et al.
US-8,021,097 09/20/11 Farris, et al.

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent Document Publication Name of Patentee Pages, Columns, Té
Initials No." Date or Lines, Where
MM-DD- Applicant of Cited Relevant Passages
Country Code * Number* Kind Code?® (if YYYY Document or Relevant Figures
known) Appear
Examiner Date
Signature Considered

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

! Applicant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04.2 Enter Office thal issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind
ofldocurnent by the appropriate symbots as indicated on the document under WIPO Standard ST, 16 if possible. *Applicant is to place a check mark here if English language Translation is
attached. .

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent o the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washinglon, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.
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PTO/SB/OBA (04-03)
Approved for use through 04/30/2003, OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduclion Act of 1995, no persons are regired to respond to a collection of information unless it contains a valid OMB control numbe:
Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT
(Use as many sheets as necessary) Filing Date
First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 45 I of ! 50 Attorney Docket Number 11,433
U. 8. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials™ No.’ MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code ? (if known) Figures Appear
US-2010/0262196 1014/10 Barrus, et al.
US-2010/0256682 10/07/10 Fallin, et al.
US-2010/0256681 10/07110 Hammer, et al.
US-2010/0249856 09/30/10 lott, et at.
US-2010/0249846 09/30/10 Simonson
US-2010/0241170 09/23/10 Cammisa, et al.
US-2010/0234891 09/16/10 Freeman, et al.
US-2010/0228293 09/09/10 Courtney, et al.
US-2010/0222822 09/02/10 Farris, et al.
US-2010/0204735 08/12/10 Gephart, et al.
US-2010/0198272 08/05/10 Keyer, et al.
US-2010/0198270 08/05/10 Barker, etal.
US-2010/0198269 08/05/10 Taylor, etal.
US-2010/0191290 07/29110 Felix
US-2010/0185247 07/22/10 Richelsoph
US-7,572,279 08/11/2009 Jackson
US-7,186,255 03/06/2007 Baynham, et al,
US-2008/0154315 06/26/2008 Jackson
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, T*
Initials No.' Date Applicant of Cited Where Relevant Passages
Country Code ® Number* Kind Code? (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

"EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind
o:(do:‘:uanem by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language Translation is
attached.
This collection of infor]r@ion is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
appl!cation, Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated (o take 2 hours to complete, including gathering, preparing, and submilling the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DQ NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.

"
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PTO/SB/08A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet l46 I of [ 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No. MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-7,972,364 07/05/11 Biedermann, et al.
US-RE42,545 07/12/11 Ralph, et al.
US-7,985,242 07/26/11 Forton, et al.
US-7,985,248 07/26/11 Walder, et al.
US-7,988,694 08/02/11 Barrus, et al.
US-7,988,711 08/02/11 Errickson, et al.
US-RE42,626 08/16/11 Taylor, et al.
US-8,022,806 08/23/11 Justis
US-8,012,183 09/06/11 Alain
US-8,012,186 09/06/11 Pham, et al.
US-8,012,188 09/06/11 Meltent, et al.
US-8,016,862 09/13/11 Felix, et al.
US-8,016,866 09/13/11 Warnick
US-8,021,397 09/20/11 Farris, et al.
US-8,025,681 09727111 Colleran, et al.
US-8,029,539 01/04/11 Kirschman
8,034,084 10/11/11 Landry, et al.
8,043,340 10/25/11 Law
US-2011/0166606 07/0711 Stihl, etal.
US-2011/0172715 07/14/11 Pond, Jr., et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Initials No.* Date Applicant of Cited Where Relev?nl Passages
Country Code * Number* Kind Code? (if known) MM-DD-YYYY Document or Relevant Figures Appear
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line thraugh citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPQ Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
of document by the appropriate symbols as indicated on the document under WIPQ Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is

attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application formto the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231, DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231.
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PTO/SBI/O8A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLLOSURE Application Number
STATEMENT BY APPLICANT Filing Date
(Use as many sheets as necessary) First Named Inventor
Art Unit
Examiner Name
| 47 J of l 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,

Initials” No.’ MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-2011/0178558 07/21/11 Barry
US-2011/0184471 07/28/11 Foley, etal.
US-2011/0190822 08/04/11 Spitler, et al.
US-2011/0190823 08/04/114 Bergeron, et al.
US-2011/0190826 08/04/11 Ogilvie, et al.
US-2011/0196427 o8/11/11 Trautwein, et al.
U$-2011/0202095 08/18/11 Semler, et al.
US-2011/0208251 08/25/11 Hammill, Sr., et al.
US-2011/0230917 09/22/11 Carson, et al.
US-2011/0251644 10/13/11 Hestad, et al.
US-2011/0257687 10/20/11 Trieu, et al.
US-2011/0257689 10/20/11 Fiechter, et al.
US-2011/0257690 10120111 Rezach

FOREIGN PATENT DOCUMENTS

i i Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Te
Exammer Clle‘ Date Applicant of Cited Where Relevant Passages
Initials No. MM-DD-YYYY Document or Relevant Figures Appear

Country Code * Number* Kind Code® (if known)

Examiner Date
Signature Considered

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered, Include copy of this
form with next communication to applicant.

! Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPOQ Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language Translation is
attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated o take 2 hours to complete, including gathering, preparing, and submitling the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C, 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231,
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PTO/SB/OSA (04-03)

Appraved for use through 04/30/2003. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT
Filing Date
(Use as many sheets as necessary)
First Named Inventor Roger P. Jackson
Art Unit
Examiner Name
Sheet 48 I of l 50 Attorney Docket Number 11,433
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No. MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code 2 (if known) or Relevant Figures Appear
US-8,048,124 . 11/01/2011 Chin, et al.
US-8,048,126 11/01/2011 A Harac, et al.
US-8,062,720 11/08/2011 Kuester, et al.
US-8,057,519 11/15/2011 Justis, et al.
US-8,062,339 11/22/2011 Hammer, et al.
US-8,066,744 11/29/2011 Justis, etal.
US-8,075,599 12/13/2011 Johnson, et al.
US-8,075,603 12/13/2011 Hammill, Sr., et al.
US-8,083,776 12/27/2011 Alvarez
US-8,100,946 01/24/2012 Strausbaugh, et al.
US-8,100,947 01/24/2012 Ensign, et al.
US-8,100,948 01/24/2012 Ensign, et al.
US-8,137,387 03/20/2012 Garamszegi
US-8,162,990 04/24/2012 Potash, et al.
US-8,162,991 04/24/2012 Strauss, et al.
US-8,167,913 05/01/2012 Albert, et al.
US-8,167,914 05/01/2012 Hunt, et al.
US-8,197,517 06/12/2012 Lab, etal.
US-8,197,518 06/12/12 Hammill, Sr., etal.
US-8,221,471 07/17/2012 Kovach, et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, T®
Initials No.! Date Applicant of Cited Where Relevant
' Country Code * Number* Kind Code® (i known) | yyumr Document Paiﬁgg‘f;ﬂ;;;g‘f"‘"‘
Examiner Date
Signature Considered

"EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609, Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.
! Applicant's unique citation designation number (optional). ? See Kinds Codes of USPTO Patent Documents at www.usplo.gov or MPEP 901.04. * Enter Office thal issued the document, by the
two-letler code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. *Applicant is to place a check mark here if English language Translation is

attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application formto the USPTO. Time will vary depending upon the individual case, Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissloner for Patents, Washington, DC 20231.
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PTO/SBIO8A (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT
Filing Date
(Use as many sheets as necessary)
First Named Inventor Roger P. Jackson
Art Unit

Examiner Name

Sheet ’ 49 l of TSO Attorney Docket Number 11,433

U. S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No. MM-DD-YYYY Applicant of Cited Document Where Relevant Passages

Number-Kind Code 2 (if known) or Relevant Figures Appear

US-8,221,472 07/17/2012 Peterson, et al.

US-8,236,032 08/07/2012 Ramsay, eta |.

US-8,236,035 08/07/2012 Bedor

US-7,878,351 02/01/2011 Falzoni, et al.

US-4,771,905 09/20/1988 Perne, et al.

US-6,968,966 11/29/2005 Gregory

US-6,726,689 04/27/12004 Jackson

US-7,008,228 03/07/2006 Bjorn, et al.

US-7,582,107 08/01/2009 Trail, et al.

Us-us-

uUs-

us-

FOREIGN PATENT DOCUMENTS

TS

Name of Patentee or
Applicant of Cited
Document

Foreign Patent Document Publication
No. Date

Country Code ® Number* Kind Code? (if known) Ww-DD.

Pages, Columns, Lines,
Where Relevant
Passages or Relevant
Figures Appear

Examiner
Initials

Date
Considered

Examiner
Signature

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through ¢itation if not in conformance and not considered. Include copy of this
form with next communication to applicant,

* Applicant’s unique citation designation number (optional). * See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the
two-letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind
of dccug\en! by the appropriate symbols as indicated on the document under WIPQ Standard ST, 16 if possible. *Applicant is to place a check mark here if English language Translation is
attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This collection is estimated to lake 2 hours lo complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S$. Patent and Trademark Office, U.S. Department of Commerce, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, Washington, DC 20231,
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PTO/SB/08B (04-03)

Approved for use through 04/30/2003. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known

Application Number

INFORMATION DISCLOSURE -
STATEMENT BY APPLICANT Fling Dete

First Named Inventor Roger P. Jackson
(Use as many sheets as necessary)
Art Unit
Examiner Name
Sheet 50 l of lso Attorney Docket Number 11,433

NON PATENT LITERATURE DOCUMENTS

Examiner Citc% Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 5
Initials* No. item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T
numbers(s), publisher, city and/or country where published.

EBI Omega 21 Brochure, EBI Spine Systems, pub. 1999

Claris Instrumentation Brochure, G Med, pub. 1997

VLS System Variable Locking Screw Brochure, Interpore Cross
International, 1999

CD Horizon M8 Multi Axial Screw Spinal System Brochure, Medtronic
Sofamor Danek, no publish date

Contour Spinal System Brochure, Ortho Development, no publish date

Xia Spinal System Brochure, Stryker Howmedica Osteonics, no
publish date

The Rod Plate System Brochure, Stryker Howmedica Osteonics, pub.
Oct., 1999

Silhouette Spinal Fixation System Brochure, Sulzer Medica Spine-
Tech, no publish date

SDRS Surgical Dynamics Rod System Brochure, Surgical Dynamics,
pub. 1998-99

Versalok Low Back Fixation System Brochure, Wright Medical
Technology, Inc., pub. 13997

The Strength of Innovation Advertisement, Blackstone Medical Inc.,
no publish date

The Moss Miami 6.0mm System Advertisement, author unknown, no
publish date

Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through citation if not in conformance and not considered. Include copy of
this form with next communication to applicant.
* Applicant’s unique citation designation number (oplional). ? Applicant is to place a check mark here if English language Translation is attached.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of |MULTI-START CLOSURES FOR OPEN IMPLANTS

Invention

As the below named inventor, | hereby declare that:

This declaration L
is directed to: @ The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an ariginal joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, .
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.
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Inventor: ROger I%Jackson

Signature: /(/Jr?u/ ﬂ @6«-0 C/‘\

Note: An application data sheet (PTO/SB/1 4Zr equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.5.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1,11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titteof |MULTI-START CLOSURES FOR OPEN IMPLANTS

Invention

As the below named inventor, | hereby declare that:

This declaration ot
is directed to: The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: James L} SUMC\R Date (Optional) : ‘—'q ‘ZOlg

Signature:

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

Under the Paperwork Reduction Act of 1995, no persons) quired to

L

~

\

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B or equivalent) to identify the
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form
is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application.

Application Number

Filing Date

First Named Inventor Roger P. Jackson

Title MULTI-START CLOSURES FOR OPEN IMPLANTS
Art Unit

Examiner Name Unassigned
Attorney Docket Number 11,433

$\IGNAIQ§!€B( Applicant or Patent Practitioner

Signature Date

Name JohHC. MicMahon 913) 422-5222

Telephone
Registration Number 29’41 5

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.

EI *Total of 3 forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individuat case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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der the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

g a3 POWER OF ATTORNEY BY APPLICANT

L P

)"D!M S eby revoke all previous powers of attorney given in the application identified in the attached transmittal letter.
Li_} | hereby appoint Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and to
transact all business in the United States Patent and Trademark Office connected therewith for the application referenced
in the attached transmittal letter (form PTO/AIA/82A or equivalent):
. 27456

D | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s), and to transact all business in the
United States Patent and Trademark Office connected therewith for the application referenced in the attached

transmittal letter (form PTO/AIA/82A or equivalent):

Registration

Registration
Nam:
ame Number

Name Number

Please recognize or change the correspondence address for the application identified in the attached

transmittal letter to:
[i] The address associated with the above-mentioned Customer Number.

OR
D The address associated with Customer Number:

OR

Firm or
Individual Name

Address

City [ state | | zi]
Country .

Telephone l Email |
| am the Applicant:

li] Inventor or Joint Inventor

[:]Legal Representative of a Deceased or Legally Incapacitated Inventor

DAssignee or Person to Whom the Inventor is Under an Obligation to Assign
Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was
granted in the applica}ion or jgtaneurrently being filed with this document)

/ \\___ SIGNATURE of Applicant for Patent
Signature Date l - 9 "ZOB

<
Name James L. Surber Telephone

Title and Company
NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications. Submit multiple forms for more than one signature, see below *.

D *Total of 3 forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select aption 2.
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POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in the attached transmittal letter.
r!‘] | hereby appoint Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and to
transact all business in the United States Patent and Trademark Office connected therewith for the application referenced
in the attached transmittal letter (form PTO/AIA/82A or equivalent):
o 27456

D | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s), and to transact all business in the
United States Patent and Trademark Office connected therewith for the application referenced in the attached
transmittal letter (form PTO/AIA/82A or equivalent):

Registration N Registration
ame
Name Number Number

Please recognize or cﬁange the correspondence address for the apﬁﬁc-:ation identified in the attached

transmittal letter to:
[i] The address associated with the above-mentioned Customer Number,

OR
[j The address associated with Customer Number:

OR

Firm or
Individual Name

Address

City | state | | zip |
Country
Telephone ( Email I
| am the Applicant:

@ Inventor or Joint Inventor

I:ILegal Representative of a Deceased or Legally Incapacitated Inventor

DAssignee or Person to Whom the Inventor is Under an Obligation to Assign
Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was
granted in the application or is concurrently being filed with this document)
7] _~ SIGNATURE of Applicant for Patent
Signature Verpar 72 C il —— Date /- 973
Name . Roger P. Jackson Telephone
Title and Company ’

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications. Submit multiple forms for more than one signature, see below *.

E] *Total of 3 forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
QSPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S, Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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(19) (19 DE 102 36 691 A1 2004.02.26

Bundesrepublik Deutschland
Deutsches Patent- und Markenamt

(12) Offenlegungsschrift

(21) Aktenzeichen; 102 36 691.8 s me.: A61B 17/70
(22) Anmeldetag: 09.08.2002
(43) Offenlegungstag: 26.02.2004

(71) Anmelder: (72) Erfinder:
Biedermann Motech GmbH, 78054 Biedermann, L.utz, 78048 Villingen-Schwenningen,
Villingen-Schwenningen, DE DE; Jeszensky, Dezsd, Dr., St. Gallen, CH

(74) Vertreter:
Priifer und Kollegen, 81545 Miinchen

Prifungsantrag gemaft § 44 PatG ist gestelit.
Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen
(54) Bezeichnung: Dynamische Stabilisierungseinrichtung fiir Knochen, insbesondere fiir Wirbe!

(57) Zusammenfassung: Es wird eine dynamische Stabili- 34
sierungseinrichtung fiir Knochen, insbesondere fiir Wirbel, 0 L{ 1
bereitgestellt mit wenigstens einem ersten (1) und einem '
zweiten (2) Knochenverankerungselement, mit jeweils ei-
nem ersten, in einem Knochen zu verankemden Abschnitt
(4) und einem zweiten, mit einem Stab (3) zu verbindenden » 0
Abschnitt (6), einem die Knochenverankerungselemente ’ ?{9
(1, 2) verbindenden Stab (3), wobei die Knochenveranke- :
rungselemente mit dem Stab wahlweise fest oder in Rich-
tung der Stabachse verschiebbar verbindbar sind, wobei
ein zwischen den Knochenverankerungsetementen (1, 2)
angeardnetes, in Richtung der Stabachse elastisch vor-
spannbares Element (30) vorgesehen ist. Ein Knochenver-
ankerungselement ist fest und eines verschiebbar mit dem
Stab verbunden. Der Stab weist ferner einen Anschlag zur : ]
Begrenzung der Bewegung des verschiebbaren Veranke- 404 &/ q z
rungselements auf.

77 lll’}? Al
S \\\\\\\\ﬁg%ﬁ
N
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Beschreibung

[0001] Die Erfindung betrifft eine dynamische Stabi-
lisierungseinrichtung flir Knochen, insbesondere fiir
Wirbel nach dem Oberbegriff des Patentanspruches
1.

Stand der Technik

[0002] Eine bekannte Methode der Behandlung von
Bandscheibendefekten ist die operative Entnahme
der defekten Bandscheibe und die Versteifung des
Bandscheibenzwischenraums mit den beiden Wirbel-
kirpern oder nach Entnahme der defekten Band-
scheibe der anschlieBende Einsatz einer kiinstlichen
Bandscheibe. Im ersten Fall werden die an den ver-
steiften Abschnitt angrenzenden Abschnitte der Wir-
belsdule unnatirlich belastet und im zweiten Fall ist
eine Simulierung der Eigenschaften einer natirlichen
Bandscheibe noch unbefriedigend.

[0003] Aus der EP 0669 109 B1 ist eine Vorrichtung
zum Stabilisieren von benachbarten Rickenwirbeln
bekannt, mit der eine geschadigte Bandscheibe und
die Zwischenwirbelgelenke posterior teilentlastet
werden kénnen. Die Vorrichtung weist zwei Pedikel-
schrauben auf, die mit einem aus einem elastischen
Kunststoff bestehenden Band jeweils fest verbunden
sind und (ber das vorgespannte Band miteinander
verbunden. Zur Ubertragung von Druckkréften ist fer-
ner ein auf das elastische Band aufgeschobener
druckfester Kérper zwischen den, zwei Schrauben-
kopfen vorgesehen. Die Verwendung eines solchen
Bandes ergibt jedoch keine Flhrungsstabilitdt des
Bewegungssegmentes einer Wirbelsdule. Ferner ist
eine Justierung der benachbarten Wirbel in ihrer Po-
sitionierung relativ zueinander nicht méglich, da das
Kraftbertragungsverhalten des Bandes und des
Druckelementes liber die Knochenschrauben unspe-
zifisch ist.

[0004] Ausder EP 0 518 567 B1 ist eine Vorrichtung
zur Stabilisierung benachbarter Wirbel bekannt, wel-
che ein aus einem Elastomer bestehendes Damp-
fungselement aufweist, das zwischen zwei in die Wir-
bel eingeschraubte Monoaxialschrauben vorgesehen
ist. Das Dampfungselement weist an seinen mit den
Schrauben zu verbindenden Enden jeweils einen Ku-
gelkopf auf, welcher in jeweils ein Aufnahmeteil der
Knochenschrauben einsetzbar und darin fixierbar ist.
Somit ist eine geringfligige Justierung des Winkels
der Knochenschraube relativ zu der Langsachse des
Dampfungselementes maglich. Es muf jedoch fiir je-
des miteinander zu verbindende Wirbelpaar ein indi-
viduell passendes Dampfungselement mit exakter
Lange und exaktem Querschnitt gefertigt sein. Fer-
ner ist das Kraftibertragungsverhalten des Damp-
fungselements undefiniert, da es nicht nur axialen
sondern auch Biege- und Torsionskraften nachgibt.
[0005] Es ist ferner bekannt, zur Fixierung der Wir-
belsdule bzw, von Abschnitten der Wirbelsaule ein
Implantatsystem hestehend aus einem Stab und we-

27

nigstens zwei mit dem Stab fest verbundenen Pedi-
kelschrauben, die in entsprechende Wirbel einge-
schraubt sind, vorzusehen. Damitist jedoch keine dy-
namische Bewegungskontrolle der Bandscheibe
oder eine dynamische Lastiibernahme zum Entlas-
ten einer Bandscheibe maglich.

Aufgabenstellung

[0006] Es ist Aufgabe der Erfindung eine dynamisch
wirkende Stabilisierungseinrichtung fiir Knochen, ins-
besondere fiir benachbarte Wirbel bereitzustellen,
mit der es sowohl maglich ist, die Knochen bzw. Wir-
bel und Zwischenwirbelgelenke zueinander zu positi-
onieren und gleichzeitig die dazwischen angebunde-
ne Bandscheibe und Zwischenwirbelgelenke hin-
sichtlich der zu Ubertragenden Krafte in definierter
Weise zu unterstitzen und teilzuentlasten.

{0007] Die Aufgabe wird geldst durch eine Stabili-
sierungseinrichtung gemal Patentanspruch 1. Wei-
terbildungen der Erfindung sind in den Unteransprii-
chen angegeben.

Ausfiihrungsbeispiel

[0008] Weitere Merkmale und ZweckméaBigkeiten
ergeben sich aus der Beschreibung von Ausfiih-
rungsbeispielen anhand der Figuren. Von den Figu-
ren zeigen:

[0009] Fig. 1 eine schematische Seitenansicht der
erfindungsgemaRen Vorrichtung in montiertem Zu-
stand,

[0010] Fig. 2 eine Draufsicht auf die erfindungsge-
mafe Vorrichtung gemat Fig. 1;

[0011]) Flig. 3 eine Schnittdarstellung einer in der
Vorrichtung verwendeten Polyaxialschraube geméan
der Linie VIl in Fig. 1;

[0012) Fig.4 eine teilgeschnittene Darstellung
durch die in der Vorrichtung verwendete Polyaxial-
schraube geman Fig. 1 entlang der Linie in Fig. 2;
[0013] Fig. 5 bis Fig. 8 eine Darstellung einer Abfol-
ge von Schritten, die die Montage der Stabilisie-
rungseinrichtung zeigt.

[0014] Wie insbesondere aus den Fig. 1 bis 4 er-
sichtlich ist, weist die Stabilisierungseinrichtung zum
Stabilisieren zweier benachbarter Wirbel 100, 101
zwei polyaxiale Pedikelschrauben 1, 2 und einen die-
se verbindenden Stab 3 auf. Die Pedikelschrauben 1,
2 sind bevorzugt wie in Fig. 3 und 4 dargestellt ist,
-ausgebildet. Eine Pedikelschraube 1, 2 weist ein
Schraubenelement mit einem Gewindeschaft 4 mit
einem Knochengewinde und einem kugelsegment-
férmigen Kopf 5 auf, der mit einem Aufnahmeteil 6
verbunden ist. Das Aufnahmeteil 6 hat an seinem ei-
nen Ende eine axialsymmetrisch ausgerichtete erste
Bohrung 7, deren Durchmesser gréfler ist, als der
des Gewindeabschnitts des Schafts 4 und kleiner als
der des Kopfes 5 ist. Ferner weist es eine koaxiale
zweite Bohrung 8 auf, die an dem der ersten Bohrung
7 gegenuberfiegendem Ende offen ist und deren
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Durchmesser so groB ist, dal das Schraubenele-
ment durch das offene Ende mit seinem Gewindeab-
schnitt durch die erste Bohrung 7 hindurch und mit
dem Kopf § bis zum Grund der zweiten Bohrung fiihr-
bar ist. Der Grund des Aufnahmeteils ist derart aus-
gebildet, dalt das Schraubenelement im eingefiihrten
und unbelasteten Zustand in dem Aufnahmeteil 6
schwenkbar ist. Das Aufnahmeteil weist ferer eine
zur Mitte hin symmetrisch angeordnete U-formige
Ausnehmung auf, deren Grund zur ersten Bohrung 7
hin gerichtet ist und durch die zwei freie Schenkel 10,
11 gebildet sind. In einem Bereich angrenzend an
das freie Ende weisen die Schenkel 10, 11 ein Innen-
gewinde 12 auf.

[0015] Die Pedikelschraube beinhaltet aulRerdem
ein Druckelement 13, welches mit einem geeigneten
Aulendurchmesser so ausgebildet ist, dalt es in das
Aufnahmeteil 6 eingeschoben werden kann. An sei-
nem einen Ende ist eine sich zu der ersten Bohrung
7 des Aufnahmeteils 6 hin erweiternde kugelseg-
mentférmige Ausnehmung 14 vorgesehen, deren Ku-
gelradius so gewahit, dal er in einem in das Aufnah-
meteil eingesetzten Zustand den Kopf 5 des Schrau-
benelements teilweise umfaft. In Richtung des freien
Endes der Schenkel 10, 11 weist das Druckelement
13 eine U-formige Ausnehmung 15 auf, deren Ab-
messungen so bemessen sind, daf} in den dadurch
gebildeten Kanal der Stab 3 eingelegt werden kann.
Die in Richtung der Zylinderachse des Aufnahmeteils
6 gesehene Tiefe der U-férmigen Ausnehmung 15 ist
grofer als der Durchmesser des aufzunehmenden
Stabs 3, so dafl das Druckelement 13 mit seitlichen
Schenkeln 16 (ber den eingelegten Stab 3 nach
oben hervorsteht. Das Druckelement 13 weist ferner
eine zentrale Bohrung 17 auf, die sich durch dieses
hindurch erstreckt zum Ineingrifibringen eines
Schraubwerkzeuges mit einer entsprechenden in
dem Kopf & vorgesehenen Ausnehmung 18.

[0016] Zum Fixieren des Schraubenelements in
dem Aufnahmeteil ist ein zwischen die Schenkel 10,
11 einschraubbares muffen- bzw. mutterartiges Ver-
schluelement 20 vorgesehen, welches ein Aulten-
gewinde 21 aufweist, das mit dem Innengewinde 12
der Schenkel zusammenwirkt und welches ferner ein
Innengewinde 22 aufweist. Zum Einschrauben weist
das VerschluBelement 20 ferner an seinem einen
Ende radial verlaufende Einschnitte 23 auf. Die Ab-
messungen des VerschluBelements 20 in axialer
Richtung des Aufnahmeteils, sowie die Abmessun-
gen der freien Schenkel 10, 11 des Aufnahmeteils
und die Abmessungen der zusammenwirkenden Ge-
winde bzw. die Hohe der freien Schenkel 16 des
Druckelements sind derart bemessen, dafl das Ver-
schiuBelement 20 in eingeschraubtem Zustand auf
die Schenkel 16 des Druckelements eine Kraft aus-
bt, so daf} dieses den Kopf § in dem Aufnahmeteil 6
blockiert,

[0017) Ferner ist eine in das VerschluBBelement 20
einschraubbare Innenschraube bzw. Klemm- oder
Setzschraube 25 vorgesehen, deren Aullengewinde
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26 mit dem Innengewinde 22 des Verschlulelements
20 zusammenwirkt. Die Abmessungen der Innen-
schraube 25, des VerschiuBelements 20 und des
Druckelements 13 sind so gewahlt, daR die Innen-
schraube 25 in eingeschraubtem Zustand auf den
eingelegten Stab 3 driickt.

[0018] Fig. 4 zeigt einen Schnitt durch die Pedikel-
schraube 1 gemaR den Fig. 1 und 2. Die Pedikel-
schraube 1 unterscheidet sich von der Pedikel-
schraube 2 durch die Ausbildung der Innenschraube.
Wie aus Fig. 4 ersichtlich ist, weist die Innenschrau-
be 25' der Pedikelschraube 1 an ihrer dem Stab zu-
gewandten Seite einen Gleitboden 26 aus einem
Gleitmaterial auf, um im Betrieb ein reibungsarmes
Gleiten des Stabes zu ermaglichen. Als Gleitmaterial
wird beispielsweise ein hochmolekulares Polyethylen
eingesetzt.

[0019] Wie aus den Fig. 1 und 2 ersichtlich ist, bein-
haltet die Stabilisierungseinrichtung ferner ein Feder-
element 30, welches zwischen den zwei lber den
Stab miteinander verbundenen Pedikelschrauben 1,
2 vorgesehen ist. Das Federelement 30 ist als eine
Schraubenfeder mit einem Durchmesser, der etwas
groferist, als der Durchmesser des Stabes 3, ausge-
bildet, so dal die Schraubenfeder auf den Stab 3 auf-
schiebbar ist. Die Lange der Schraubenfeder in axia-
ler Richtung ist angepalfit an die GroBenordnung des
mit dem Stab zwischen den zwei Pedikelschrauben
zu (berbriickenden Abstandes der benachbarten
Wirbel. Ferner ist die Lange der Schraubenfeder und
die Federkraft so bemessen, daB eine fiir ein vorlie-
gendes Funktionsdefizit der Bandscheibe gewlinsch-
te Extensions- bzw. Kompressionswirkung mit der
Feder erzielbar ist. Die Feder ist bevorzugt mit einem
abriebfesten Material z.B. mit einem abriebfesten
Kunststoff beschichtet.

[0020] Der Stab 3 weist an seinem einen Ende ei-
nen Anschlag 31, z.B. in Form einer ringférmigen
Schulter auf, die einen Durchmesser hat, der groRer
ist, als der Durchmesser der U-férmigen Ausneh-
mung des Aufnahmeteils 6 und des Druckelements
13, so daB in montiertem Zustand die dem Anschlag
31 benachbarte Pedikelschraube 1 nur bis zu diesem
verschiebbar ist. Bevorzugt ist der Stab mit einem
Material, insbesondere mit einem geeigneten Kunst-
stoff, beschichtet, das ein Gleiten des Stabes in dem
Aufnahmeteil 6 bzw. in dem darin vorgesehenen
Druckelement 13 erleichtert. Bevorzugt ist ferner
auch das Druckelement 15 wenigstens einer der Pe-
dikelschrauben mit einem die Gleitfahigkeit erhéhen-
den Material, z.B. einem Kunststoff beschichtet.
[0021] Im Betrieb werden, wie in Fig. 5 ersichtlich
ist, zuerst die in die Aufnahmeteile 6 eingesetzten
Schraubenelemente der Pedikelschrauben 1, 2
durch den Chirurgen in die einer defekten Bandschei-
be 200 benachbarten Wirbel eines Patienten im ent-
lasteten Zustand eingeschraubt und die Aufnahme-
teile 6 so ausgerichtet, dal der Stab 3 einsetzbar ist.
Die Druckelemente 13 sind bereits in die Aufnahme-
teile eingeflihrt. Als nachstes wird, wie in Fig. 6 ge-
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zeigt ist, der Stab 3 mit der auf diesen aufgeschobe-
nen Feder 30 in die Aufnahmeteile 6 eingesetzt. Der
Stab 3 wird dabei so orientiert, dafl der Anschlag 31
in Richtung des Kopfes des Patienten zeigt. Ferner
wird die Feder 30 mittels eines Werkzeuges vorkom-
primiert, um sie unter einer Vorspannung zwischen
die beiden Aufnahmeteile 6 einzubringen. Im néchs-
ten Schritt, der in Fig. 7 dargestellt ist, stellt der Chir-
urg die optimale Winkelstellung von Schraubenele-
ment zu Aufnahmeteil bzw. Stab fir jede der Pedikel-
schrauben 1, 2 ein. Diese Winkelstellung wird an-
schlieBend durch Einschrauben der VerschluBele-
mente 20 in die Aufnahmeteile fixiert. Wie aus Fig. 3
und 4 ersichtlich ist, erfolgt die Blockierung der Win-
kelstellung dadurch, dal das VerschluRelement 20
eine Kraft so auf das Druckelement 13 ausiibt, dai}
dieses den Kopf 5 in dem Aufnahmeteil in seiner Stel-
lung fixiert. Da die Schenkel 16 des Druckelements
iber den eingelegten Stab 3 hinaus hervorstehen,
wird durch das Einschrauben des Verschlulielemen-
tes 20 der Stab 3 nicht beriihrt und ist in dem Aufnah-
meteil 6 jeweils noch frei verschiebbar,

[0022] Durch die Winkeleinstellung von Schrauben-
element und Aufnahmeteil zueinander 4Rt sich ein
gewinschter Keilwinkel zwischen den einander ge-
genliberliegenden Oberfidchen der benachbarten
Wirbel einstellen, um es der dazwischen befindlichen
Bandscheibe zu ermdglichen, ihre natiirliche Form
wieder anzunehmen. Durch Verwendung von je zwei
Stabilisierungseinrichtungen wie in Fig. 2 gezeigt ist,
ist dabei die Einstellung des Winkels in seitlicher und
frontaler Sicht unabhéngig voneinander méglich. Da-
mit kann auch die Position der Zwischenwirbelgelen-
ke zueinander bestimmt werden.

[0023] Wie ferner aus Fig. 7 ersichtlich ist, expan-
diert die unter Vorspannung eingesetzte Feder 30
nach dem Einsetzen und driickt somit die Aufnahme-
teile 6 auseinander. Auf einer Seite wird die Expansi-
on durch den Anschlag 31 begrenzt. Durch die Ex-
pansion erfolgt eine Aufweitung des Zwischenwirbel-
raumes und der Zwischenwirbelgelenke, wodurch die
Bandscheibe 200 durch Aufnahme von Flissigkeit
aus dem Zwischenwirbelraum sich ausdehnen kann
und die Zwischenwirbelgelenke entlastet werden,
was durch die Pfeile in Fig. 7 veranschaulicht ist. So-
mit kann eine beschadigte Bandscheibe ihre natdirli-
che Form teilweise wieder annehmen.

[0024] Wie in Fig. 8 gezeigt ist, wird anschliefend
die Feder durch Aufeinanderzubewegen der Aufnah-
meteile 6 etwas komprimiert um sie wieder unter Vor-
spannung 2u bringen. Dadurch verkleinert sich auch
der Zwischenwirbelraum und die Bandscheibe wird
wieder etwas zusammengedriickt bzw. verkiirzt und
die Zwischenwirbelgelenke werden belastet, was
durch die Pfeile in Fig. 8 dargestellt ist. In der ge-
wiinschten Endstellung wird schlieBlich der Stab 3
mit dem Aufnahmeteil 6 derjenigen Pedikelschraube
fest verbunden, die an dem dem Anschlag gegenii-
berliegenden Ende des Stabes 3 positioniert ist. Die
Stabfixierung erfolgt durch Einschrauben der Innen-
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schraube 25. Bei der angrenzend an den Anschlag
31 des Stabes vorgesehenen Pedikelschraube 1
bleiben das Aufnahmeteil 6 und der Stab 3 zueinan-
der beweglich. Die Innenschraube 25' mit dem Gleit-
boden 26' ermdglicht ein reibungsarmes Gleiten des
Stabes.

[0025] In derin den Flg. 1 und 2 gezeigten Endstel-
lung wirkt das System als Kraftibertragungs- und
Dampfungssystem. Die bei aufrechter Haltung des
Patienten auf die Wirbelsdule einwirkenden Krafte
werden zum Teil iiber das System aus Pedikel-
schrauben, Feder und Stab Ubertragen, so daB die
Bandscheibe entlastet wird. Ferner wirkt die Feder
sowohl als Extensionselement zum Aufweiten des
Zwischenwirbelraums im Ruhe- bzw. entlasteten Zu-
stand, z.B. beim Liegen, als auch als Dampfer zum
Démpfen von Stéflen bei Belastungen, wie z.B. beim
Gehen.

[0026] Das System weist den Vorteil auf, dal bei
der Montage eine optimale Justierung der Knochen-
schrauben und des Stabes mdglich ist. Durch die
steife Verbindung liber den Stab ist es méglich, axiale
Krafte zu Ubertragen und somit die Bandscheibe zu
entlasten. Das System ist jedoch biege- und torsions-
steif, was einen weiteren Vorteil im Hinblick auf eine
prazise Kraftiibertragung auf die Bandscheibe bein-
haltet.

[0027] Die Erfindung ist nicht auf die Verbindung
von nur zwei polyaxialen Pedikelschrauben durch ei-
nen Stab beschrankt. Wenn es erforderlich ist, kén-
nen auch mehrere Wirbel miteinander verbunden
sein, wobei dann eine entsprechende Anzahl von Po-
lyaxial-Knochenschrauben vorhanden ist. Je nach
gewinschter Beweglichkeit ist an geeigneter Stelle
ein Anschlag auf dem Stab vorgesehen und die ent-
sprechende angrenzende Knochenschraube relativ
zum Stab verschiebbar gehalten.

[0028] Obwohl in dem beschriebenen Ausfiihrungs-
beispiel Polyaxial-Knochenschrauben verwendet
werden, ist die Erfindung nicht darauf beschrankt.
Wenn es die Anatomie des entsprechenden Ab-
schnittes auf der Wirbelsaule zulaft, dalk Monoaxi-
al-Knochenschrauben verwendet werden kdnnen, ist
es auch moglich, gemaR der Erfindung eine fest mit
dem Stab verbundene Monoaxial-Knochenschraube
und eine mit dem Stab beweglich verbundene Mono-
axial-Knochenschraube zu verwenden. Auch Kombi-
nationen aus Monoaxial-Knochenschrauben und Po-
lyaxial-Knochenschrauben kénnen verwendet wer-
den.

[0029] Das Federelement 30 kann auch anders aus-
gebildet sein. Beispielsweise kann das Federelement
30 als eine Schraubenfeder ausgebildet sein, die im
Inneren des Stabes vorgesehen ist. Hierzu ist der
Stab zweiteilig aus zwei ineinandergesteckten Hil-
sen gebildet, die jeweils einen Hiilsenboden aufwei-
sen, an dem die Enden der Schraubenfeder anliegen.
Das Federelement kann ferner auch als ein elasti-
sches Rohr aus einem Polymer ausgebildet sein.
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Patentanspriiche

1. Dynamische Stabilisierungseinrichtung  fir
Knochen, insbesondere fiir Wirbel,
mit wenigstens einem ersten (1) und einem zweiten
(2) Knochenverankerungselement, mit jeweils einem
ersten, in einem Knochen zu verankernden Abschnitt
(4) und einem zweiten, mit einem Stab (3) zu verbin-
denden Abschnitt (6), und
einem die Knochenverankerungselemente (1, 2) ver-
bindenden Stab (3),
wobei die Knochenverankerungselemente mit dem
Stab wahlweise fest oder in Richtung der Stabachse
verschiebbar verbindbar sind,
gekennzeichnet durch
ein zwischen den Knochenverankerungselementen
(1, 2) angeordnetes, in Richtung der Stabachse elas-
tisch vorspannbares Element (30).

2. Dynamische Stabilisierungseinrichtung nach
Anspruch 1, dadurch gekennzeichnet, daf eines der
Knochenverankerungselemente (1) mit dem Stab
verschiebbar verbunden ist und daR ein Anschlag
(31) zur Begrenzung der Bewegung des verschieb-
baren Knochenverankerungselementes vorgesehen
ist.

3. Dynamische Stabilisierungseinrichtung nach
Anspruch 1 oder 2, dadurch gekennzeichnet, daR
wenigstens ein Knochenverankerungselement (1, 2)
mit dem Stab (3) polyaxial verbindbar ist.

4. Dynamische Stabilisierungseinrichtung nach
Anspruch 3, dadurch gekennzeichnet, dal das Kno-
chenverankerungselement einen Schaft (4) zum Ver-
ankern im Knochen und ein mit dem Schaft gelenkig
verbundenes Aufnahmeteil (6) zur Aufnahme des
Stabes aufweist, und dal der Schaft (4) und das Auf-
nahmeteil (6) relativ zueinander in ihrer Winkelstel-
lung unabhangig von einer Fixierung des Stabes fi-
xierbar sind.

5. Dynamische Stabilisierungseinrichtung nach
Anspruch 4, dadurch gekennzeichnet, dal das poly-
axiale Knochenverankerungselement (1) mit dem
Stab verschiebbar verbunden und dem Anschlag be-
nachbart angeordnet ist.

6. Dynamische Stabilisierungseinrichtung nach
einem der Anspriiche 1 bis 5, dadurch gekennzeich-
net, dal eines der Knochenverankerungselemente
(2) fest mit dem Stab (3) verbunden ist.

7. Dynamische Stabilisierungseinrichtung nach
einem der Anspriiche 1 bis 6, dadurch gekennzeich-
net, dald der Stab (3) und/oder Teile eines der Kno-
chenverankerungselemente (1, 2) mit einem Gleit-
material beschichtet ist.

8. Dynamische Stabilisierungseinrichtung nach
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einem der Anspriiche 1 bis 7, dadurch gekennzeich-
net, dall das elastische Element (30) als Feder aus-
gebildet ist.

9. Dynamische Stabilisierungseinrichtung nach
Anspruch 8, dadurch gekennzeichnet, daf} die Feder
(30) als eine den Stab umschlieBende Schraubenfe-
der ausgebildet ist.

10. Dynamische Stabilisierungseinrichtung nach
Anspruch 8, dadurch gekennzeichnet, daR der Stab
(3) zweiteilig und hiilsenférmig ausgebildet ist, und
daR die Feder im Stabinneren vorgesehen ist.

11. Dynamische Stabilisierungseinrichtung nach
einem der Anspriiche 1 bis 10, dadurch gekennzeich-
net, dal die Knochenverankerungselemente als
Knochenschrauben oder Knochenhaken ausgebildet
sind.

Es folgen 2 Blatt Zeichnungen
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@ MATERIEL D’'OSTEOSYNTHESE VERTEBRALE.

@ Ce matériel comprend des organes d'ancrage 0Sseux,
une ou deux tiges de liaison (2%, et des piéces de connexion
(3) de cette ou ces tiges (2) a ces organes d'ancrage, au
moins un de ces organes d'ancrage et de ces pieces de
connexion (3) étant du type “polyaxial”.

Selon Pinvention, au moins un parmi ledit organe d’an-
crage (1) et ladite pigce de connexion (3) de type “polyaxial”
comprend au moins une piéce ou une partie de piece (27,
31) a structure élastiquement déformable, interposée, aprés
montage, entre ladite pigce de connexion (3) et ledit organe
d’ancrage (1), cette piece ou une partie de piece (27, 312 a
structure élastiquement déformable permettant une mobilité
de lapiece de connexion (3), et donc de la tige de liaison (2),
par rapport a 'organe d’ancrage (1), avec amortissement.
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La présente invention concerne un matérie! d'ostéosynthése vertébrale.

Un matériel d'ostéosynthése vertébrale comprend généralement des
organes d'ancrage osseux, tels que des vis pédiculaires ou des crochets
lamaires, une ou deux tiges de liaison, destinées a étre reliées a ces organes
d'ancrage, et des piéces de connexion de cette ou ces tiges de liaison a ces
organes d'ancrage. Le matériel peut également comprendre des traverses
réglables en longueur, qui relient transversalement deux tiges de liaison
paraliéles pour maintenir ces tiges I'une par rapport a l'autre.

Dans un type de matériel existant, chaque organe d'ancrage comprend
un pion proximal fileté sur lequel peut étre vissé un écrou, et chaque piéce de
connexion peut étre sous forme d'un étrier comprenant une partie arrondie
destinée a entourer une tige de liaison et deux ailes paralléles percées de
trous. Ces ailes sont destinées a étre engagées sur ledit pion proximal fileté et
a étre serrées, au moyen de cet écrou, contre une surface d'appui aménagée

-sur l'organe d'ancrage, ce serrage provoquant le serrage de ladite partie

arrondie autour de la tige de liaison et assurant ainsi I'immobilisation
longitudinale de cette tige par rapport & l'organe d'ancrage. Les organes
d'ancrage et piéces de connexion peuvent étre de type "monoaxial”’, c'est-a-
dire ne permettant pas, avant serrage, une articulation de la piéce de
connexion par rapport a la partie destinée a étre insérée dans I'os, ou peuvent
étre de type "polyaxial®, c'est-a-dire permettant une telle articulation avant
serrage.

Les matériels d'ostéosynthése vertébrale existants sont destinés a
immobiliser deux vertébres l'une par rapport a l'autre, pour éliminer tout
mouvement relatif de ces vertébres, susceptible d'étre douloureux, ou pour
rétablir la position adéquate d'une vertébre par rapport a l'autre. Pour
l'obtention de cette imm'obilisation, ces matériels sont congus pour assurer un
assemblage parfaitement rigide des tiges de liaison avec les organes
d'ancrage.

Cet assemblage rigide peut cependant ne pas étre souhaitable dans tous
les cas. |l conduit en particulier a I'exercice de sollicitations importantes au
niveau des zones osseuses d'ancrage desdits organes d'ancrage, ainsi qu'a
des sollicitations augmentées au niveau des articulations vertébrales situées
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de part et d'autre du segment vertébral traité, qui peuvent conduire & des
dégénérescences de ces articulations. En outre, il n'est pas adapte a des
traitements d'affections non dégénératives, notamment au traitement de
scolioses chez des patients jeunes.

La présente invention vise a remédier & ces inconvénients essentiels.

" Le matériel concerné comprend, de maniére connue en soi, des organes
d'ancrage osseux, tels que des vis pédiculaires ou des crochets lamaires, une
ou deux tiges de liaison, destinées & étre reliées a ces organes d'ancrage, et
des piéces de connexion de cette ou ces tiges & ces organes d'ancrage, au
moins un de ces organes d'ancrage et de ces piéces de connexion étant du
type "polyaxial', c'est-a-dire permettant une articulation de la piéce de
connexion par rapport a l'organe d'ancrage, des moyens de serrage étant
prévus pour immobiliser une tige de liaison dans la pieéce de connexion que
recoit cet organe d'ancrage.

Selon linvention, au moins un parmi ledit organe d'ancrage et ladite
piéce de connexion de type "polyaxial” comprend au moins une piéce ou une
partie de piéce a structure élastiquement déformable, interposée, aprés
montage, entre ladite piéce de connexion et ledit organe d'ancrage, cette
piéce ou une partie de piéce a structure élastiquement déformable permettant
une mobilité de la piéce de connexion, et donc de la tige de liaison, par
rapport & l'organe d'ancrage, avec amortissement.

Ainsi, dans le matériel selon ['invention, ladite piéce de connexion n'est
pas immobilisée par rapport a 'organe d'ancrage mais peut jouer vis-a-vis de
celui-ci, afin d'autoriser des mouvements limités des vertébres. Les
sollicitations exercées sur les zones osseuses d'ancrage de ['organe
d'ancrage sont ainsi notablement réduites, de méme que les risques de sur-
sollicitations au niveau des articulations vertébrales situées de part et d'autre
du segment vertébral traité.

Lesdits moyens de serrage peuvent étre congus pour serrer la piéce de
connexion contre ladite piéce ou une partie de piéce a structure élastiquement
déformable et pour serrer cette piéce ou une partie de piéce contre I'organe
d'ancrage.
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Le jeu de la piéce de connexion est alors rendu possible uniquement par
la déformation de ladite piéce ou partie de piéce a structure élastiguement
déformable.

L'organe d'ancrage peut comprendre sinon une surface formant une
butée axiale, contre laquelle vient reposer la piéce de connexion, lesdits
moyens de serrage serrant cette piéce de connexion contre cette surface.

L'immobilisation de la tige de liaison par rapport a la piéce de connexion
est ainsi réalisée indépendamment de tout serrage de ladite piéce ou partie de
piéce élastiquement déformable.

Ladite piéce ou partie de piéce a structure élastiquement déformable
peut étre conformée de maniére a réaliser un amortissement du mouvement
de la piece de connexion sur l'ensemble du débattement de cette piece de
connexion, notamment en étant en un matériau compressible. Cette piéce ou
partie de piéce peut également étre conformée pour réaliser cet
amortissement seulement dans les positions extrémes de ce débattement.
Selon une forme de réalisation possible de linvention dans ce deuxiéme cas,
ladite piéce ou partie de piéce a structure élastiquement déformable est
formée par une paroi circulaire raccordée a la piéce de connexion, cette paroi
comprenant au moins une fente transversale qui la traverse, aménagée sur un
coté de cette paroi selon une direction sensiblement perpendiculaire a celle
qu'occupe une tige de liaison quand cette tige est engagée dans la piéce de
connexion, cette fente permettant une réduction de I'épaisseur de cette paroi
circulaire lorsqu'une contrainte est exercée sur cette paroi dans le sens axial,
du coté ou se trouve la fente.

Avantageusement, ladite paroi circulaire comprend deux fentes
aménagées sur deux de ses cotés opposés, permettant un amortissement sur
ces deux cotés.

L'organe d'ancrage peut comporter un pion proximal articulé ; les parois
du pion proximal et de 'organe d'ancrage qui glissent I'une contre l'autre lors '
du débattement de ce pion peuvent alors comporter un revétement lisse et
résistant, propre a résister a de trés nombreux mouvements de glissement de
ces parois ['une contre l'autre, tel qu'un revétement en céramique ou en nitrure
de titane.
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Lorsque l'articulation de ce pion proximal est réalisée par glissement de
faces en forme de sphére ou de portions de sphére f'une contre l'autre,
avantageusement, ces faces présentent un diamétre nettement supérieur a
celui du pion proximal, notamment au moins du double du diamétre de ce
pion, afin d'augmenter la surface de contact de ses faces I'une avec l'autre.

Les frottements s'exercent ainsi sur des surfaces augmentées, réduisant
le risque d'usure desdites faces.

Selon une autre forme de réalisation possible de l'invention, le matériel
comprend, outre les moyens de serrage prévus pour immobiliser une tige de
liaison dans la piece de connexion que regoit l'organe d'ancrage, des
deuxiémes moyens de serrage permettant de serrer, indépendamment du
serrage réalisé par lesdits moyens de serrage, ladite piece ou partie de piéce
a structure élastiquement déformable entre la piéce de connexion et l'organe
d'ancrage.

Lesdits deuxiemes moyens de serrage peuvent ainsi étre serrés de
maniére contrdlée, par exemple au moyen d'un tournevis dynamométrique,
selon le degré d'amortissement recherché en fonction des caractéristiques du
patient (état des disques intervertébraux, degré d'instabilité vertébrale, poids),
puis lesdits moyens de serrage sont serrés pour immobiliser la tige dans la
piéce de connexion.

Le matériel peut comporter des moyens formant repére permettant de
repérer différents degrés de serrage de ladite piéce ou partie de piéce a
structure élastiquement déformable entre la piéce de connexion et l'organe
d'ancrage, et permettre ainsi le serrage contrdlé précité.

L'organe d'ancrage peut comprendre une piéce a structure élastiquement
déformable et la piéce de connexion peut comporter une autre piéce &
structure élastiquement déformable, ces deux piéces venant porter l'une
contre I'autre au cours du serrage.

Par ailleurs, au moins une tige de liaison du matériel peut comprendre :

-une partie de tige comportant une piéce a structure élastiquement
déformable et un pion articulé,

- une autre partie de tige comprenant une zone d'appui contre cette
piéce a structure élastiquement déformable, et
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- des moyens de serrage pour serrer cette zone d'appui contre cette
piece a structure élastiquement déformable.

La tige de liaison peut ainsi également présenter un degré de souplesse
élastique.

Ladite zone d'appui peut comporter également une piéce a structure
élastiquement déformable.

L'invention sera bien comprise, et d'autres caractéristiques et avantages
de celle-ci apparaitront, en référence au dessin schématique annexé,
représentant, a titre d'exemples non limitatifs, plusieurs formes de réalisation
de piéces que comprend le matériel qu'elle concerne.

La figure 1 est une vue partielle d'une vis pédiculaire polyaxiale et d'une
tige de liaison que comprend ce matériel, et, en coupe transversale, d'une
piece de connexion et d'un écrou permettant d'assembler une tige de liaison a
cette vis, avant montage ;

la figure 2 est une vue de ces piéces similaire a la figure 1, aprés
montage ;

la figure 3 est une vue de ces piéces similaire a la figure 2, selon une
direction perpendiculaire a celle selon cette figure 2, dans une position ;

la figure 4 est une vue de ces piéces similaire & la figure 3, dans une
deuxiéme position ;

la figure 5 est une vue de ces piéces similaire a la figure 3, dans une
troisiéme position ;

la figure 6 est une vue des mémes piéces en perspective, aprés mise en
place de la vis dans une vertébre et avant serrage définitif ;

la figure 7 est une vue de ces piéces similaires a la figure 6, aprés
serrage définitif ;

la figure 8 est une vue similaire a la figure 1 des mémes piéces du
matériel, selon une deuxiéme forme de réalisation, avant montage ;

la figure 9 est une vue similaire & la figure 2 de ces piéces, aprés
montage ;

la figure 10 est une vue en coupe partielle d'une tige de liaison, avant
assemblage ;

la figure 11 est une vue similaire a Ia figure 10, aprés assemblage ;
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la figure 12 est une vue partielle, en coupe, d'une troisiéme forme de
réalisation de l'invention, incluant une vis pédiculaire, une tige de liaison, une
piéce de connexion en forme de "tulipe” et un écrou permettant d'assembler la
tige de liaison a cette piéce de connexion, et )

la figure 13 est une vue partielle, en coupe, d'une quatriéme forme de
réalisation de linvention, incluant une vis pédiculaire polyaxiale, une tige de
liaison, une piéce de connexion et un écrou permettant d'assembler la tige de
liaison a cette vis.

La figure 1 représente une vis pédiculaire polyaxiale 1, une tige 2 de
liaison de plusieurs de ces vis 1, une piéce 3 de connexion de cette tige 2 a
une de ces vis 1 et un écrou 4 permettant d'assembler la tige de liaison 2 a
cette vis 1.

La vis 1 comprend un pion proximal fileté 5 et un corps de vis distal
fileté 6. Le pion 5 est destiné a recevoir la piéce 3 engagée sur lui et 'écrou 4
vissé sur lui tandis que le corps 6 est destiné a étre inséré dans le pédicule
100 d'une vertébre, comme le montrent les figures 6 et 7.

Le pion 5 présente une partie cylindrique filetée 10, une téte distale
élargie 11 et une collerette 12 formant une surface de butée.

La partie 10 présente une zone 15 de diamétre réduit, permettant de
casser sa portion proximale aprés mise en place et serrage de I'écrou 4,
comme cela apparait par comparaison des figures 2 et 3.

La téte 11 présente un diameétre double du diamétre de la partie 10 et a
une forme de calotte sphérique. Cette téte 11 est destinée & étre engagée
dans une cavité proximale 16 que délimite la zone proximale du corps 6 et &
étre retenue dans cette cavité 16 par sertissage d'une paroi proximale 17 que
présente ce corps 6. Aprés sertissage, la paroi 17 est fagonnée de maniére a
présenter une forme proximale hémisphérique. Comme cela apparait sur la
figure 1, les dimensions de la cavité 16 et de 'ouverture délimitée par [a paroi
17 aprés sertissage pour le passage du pion 5 sont telles qu'un débattement
multidirectionnel de ce pion 5 par rapport au corps 6 est possible,

Le corps 6 comprend également une collerette proximale 18, destinée a
venir en butée contre le pédicule 100. Cette collerette 18 présente plusieurs
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encoches radiales 19, notamment quatre encoches & 90° les unes des autres,
permettant le maintien du corps 6 en rotation pendant le serrage de I'écrou 4.

La tige de liaison 2 est cylindrique et présente une rigidité telle qu'elle
permet le maintien de plusieurs vertébres les unes par rapport aux autres.
Cette tige 2 est toutefois déformable de maniére & pouvoir étre conformée en
fonction de la correction du rachis a réaliser.

La piéce de connexion 3 comprend une partie arrondie 20 destinée a
entourer la tige de liaison 2 et deux ailes latérales paralléles 21 percées de
trous pour fengagement de Ia piéce 3 sur le pion 5. Ces ailes 21 sont
mutuellement distantes de telle sorte que, dans une position d'écartement, la
tige 2 puisse étre insérée et puisse coulisser dans la partie 20, et que, dans
une position de rapprochement que leur confére le serrage de I'écrou 4, elles
serrent la partie 20 autour de la tige 2, immobilisant cette derniére par rapport
a la piéce 3.

Comme le montrent les figures 1 et 2, l'aile 21 proximale présente une
cuvette proximale 25 de forme adaptée a la prise d'appui de I'écrou 4, tandis
que laile 21 distale comprend une cavité circulaire 26 permettant
l'engagement de cette aile sur la collerette 12.

Cette aile 21 distale comprend en outre une paroi circulaire 27 solidaire
d'elle. Cette paroi 27 a une hauteur inférieure a celle de la paroi 17, et délimite
une face sphérique concave interne 28 de diamétre supérieur au diamétre de
cette paroi 17.

En outre, deux fentes transversales 29 sont aménagées dans cette paroi
27, sur deux cotés opposés de la paroi 27, et selon une direction sensiblement
perpendiculaire a celle qu'occupe la tige de liaison 2 quand cette tige est
engagée dans la partie arrondie 20. Chaque fente 29 s'étend angulairement
sur environ 120° de la paroi 27 et se termine par une zone élargie 30 en forme
de cercle.

Comme cela se comprend en référence 4 la figure 5, les portions distales
de la paroi 27 délimitées par les fentes 29 ont, au niveau de ces zones
arrondies 30, une hauteur réduite, telle que ces portions peuvent fléchir au
niveau de ces zones 30, permettant ainsi une réduction de la hauteur de la
paroi 27.
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En pratique, le nombre de vis 1 nécessaire au traitement a réaliser est
mis en place dans les pédicules 100 des vertébres concernées, puis les
piéces de connexion 3, avec la tige 2 engagée dans les parties 20, sont
placées sur les pions 5, jusqu'a engagement des collerettes 12 dans les
cavités 26. Les écrous 4 sont ensuite serrés pour réaliser l'immobilisation de la
tige 2 par rapport aux piéces 3 et les portions proximales des pions 5 sont
sectionnées.

La venue en butée de chaque piéce 3 contre la collerette 12
correspondante permet de réaliser un serrage de la tige 2 dans cette piece 3
indépendamment de tout serrage de la piéce 3 contre la paroi 17.

Une fois le serrage de I'écrou 4 réalisé, le pion 5 reste ainsi mobile par
rapport au corps 6, cette mobilité étant libre tant que la paroi 27 n'est pas
venue en butée contre le corps 6 (cf. figure 4) puis étant possible avec
déformation de la paroi 27 au-dela, réalisant un amortissement du mouvement
du pion 5§ dans les angles maximaux de débattement de ce pion. La limite du
débattement possible de ce dernier correspond a la venue en contact des
bords de la paroi 27 délimitant les fentes 29.

Gréce au diameétre de sa face 28, supérieur au diamétre de la paroi 17,
la paroi 27 ne fait pas obstacle au débattement du pion 5.

Cette face 28 peut cependant, comme le montre la figure 2, étre
conformée de maniére a venir en appui contre la zone sensiblement
hémisphérique de la paroi 17. Les frottements résultant de cet appui réalisent
un freinage du mouvement du pion 5, si nécessaire. '

Les zones de glissement de la téte 11 contre la paroi 17 et de la face 28
contre la paroi 17 peuvent comporter un revétement lisse et résistant, propre a
résister & de trés nombreux mouvernents de glissement de ces parois ['une
contre l'autre, tel qu'un revétement en céramique ou en nitrure de titane.

Les figures 8 et 9 représentent des piéces 2 a § similaires a celles
décrites en référence aux figures 1 et 2, les piéces se retrouvant de maniére
identique ou similaire étant désignées par les mémes références numériques.

Dans ce cas, la collerette 18 présente un rebord périphérique 30 et
contient une piéce 31 sous forme d'une rondelle en matériau a structure
élastiquement déformable, notamment en silicone ou en PMMA. Dans
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exemple représenté, la piéce 3 comporte une piéce 31 similaire, ces deux
piéces 31 venant en appui l'une contre |'autre lors du montage.

La piéce 3 peut dans ce cas recevoir complétement un écrou 40 dans la
cavité 25 de sa branche proximale 21, cette cavité 25 étant telle que cet écrou
40 peut venir en appui contre la branche 21 distale de la piéce 3 sans appuyer
contre la branche 21 proximale.

L'écrou 40 comporte des encoches périphériques 32 pour sa manceuvre
en rotation.

Le matériel comprend en outre I'écrou 4, pouvant étre vissé sur le pion
proximal 5.

En pratique, l'écrou 40 peut étre serré de maniére contrblée, par
exemple au moyen d'un tournevis dynamomeétrique, pour serrer les piéces 31
selon le degré d'amortissement recherché en fonction des caractéristiques du
patient (état des disques intervertébraux, degré d'instabilité vertébrale, poids).
L'écrou 4 est ensuite serré pour immobiliser la tige 2 dans la piéce de
connexion 3.

Les figures 10 et 11 montrent une tige de liaison 2 du matériel qui
comprend :

-une partie de tige 2a comportant une piéce 41 a structure
élastiquement déformable et un pion fileté articulé 5, cette articulation étant
réalisée de maniére identique a celle décrite précédemment,

- une autre partie de tige 2b, comprenant une zone 42 d'appui contre
cette piéce 41 et un alésage taraudé 43 permettant le vissage de cette
partie 2b sur le pion 5 pour serrer la zone d'appui 42 contre la piéce 41.

La tige de liaison 2 peut ainsi également présenter un degré de
souplesse élastique.

La figure 12 montre une vis pédiculaire 1 comprenant une téte
hémisphérique 45 qui peut étre engagée dans la piéce de connexion 3,
laquelle présente la forme d'une "tulipe"”.

La piéce 3 comprend une cavité inférieure hémisphérique de réception
de la téte 45, cette cavité permettant I'articulation de la piéce 3 par rapport a la
vis 1.

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 173 of 2152



10

15

20

25

30

2865377

10

La piéce 3 comprend en outre des encoches pour la réception de la tige
2 et forme des surfaces d'appui pour celle-ci, et un filet supérieur permettant le
vissage d'un bouchon fileté 46 d'immobilisation de Ia tige 2 en elle.

Sous la téte 45, la vis 1 comprend un filet sur lequel peut étre vissée une
collerette 18 de support d'une piéce 31, cette piéce 31 étant comprimée par la
piece de connexion 3 lorsque cette piéce 3 est inclinée par rapport a la vis 1 et
permettant ainsi I'amortissement du mouvement de cette piece 3.

La figure 13 montre quant a elle une vis 1 telle que décrite en référence a
la figure 1, une piéce 3 similaire a celle décrite en référence a cette figure 1
mais dépourvue de la paroi 27, une piéce 31 sous forme d'une rondelle en
matériau a structure élastiquement déformable, notamment en silicone ou en
PMMA, une rondelle rigide 50, notamment métallique, présentant un alésage
taraudé permettant son vissage sur le pion 5 jusqu'a serrer la piéce 31 entre
elle et la partie 6 de la vis, et un écrou 4 tel que décrit en référence a la
figure 1.

La rondelle 50 peut étre vissée sur le pion 5 jusqu'a réaliser un serrage
de la piéce 31 en fonction de I'amortissement recherché. Une fois ce serrage
obtenu, la piéce 3, avec la tige 2 engagée en elle, est mise en place sur le
pion 5 puis I'écrou 4 est serré de maniére a immobiliser la tige par rapport a la
piéce 3.

Comme cela apparait de ce qui précéde, l'invention fournit un matériel
d'ostéosynthese vertébrale permettant un jeu limité de la piece de
connexion 3, et donc de la tige de liaison 2, par rapport a I'organe 1 d'ancrage
a la vertébre, afin d'autoriser des mouvements limités des vertebres traitées.
Les sollicitations exercées sur les zones osseuses d'ancrage de l'organe
d'ancrage sont ainsi notablement réduites, de méme que les risques de sur-
sollicitations au niveau des articulations vertébrales situées de part et d'autre
du segment vertébral traité.

Il va de soi que linvention n'est pas limitée & la forme de réalisation
décrite ci-dessus a titre d'exemple mais qu'elle s'étend a toutes les formes de
réalisations couvertes par les revendications ci-annexées. Ainsi, l'on ne
sortirait pas du cadre de linvention en remplagant la paroi 27 par une rondelle
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en matériau élastique ou a structure élastique, par exemple sous forme de
ressort.
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REVENDICATIONS

1~ Matériel d'ostéosynthése vertébrale, comprenant des organes
d'ancrage osseux, tels que des vis pédiculaires (1) ou des crochets lamaires,
une ou deux tiges de liaison (2), destinées a étre reliées a ces organes
d'ancrage et a étre fixées aux vertébres au moyen de ceux-ci, et des piéces
de connexion (3) de cette ou ces tiges (2) & ces organes d'ancrage, au moins
un de ces organes d'ancrage et de ces piéces de connexion (3) étant du type
“polyaxial", c'est-3-dire permettant une articulation de la piéce de connexion
(3) par rapport a I'organe d'ancrage, des moyens de serrage (4) étant prévus
pour immobiliser une tige de liaison (2) dans la piéce de connexion (3) que
regoit cet organe d'ancrage ;

matériel caractérisé en ce qu'au moins un parmi ledit organe d'ancrage
(1) et ladite piece de connexion (3) de type "polyaxial" comprend au moins une
piéce ou une partie de piece (27) a structure élastiquement déformable,
interposée, aprés montage, entre ladite piéce de connexion (3) et ledit organe
d'ancrage (1), cefte piéce ou une partie de piece (27, 31) a structure
élastiquement déformable permettant une mobilité de la piéce de
connexion (3), et donc de la tige de liaison (2), par rapport a l'organe
d'ancrage (1), avec amortissement.

2 —- Matériel selon la revendication 1, caractérisé en ce que l'organe
d'ancrage (1) comprend une surface (12, 50) formant une butée axiale, contre
laquelle vient reposer la piéce de connexion (3), lesdits moyens de serrage (4)
serrant cette piéce de connexion (3) contre cette surface (12).

3 — Matériel selon la revendication 1 ou la revendication 2, caractérisé en
ce que ladite piéce (31) ou partie de piéce a structure élastiquement
déformable est conformée de maniére a réaliser un amortissement du
mouvement du pion proximal sur I'ensemble du débattement de ce pion.

4 - Matériel selon la revendication 1 ou la revendication 2, caractérisé en
ce que ladite piéce ou partie de piece (27, 31) a structure élastiquement
déformable est conformée de maniére a réaliser un amortissement du
mouvement de la piéce de connexion (3) seulement dans les positions
extrémes du débattement de cette piéce de connexion.
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5 — Matériel selon la revendication 4, caractérisé en ce que ladite piéce
ou partie de piece a structure élastiquement déformable est formée par une
paroi circulaire (27) raccordée a la piéce de connexion (3), cette paroi (27)
comprenant au moins une fente transversale (29) qui la traverse, aménagée
sur un coté de cette paroi (27) selon une direction sensiblement
perpendiculaire a celle qu'occupe une tige de liaison (2) quand cette tige est
engagée dans la piéce de connexion (3), cette fente (29) permettant une
réduction de I'épaisseur de cette paroi circulaire (27) lorsqu'une contrainte est
exercée sur cette paroi dans le sens axial, du c6té ou se trouve la fente (29).

6 — Matériel selon la revendication 5, caractérisé en ce que ladite paroi
circulaire (27) comprend deux fentes (29) aménagées sur deux de ses cotés
opposés, permettant un amortissement sur ces deux cétés.

7 - Matériel selon l'une des revendications 1 & 6, caractérisé en ce que
lorgane d'ancrage (1) comporte un pion proximal articulé (5), et en ce que les
parois (11, 17) de ce pion proximal (5) et de 'organe d'ancrage (1) qui glissent
l'une contre l'autre lors du débattement de ce pion (5) comportent un
revétement lisse et résistant, propre a résister & de trés nombreux
mouvements de glissement de ces parois l'une contre l'autre, tel qu'un
revétement en céramique ou en nitrure de titane.

8 — Matériel selon la revendication 7, caractérisé en ce que ['articulation
dudit pion proximal (5) est réalisée par glissement de faces (11, 17) en forme
de sphére ou de portions de sphére l'une contre ['autre, et en ce que ces faces
(11, 17) présentent un diamétre nettement supérieur a celui du pion proximal,
notamment au moins du double du diamétre de ce pion.

9 — Matériel selon I'une des revendications 1 & 8, caractérisé en ce qu'il
comprend, outre les moyens de serrage (4) prévus pour immobiliser une tige
de liaison (2) dans la piéce de connexion (3) que regoit 'organe d'ancrage (1),
des deuxiémes moyens de serrage (40, 50) permettant de serrer,
indépendamment du serrage réalisé par lesdits moyens de serrage (4), ladite
piéce ou partie de piéce a structure élastiquement déformable (31) entre la
piéce de connexion (3) et l'organe d'ancrage (1).

10 — Matériel selon I'une des revendications 1 & 9, caractérisé en ce qu'il
comprend des moyens formant repére permettant de repérer différents degrés

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 177 of 2152



2865377

14

de serrage de ladite piece ou partie de piéce a structure élastiquement
deformable entre la piéce de connexion et l'organe d'ancrage.

11 — Matériel selon l'une des revendications 1 a 10, caractérisé en ce
gu'au moins une tige de liaison comprend :

5 - une partie de tige comportant une piece a structure élastiquement

déformable et un pion articulé,

-une autre partie de tige comprenant une zone d'appui contre cette
piéce a structure élastiquement déformable, et

- des moyens de serrage pour serrer cette surface d'appui contre cette

10  piéce a structure élastiquement déformable.
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@ MATERIEL D'OSTEOSYNTHESE VERTEBRALE.

Ce matériel d’ostéosynthese vertébrale comprend des
organes d'ancrage osseux, tels que des vis pédiculaires (1),
une ou deux tiges de liaison (2) destinées a étre reliées a
ces organes d’ancrage, et des ensembles de connexion (6,
3) de cette ou ces tiges (2) & ces organes d'ancrage, au
moins un de ces organes d'ancrage (1) étant du type “poly-
axial", c'est-a-dire comprenant une piéce de connexion (6)
articulée par rapport & la partie de base (5) de 'organe d'an-
crage (1) destinée a étre fixée & la vertébre.

elon l'invention, ledit organe d’'ancrage “polyaxial* (1)
comprend un élément flexible (7) de jonction reliant ladite
piece de connexion (6) et ladite partie de base (5), cet élé-
ment flexible de jonction (7) permettant I'articulation recher-
chée ?;:) la pigce de connexion (6) par rapport & la partie de
base (5).
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La présente invention concerne un matériel d'ostéosynthése vertébrale.

Un matériel d'ostéosynthése vertébrale comprend généralement des
organes d'ancrage osseux, tels que des vis pédiculaires, des pinces ou des
crochets, une ou deux tiges de liaison, destinées a étre reliées a ces organes
d'ancrage, et des piéces de connexion de cette ou ces tiges de liaison & ces
organes d'ancrage. Le matériel peut également comprendre des traverses
réglables en longueur, qui relient transversalement deux tiges de liaison
paralléles pour maintenir ces tiges l'une par rapport a l'autre.

Dans un type de matériel existant, chaque organe d'ancrage peut
comporter un pion proximal fileté sur lequel peut étre vissé un écrou et chaque
piéce de connexion peut comprendre une partie arrondie destinée a entourer
une tige de liaison et deux ailes paralléles percées de trous. Ces ailes sont
destinées a éire engagées sur ledit pion proximal fileté et & étre serrées, au
moyen de cet écrou, contre une surface d'appui aménagée sur l'organe
d'ancrage, ce serrage provoquant le serrage de ladite partie arrondie autour
de la tige de liaison et assurant ainsi limmobilisation longitudinale de cette tige
par rapport a I'organe d'ancrage.

Les organes d'ancrage peuvent étre de type "polyaxial”, c'est-a-dire
permettant, avant serrage, une articulation du pion proximal fileté par rapport &
la partie de base de l'organe d'ancrage, destinée a étre insérée dans l'os.
Cette articulation facilite l'assemblage des tiges de liaison aux organes
d'ancrage. '

Dans un organe d'ancrage "polyaxial” existant & pion proximal fileté,
l'articulation est réalisée en aménageant une sphére a I'extrémité distale du
pion proximal fileté et une cavité dans ladite partie de base, cette cavité
recevant la sphére du pion et étant refermée en partie proximale pour retenir
cette sphére.

Ce type d'articulation a pour inconvénient de ne permetire qu'un
débattement limité du pion proximal fileté, compte tenu de la venue en butée
du pion contre le bord de la partie de base qui referme la cavité recevant la
sphere. Ce débattement limité peut rendre difficile dans certains cas la mise
en place d'une tige sur des organes d'ancrage. De plus, la surface de contact
de la sphére avec ledit bord est restreinte et le serrage de la tige dans la piéce

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 186 of 2152



10

20

25

30

2865375

2

de connexion génére une tension axiale relativement importante sur ce bord,
ce qui n'est pas optima! d'un point de vue mécanique. En outre, les
sollicitations répétées que subit le matériel une fois implanté, résultant des
mouvements du patient, générent des frottements répétés de la sphére contre
la partie de base, ce qui conduit & un risque de diffusion non souhaitable de
particules de métal dans l'organisme.

Par ailleurs, les matériels d'ostéosynthése vertébrale existants sont
destinés a immobiliser deux vertébres I'une par rapport a 'autre, pour éliminer
tout mouvement relatif de ces vertébres, ou pour rétablir la position adéquate
d'une vertébre par rapport a l'autre. Pour I'obtention de cette immobilisation,
ces matériels sont congus de fagon a assurer un assemblage parfaitement
rigide des tiges de liaison avec les organes d'ancrage.

Cet assemblage rigide peut cependant ne pas étre souhaitable dans tous
les cas. Il conduit en particulier a I'exercice de sollicitations importantes au
niveau des zones osseuses d'ancrage desdits organes d'ancrage, ainsi qu'a
des sollicitations augmentées au niveau des articulations vertébrales situées
de part et d'autre du segment vertébral traité, qui peuvent conduire a des
dégénérescences de ces articulations. En outre, cet assemblage rigide n'est
pas adapté a des traitements d'affections non dégénératives, notamment au
traitement de scolioses chez des patients jeunes,

La présente invention vise & remédier a l'ensemble de ces inconvénients.

Son objectif principal est donc de fournir un matériel d'ostéosynthése
vertébrale comprenant au moins un organe d'ancrage polyaxial, dans lequel la
piéce de connexion a un débattement important par rapport a la partie de base
de f'organe d'ancrage destinée a étre fixée a l'os, et dans lequel le risque de
diffusion de particules de métal dans l'organisme est nettement réduit par
rapport a un matériel existant.

Un autre objectif de l'invention est de fournir un matériel d'ostéosynthése
vertébrale permettant un assemblage non rigide, voire souple, des tiges de
liaison avec les organes d'ancrage, avec un éventuel amortissement du
mouvement des piéces mobiles.

Le matériel concerné comprend, de maniére connue en soi, des organes
d'ancrage osseux, tels que des vis pédiculaires, des pinces ou des crochets,
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une ou deux tiges de liaison, destinées a étre reliées a ces organes d'ancrage,
et des ensembles de connexion de cette ou ces tiges & ces organes
d'ancrage, au moins un de ces organes d'ancrage étant du type "polyaxial”,
c'est-a-dire comprenant une piéce de connexion articulée par rapport a une
partie de base destinée a étre fixée a l'os.

Selon linvention, ledit organe d'ancrage “polyaxial' comprend un
élément flexible de jonction reliant ladite piéce de connexion et ladite partie de
base, cet élément flexible de jonction permettant I'articulation recherchée de la
piéce de connexion par rapport & la partie de base.

L'articulation de cette piéce de connexion est ainsi réalisée par la seule
flexion dudit élément flexible de jonction. Le débattement de la piéce de
connexion n'est, dés lors, pas limité par la structure de l'articulation comme
cela est le cas de l'articulation selon Ia technique antérieure. Ce débattement
peut étre trés nettement supérieur a celui de la piéce de connexion d'un
organe d'ancrage existant.

De plus, la tension axiale exercée entre la piéce de connexion et la partie
de base une fois le montage réalisé s'applique sur 'ensemble de ['élément
flexible de jonction et non sur une surface restreinte comme selon la technique
antérieure.

L'organe d'ancrage selon l'invention peut étre congu de telle sorte que la
piece de connexion et la partie de base ne soient jamais en contact I'une de
l'autre, tant avant serrage d'une tige de liaison dans la piéce de connexion
qu'aprés ce serrage.

Cette absence de contact élimine le risque de diffusion de particules de
métal dans l'organisme.

Alternativement, et de préférence, I'élément flexible de jonction est
légérement étirable longitudinalement, et des moyens sont prévus pour
réaliser un léger étirement longitudinal de cet élément flexible de jonction,
permettant un écartement des surfaces par lesquelles la piéce de connexion
et la partie de base viennent en contact 'une de l'autre.

Ces surfaces de la piéce de connexion et de la partie de base peuvent
étre conformées pour réaliser un guidage du mouvement d'articulation de la
piéce de connexion par rapport a la partie de base. Il peut notamment s'agir
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de surfaces en portion de sphére, respectivement concave et convexe, et
aménagées coaxialement audit élément flexible de jonction.

Ces surfaces permettent ainsi, au moment de la réduction des vertébres
en vue de l'ostéosynthése, de guider le mouvement de Ia piece de connexion
par rapport a la partie de base afin d'éviter de soumettre I'élément flexible de
jonction & des contraintes transversales frop importantes.

Dans le méme but, ces mémes surfaces de la piéce de connexion et de
la partie de base peuvent étre bordées par des surfaces latérales d'appui,
permettant un calage latéral de la piéce de connexion par rapport a la partie
de base.

De préférence, ledit organe d'ancrage de type "polyaxial” comprend au
moins une piéce ou une partie de piéce a structure élastiquement déformable,
placée, aprés montage, entre ladite piéce de connexion et ladite partie de
base, cette piéce ou partie de piéce a structure élastiquement déformable
permettant une mobilité de la piéce de connexion, et donc de la tige de liaison,
par rapport a la partie de base, avec amortissement.

Ainsi, dans le matériel selon l'invention, ladite piéce de connexion n'est
pas immobilisée par rapport a la partie de base aprés montage mais peut, en
fonction de la déformabilité élastique de ladite piéce ou partie de piéce, jouer
vis-3-vis de la partie de base afin d'autoriser des mouvements limités des
vertébres. Les sollicitations exercées par l'organe d'ancrage sur les zones
osseuses d'ancrage sont ainsi notablement réduites, de méme que les risques
de sur-sollicitations au niveau des articulations vertébrales situées de part et
d'autre du segment vertébral traité.

La partie de base peut comprendre une piéce a structure élastiquement
déformable et la piéce de connexion peut comporter une autre piéce &
structure élastiquement déformable, ces deux piéces venant porter l'une
contre |'autre en position de montage.

Le matériel peut comprendre, outre les moyens de serrage prévus pour
immobiliser une tige de liaison dans la piéce de connexion destinée & recevoir
cette tige de liaison, des deuxiémes moyens de serrage permettant de serrer,
indépendamment du serrage réalisé par lesdits moyens de serrage, ladite
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piéce ou partie de piéce a structure élastiquement déformable entre la piéce
de connexion et 'organe d'ancrage.

Lesdits deuxiémes moyens de serrage peuvent ainsi étre serrés de
maniére controlée, par exemple au moyen d'un tournevis dynamométrique,
selon le degré d'amortissement recherché en fonction des caractéristiques du
patient (état des disques intervertébraux, degré d'instabilité vertébrale, poids),
puis lesdits moyens de serrage sont serrés pour immobiliser la tige dans la
piéce de connexion, ,

L'invention sera bien comprise, et d'autres caractéristiques et avantages
de celle-ci apparaitront, en référence au dessin schématique annexeé,
représentant, & titre d'exemple non limitatif, une forme de réalisation possible
de piéces que comprend le matériel qu'elle concerne.

La figure 1 est une vue en coupe axiale des différents éléments
constituant un organe d'ancrage et un ensemble de connexion que comprend
ce matériel ;

la figure 2 est une vue latérale de cet organe d'ancrage, de cet ensemble
de connexion et d'une tige de liaison, aprés montage ;

la figure 3 est une vue de ces organe d'ancrage, ensemble de connexion
et tige de liaison en coupe selon la ligne lli-Ill de la figure 2, et

la figure 4 est une vue de ces organe d'ancrage, ensemble de connexion
et tige de liaison, de dessus.

Les figures 2 a 4 représentent une vis pédiculaire polyaxiale 1, une tige 2
de liaison de plusieurs de ces vis 1, un étrier 3 de connexion de cette tige 2 &
une de ces vis 1 et un écrou 4 permettant d'assembler la tige de liaison 2 a
cette vis 1.

Comme le montre plus particuliérement la figure 1, [a vis 1 comprend une
piece de base 5 sous forme de vis, un pion proximal fileté 6, un élément
allongé 7, de jonction de la piéce de base 5 et du pion 6, un bouchon
vissable 8 d'assemblage de I'élément 7 a la piéce de base 5 et une bague
sertissable 9 d'assemblage de I'élément 7 au pion 6. La vis 1 comprend
également une piéce 10 a structure élastiquement déformable et une bague
11 d'appui contre cette piéce 10.
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La piéce de base 5 est métallique, notamment en titane, de méme que le
pion 6, la tige 2, I'étrier 3, I'écrou 4, le bouchon 8, la bague sertissable 9 et la
bague d'appui 11. Elle comprend une partie cylindrique filetée 15 permettant
son insertion dans le pédicule d'une vertébre, et une téte élargie 16 destinée a
venir en appui contre ce pédicule.

Cette téte 16 comprend une cavité supérieure cylindrique 17, propre a
recevoir la piece 10 de maniére ajustée, une cavité intermédiaire
cylindrique 18 & fond sphérique concave, propre a recevoir la base du pion 6,
et un alésage inférieur 19, propre a recevoir une extrémité de 'élément 7, ces
cavités 17, 18 et alésage 19 étant coaxiaux & l'axe de la partie de base 5.

La téte 16 comprend également un pergage transversal taraudé 20,
débouchant dans l'alésage 19. Comme cela apparait sur la figure 3, le
bouchon 8 est destiné a étre vissé dans le pergage 20 de maniére & venir
serrer I'élément 7 dans l'alésage 19 et assurer ainsi I'assemblage de cet
élément 7 avec la partie de base 5.

Le pion 6 comprend un alésage axial 22 pouvant étre traversé par
I'élément 7, un filetage proximal 23 et une base élargie 24 a face distale
sphérique convexe, cette base 24 étant propre & étre regue de maniére
ajustée , mais avec possibilité de mouvement, dans la cavité 18.

L'élément 7 peut notamment étre constitué par une tresse de fils de
polyester. Aprés son engagement au travers de l'alésage 22, cet élément 7
regoit la bague 9, qui est sertie sur lui de maniére a maintenir la base 24 dans
la cavité 18. La partie de I'élément 7 en excés est ensuite sectionnée au-dela
de la bague 9.

La piece 10 peut notamment étre en silicone ou en PMMA. Elle
comprend un pergage axial 25 permettant son engagement sur le pion 6, cet
alésage 25 étant évasé en partie inférieure pour favoriser le débattement du
pion 6 par rapport a la partie de base 5.

La piéce d'appui 11 comprend une partie supérieure 26 percée d'un
alésage taraudé 27 permettant son vissage sur le pion 6 et une partie
inférieure élargie 28, délimitant une cavité cylindrique inférieure 29 propre a
recevoir de maniére ajustée la piéce 10.

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 191 of 2152



10

15

20

25

30

2865375

7

La piece 10 est ainsi destinée a étre engagée sur le pion 6 jusqu'a
prendre appui contre le fond de la cavité 17 et la piéce 11 est destinée a étre
vissée sur le pion 6 de maniére & exercer un serrage de la piéce 10 entre elle
et la partie de base 5, indépendamment du serrage réalisé par I'écrou 4. La
piéce 11 peut étre serrée de maniére contrblée, par exemple au moyen d'un
tournevis dynamométrique, selon le degré d'amortissement recherché du
mouvement du pion 5, en fonction des caractéristiques du patient (état des
disques intervertébraux, degré d'instabilité vertébrale, poids). Ce serrage a
également pour effet d'opérer un léger étirement de I'élément 7, qui permet
d'ecarter mutuellement la face convexe de la base 24 et le fond convexe de la
cavité 18.

Il en résulte que le mouvement multidirectionnel du pion 6 par rapport a
la partie de base 5 est possible grace a la seule flexibilité de ['élément 7, selon
un débattement important, sans zone d'appui restreinte du pion 6 contre un
bord de la partie de base 5, et sans frottement substantiel des surfaces
adjacentes du pion 6 et de la partie de base 5.

La tige de liaison 2 est cylindrique et présente une rigidité telle qu'elle
permet le maintien de plusieurs vertébres les unes par rapport aux autres.
Cette tige 2 est toutefois déformable de maniére a pouvoir étre conformée en
fonction de la correction vertébrale a réaliser.

L'étrier 3 comprend une partie arrondie 30 destinée a entourer la tige de
lisison 2 et deux ailes latérales paralléles 31 percées de trous 32 pour
I'engagement de l'étrier 3 sur le pion 6. Ces ailes 31 sont mutuellement
distantes de telle sorte que, dans une position d'écartement, la tige 2 puisse
étre insérée et puisse coulisser dans la partie 30, et que, dans une position de
rapprochement que leur confére le serrage de I'écrou 4, elles serrent la
partie 30 autour de la tige 2, immobilisant cette derniére par rapport a I'étrier 3.

Comme le montre la figure 1, chaque aile 31 présente une cavité 33, 34
sur sa face extérieure, destinées & recevoir respectivement I'écrou 4 et la
bague d'appui 11.

En pratique, le nombre de vis 1 nécessaire au traitement a réaliser est
mis en place dans les pédicules des vertébres concernées, puis les étriers 3,
avec la tige 2 engagée dans les parties 30, sont placés sur les pions 6.
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Le débattement important des pions 6 permet de faciliter trés
notablement cette mise en place des étriers 3 sur ses pions 6. Durant cette
opération, au cours de laquelle est réalisé la réduction des vertébres vers leur
position d'ostéosynthése, les tétes 16 des parties de base 15 maintiennent
transversalement les bases 24 des pions 6 et éliminent ainsi tout risque
d'exercice sur les éléments 7 de sollicitations transversales trop importantes.

Les écrous 4 sont ensuite serrés pour rapprocher les branches 31 et
serrer ainsi les tiges 2 dans les parties 30 des étriers 3.

Comme cela apparait de ce qui précéde, l'invention fournit un matériel
d'ostéosynthése vertébrale dans lequel la piece de connexion a un
débattement important par rapport & ia partie de base de l'organe d'ancrage
destinée a étre fixée a l'os et dans lequel le risque de diffusion de particules
de métal dans l'organisme est nettement réduit par rapport @ un matériel
existant.

Ce matériel d'ostéosynthése vertébrale permet en outre un assemblage
non rigide, voire souple, des tiges de liaison avec les organes d'ancrage, avec
un éventuel amortissement du mouvement des piéces mobiles.

Il va de soi que l'invention n'est pas limitée a la forme de réalisation
décrite ci-dessus a titre d'exemple mais qu'elle s'étend & toutes les formes de
réalisations couvertes par les revendications ci-annexées.

En particulier, le terme "piéce de connexion” doit étre compris dans une
acception large : il peut s'agir d’'un pion proximal fileté 6 ou d'une piéce de
connexion en forme de "tulipe", c'est-a-dire comprenant un logement de
réception d'une tige de liaison.

De méme, le terme "partie de base" 5 doit étre compris comme toute
structure permettant la fixation de l'organe d'ancrage 1 a une vertébre,
notamment sous forme de vis pédiculaire, de pince ou de crochet.
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REVENDICATIONS

1 - Matériel d'ostéosynthése vertébrale, comprenant des organes
d'ancrage osseux, tels que des vis pédiculaires (1), des pinces ou des
crochets, une ou deux tiges de liaison (2) destinées a étre reliees a ces
organes d'ancrage, et des ensembles de connexion (6, 3) de cette ou ces
tiges (2) a ces organes d'ancrage, au moins un de ces organes d'ancrage (1)
étant du type "polyaxial”, c'est-a-dire comprenant une piéce de connexion (6)
articulée par rapport a la partie de base (5) de l'organe d'ancrage (1) destinée
a étre fixée a la vertébre ;

matériel caractérisé en ce que ledit organe d'ancrage "polyaxial” (1)
comprend un élément flexible (7) de jonction reliant ladite piéce de
connexion (6) et ladite partie de base (5), cet élément flexible de jonction (7)
permettant l'articulation recherchée de la piéce de connexion (6) par rapport &
la partie de base (5).

2 - Matériel selon la revendication 1, caractérisé en ce que I'élément
flexible de jonction (7) est légérement étirable longitudinalement, et en ce que
des moyens sont prévus pour réaliser un léger étirement longitudinal de cet
élement flexible de jonction (7), cet étirement permettant un écartement des
surfaces par lesquelles la piéce de connexion (6) et la partie de base (5)
viennent en contact 'une de l'autre.

3 - Matériel selon la revendication 1 ou la revendication 2, caractérisé en
ce que les surfaces par lesquelles la piéce de connexion (6) et la partie de
base (5) viennent en contact 'une de l'autre sont conformées pour réaliser un
guidage du mouvement d'articulation de la piéce de connexion (6) par rapport
a la partie de base (5).

4 — Matériel selon la revendication 3, caractérisé en ce que lesdites
surfaces sont en portion de sphére, respectivement concave et convexe, et
aménagées coaxialement audit élément flexible de jonction (7).

5 — Matériel selon la revendication 3 ou la revendication 4, caractérisé en
ce que lesdites surfaces sont bordées par des surfaces latérales d'appui,
permettant un calage latéral de la piéce de connexion (6) par rapport a la
partie de base (5).
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6 — Matériel selon I'une des revendications 1 & 5, caractérisé en ce que
ledit organe d'ancrage (1) de type "polyaxial" comprend au moins une piéce
ou une partie de piece (10) a structure élastiquement déformable, placée,
aprés montage, entre ladite piéce de connexion (6) et ladite partie de base (5),
cette piece ou partie de pieéce (10) a structure élastiquement déformable
permettant une mobilité de la piéce de connexion (6), et donc de la tige de
liaison (2), par rapport a la partie de base (5), avec amortissement.

7 - Matériel selon la revendication 6, caractérisé en ce que la partie de
base comprend une piéce a structure élastiquement déformable et la piéce de
connexion comporte une autre piéce a structure élastiquement déformable,
ces deux piéces venant porter I'une contre I'autre en position de montage.

8 — Matériel selon la revendication 6 ou |a revendication 7, caractérisé en
ce qu'il comprend, outre les moyens de serrage (4) prévus pour immobiliser
une tige de liaison (2) dans la piéce de connexion (3) destinée a recevoir cette
tige de liaison (2), des deuxiémes moyens de serrage (11) permettant de
serrer, indépendamment du serrage réalisé par lesdits moyens de serrage (4),
ladite piéce ou partie de piéce (10) a structure élastiquement déformable entre
la piéce de connexion (6) et I'organe d'ancrage (1).

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 195 of 2152



2865375

3

23

N O U U N O W WA N

—_—

112
\‘\9
E /6 3\ 3l3 31
g 30 4
§ =
ﬁ
r 24

Q
w
N
w
N
w
-

—

FIG. 1

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 196 of 2152



2865375

2/2

NS FIG. 2 15 FIG. 3

III

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 197 of 2152



EPO FORM 1503 12.99 (P04C14)

REPUBLIQUE FRANGAISE 2865375

e ——
IN)I RAPPORT DE RECHERCHE N oo
PRELIMINAIRE

—NSTITUT FA 644376

NATIONAL DE établi sur la base des demiéres revendications

LA PROPRIETE déposées avant le commencement de la recherche FR 0400745
INDUSTRIELLE

DOCUMENTS CONSIDERES COMME PERTINENTS Revendicali ¢l atiribué

alinvention par FINPI

- Citation du dooument aveo indication, en cas de besoin,
Catégorie des parties pertinentes '

X US 5 882 350 A (RALPH JAMES D ET AL) 1 A61B17/70
16 mars 1999 (1999-03-16)
* colonne 6, ligne 32 - ligne 39; figure 5

colonne 7, ligne 4 - ligne 13; figure 7

* % ¥

E

colonne 8, ligne 7 - ligne 45; figures
9,10 *

X WO 60/15125 A (SYNTHES AG ; BRACE MICHAEL
(US); SYNTHES USA (US); LANGE ERIC (US))
23 mars 2000 (2000-03-23)

* page 4, alinéa 8 - page 5, alinéa 3;
figures 1,2 *

—

A WO 03/068088 A (CROSS MED PROD INC) 1,3-5
21 aoiit 2003 (2003-08-21)

* page 5, ligne 3 - page 6, ligne 9;
figures 1,2 *

A FR 2 735 011 A (MECANURGIE SA SOC) 6 DOMAINES TECHNIQUES
13 décembre 1996 (1996-12-13) RECHERCHES (Int.CL.7)

* abrégé; figure 1 * A61B

Date d'achévement de la recherche Examinateur

6 septembre 2004 Ducreau, F

CATEGORIE DES DOCUMENTS CITES T : théorie ou principe & la base de Finventi

- . . E:d de brevet bénéficiant d'une date antérieure
X : particulidrement pertinent & lui seul 2la date de dépdt et qui n'a été publié qu'a catte date
Y : particuliérement pertinent en combinaison aves un de dépdt ou qu'a une date postérieure.

autre documentde la mame catégorie D : cité dans la demande

A : arriere-plan technologique L : cité pour dautres raisons
O:diulgation non-éerite
P : document intercalaire & : membre de la mdme famille, document correspandant

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 198 of 2152



EPO FORM P(485

ANNEXE AU RAPPORT DE RECHERCHE PRELIMINAIRE

RELATIF A LA DEMANDE DE BREVET FRANCAIS NO.

2865375

FR 0400745 FA 644376

La présente annexe indique les membres de la famille de brevets relatifs aux documents brevets cités dans le rapport de
recherche préliminaire visé ci-dessus.
Les dits membres sont contenus au fichier informatique de I'Office européen des brevets a la date du 06-09-2004

Les renseignements fournis sont donnés 4 titre indicatif et n'engagent pas la responsabilité de 'Office européen des brevets,

ni de I'Administration frangaise

Document brevet cité Date de Membre(s) de la Date de

au rapport de recherche publication famille de brevet(s) publication

US 5882350 A 16-03-1999  US 5669911 A 23-09-1997
us 5520690 A 28-05-1996
us RE37665 E1 16-04-2002
AT 250393 T 15-10-2003
AU 714659 B2 06-01-2000
AU 5539796 A 30-10-1996
CA 2216955 Al 17-16-1996
DE 69630117 D1 306-10-2003
DE 69630117 T2 09-06-2004
EP 1364623 Al 26-11-2003
EP 0828459 Al 18-03-1998
JP 3497865 B2 16-02-2004
JP 11503351 T 26-03-1999
US 2002045899 Al 18-04-2002
WO 9632071 Al 17-10-1996
us 5531746 A 02-07-1996
us 5643265 A 01-07-1997
us 5647873 A 15-07-1997
us 5607426 A 04-03-1997
us 5876402 A 02-03-1999
us 5725588 A 10-03-1998
us 5690630 A 25-11-1997
us 5817094 A 06-10-1998

W0 0015125 A 23-03-2000 AU 751174 B2 08-08-2002
AU 5404799 A 03-04-2000
CA 2343327 Al 23-03-2000
Wo 0015125 Al 23-03-2000
EP 1109502 Al 27-06-2001
JP 2002524188 T 06-08-2002
us 6187005 Bl 13-02-2001
ZA 200100673 A 28-08-2001

W0 03068088 A 21-08-2003 US 2004006342 Al 08-01-2004
US 2003163133 Al 28-08-2003
WO 03068088 Al 21-08-2003

FR 2735011 A 13-12-1996  FR 2735011 Al 13-12-1996

Pour tout renseignement concemant cette annexe : voir Joual Officie! de I'Office européen des brevets, No.12/82

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002

Page 199 of 2152



FR 2 865 373 - A1

REPUBLIQUE FRANGAISE @) N° de publication : 2 865 373

(& n'utiliser que pour les

INSTITUT NATIONAL commandes de reproduction)

DE LA PROPRIETE INDUSTRIELLE

—_— @ N° d’enregistrement national : 04 00743

PARIS

@Int cl’: A61B17/70

@ DEMANDE DE BREVET D’INVENTION A1

@ Date de dépot : 27.01.04.

Priorité :

Date de mise & la disposition du public de la
demande : 29.07.05 Bulletin 05/30.

Liste des documents cités dans le rapport de
recherche préliminaire : Se reporter & Ia fin du
présent fascicule

Références a d’autres documents nationaux
apparentés :

@ Demandeur(s) : MEDICREA INTERNATIONAL Société
anonyme — FR.

@ Inventeur(s) : SOURNAC DENYS, CAFFIERO JEAN
PHILIPPE et CARLIER FRANCQIS.

@ Titulaire(s) :

Mandataire(s) :

@ MATERIEL D’OSTEOSYNTHESE VERTEBRALE.

Ce matériel d’ostéosynthése vertébrale comprend des
organes d'ancrage osseux, tels que des vis pédiculaires (1),
des pinces ou des crochets, une ou deux tiges de liaison (2)
destinées a étre reliées a ces organes d’ancrage et 2 étre
fixées aux vertébres au moyen de ceux-Ci, et des ensem-
bles de connexion (6, 3) de cette ou ces tiges (2) a ces or-
ganes d'ancrage, au moins un de ces organes d'ancrage (1)

tant du type “polyaxial®, c’est-a-dire comprenant une pigce
de connexion (6) articulée par rapport a la piece de base (7)
de I'organe d'ancrage (1) destinee a étre fixée a la vertébre;
Selon Finvention, ladite piéce de connexion (6) et ladite
piéce de base (7) comprennent chacune un passage trans-
versal et une partie transversale rigide (11, 24) de direction
sensiblement perpendiculaire a la direction dudit passage,
ladite partie transversale rigide (11, 24) de une de ces pié-
ces (6, 7) étant engagée dans le passage transversal de
I'autre piéce (7, 6), et réciproquement, avec possibilité de pi-
votement de ces parties transversales rigides (11, 24) dans
ces passages.
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La présente invention concerne un matériel d'ostéosynthése vertébrale.

Un matériel d'ostéosynthése vertébrale comprend généralement des
organes d'ancrage osseux, tels que des vis pédiculaires, des pinces ou des
crochets, une ou deux tiges de liaison, destinées a étre reliées a ces organes
d'ancrage et a étre fixées aux vertébres au moyen de ceux-ci, et des pieces
de connexion de cette ou ces tiges de liaison a ces organes d'ancrage. Le
matériel peut également comprendre des traverses réglables en longueur, qui
relient transversalement deux tiges de liaison paraliéles pour maintenir ces
tiges l'une par rapport a l'autre.

Dans un type de matériel existant, chaque organe d'ancrage comporte
un pion proximal fileté sur lequel peut étre vissé un écrou, et chaque piéce de
connexion comprend une partie arrondie destinée a entourer une tige de
liaison et deux ailes paralléles percées de trous. Ces ailes sont destinées a
étre engagées sur ledit pion proximal fileté et a étre serrées, au moyen de cet
écrou, contre une surface d'appui aménagée sur l'organe d'ancrage, ce
serrage provoquant le serrage de ladite partie arrondie autour de la tige de
liaison et assurant ainsi I'immobilisation longitudinale de cette tige par rapport
a l'organe d'ancrage.

Dans un autre type de matériel existant, chaque organe d'ancrage
comporte une piece de connexion en forme de "tulipe”, présentant un
logement dans lequel une tige de liaison peut étre engagée.

Les organes d'ancrage peuvent étre de type "polyaxial’, c'est-a-dire
permettant, avant serrage, une articulation du pion proximal fileté ou de la
"tulipe" par rapport & la piéce de base de l'organe d'ancrage destinée a venir
en prise avec l'os. Cette articulation facilite grandement l'assemblage des
tiges de liaison aux organes d'ancrage.

Dans un organe d'ancrage "polyaxial" existant & pion proximal fileté,
larticulation est réalisée en aménageant une sphére a l'extrémité du pion
proximal fileté et une cavité dans ladite piéce de base, cette cavité recevant la
sphére et étant refermée en partie proximale pour retenir cette sphére.

Dans un organe d'ancrage "polyaxial" existant & "tulipe", ladite piece de
base comprend une sphére autour de laquelle vient s'articuler la piéce de
connexion en forme de "tulipe”.

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 201 of 2152



10

20

25

30

2865373

2

Ces types d'articulation ont pour inconvénient de ne permettre qu'un
débattement limité du pion proximal fileté ou de la "tulipe”, ce qui peut rendre
difficile dans certains cas la mise en place d'une tige sur des organes
d'ancrage. De plus et surtout, les mouvements du patient conduisent a des
mouvements du pion proximal fileté ou de la "tulipe” par rapport a la piece de
base, qui générent des frottements répétés de la sphére contre la paroi venant
en appui contre cette sphere. Il en résulte un risque de diffusion non
souhaitable de particules de métal dans l'organisme, et ce d'autant plus que
les surfaces qui frottent les unes contre les autres sont relativement
importantes.

Par ailleurs, les matériels d'ostéosynthése vertébrale existants sont
destinés & immobiliser deux vertébres I'une par rapport a l'autre, pour éliminer
tout mouvement relatif de ces vertébres, ou pour rétablir la position adéquate
d'une vertebre par rapport a l'autre. Pour I'obtention de cette immobilisation,
ces materiels sont congus de fagon a assurer un assemblage parfaitement
rigide des tiges de liaison avec les organes d'ancrage.

Cet assemblage rigide peut cependant ne pas étre souhaitable dans tous
les cas. Il conduit en particulier & I'exercice de sollicitations importantes au
niveau des zones osseuses d'ancrage desdits organes d'ancrage, ainsi qu'a
des sollicitations augmentées au niveau des articulations vertébrales situées
de part et d'autre du segment vertébral traité, qui peuvent conduire a des
dégénérescences de ces articulations. En outre, il n'est pas adapté a des
traitements d'affections non dégénératives, notamment au traitement de
scolioses chez des patients jeunes.

La présente invention vise a remédier a I'ensemble de ces inconvénients.

Son objectif principal est donc de fournir un matériel d'ostéosynthése
vertébrale comprenant au moins un organe d'ancrage polyaxial, dans lequel le
pion proximal fileté ou la "tulipe" de cet organe d'ancrage a un débattement
important par rapport & la piéce de base de l'organe d'ancrage destinée a étre
fixée & l'os, et dans lequel le risque de diffusion de métal dans l'organisme est
nettement réduit par rapport a un matériel existant.

Un autre objectif de l'invention est de fournir un matériel d'ostéosynthése
vertébrale permettant un assemblage non rigide, voire souple, des tiges de
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liaison avec les organes d'ancrage, avec un éventuel amortissement du.
mouvement des piéces mobiles.

Le matériel concerné comprend, de maniére connue en soi, des organes
d'ancrage osseux, tels que des vis pédiculaires, des pinces ou des crochets,
une ou deux tiges de liaison, destinées a étre reliées a ces organes d'ancrage
et & étre fixées aux vertébres au moyen de ceux-ci, et des ensembles de
connexion de cette ou ces tiges a ces organes d'ancrage, au moins un de ces
organes d'ancrage étant du type "polyaxial", c'est-a-dire comprenant une piéce
de connexion articulée par rapport a la piéce de base de I'organe d'ancrage
destinée a étre fixée a la vertébre,

Selon linvention, ladite piece de connexion et ladite piece de base
comprennent chacune un passage transversal et une partie transversale rigide
de direction sensiblement perpendiculaire a la direction dudit passage, ladite
partie transversale rigide de l'une de ces piéces étant engagée dans le
passage transversal de l'autre piéce, et réciproquement, avec possibilité de
pivotement de ces parties transversales rigides dans ces passages.

La piéce de connexion articulée peut ainsi avoir un débattement trés
important, jusqu'a 180 degrés, alors que ce débattement n'excéde pas
30 degrés dans un matériel existant. De plus et surtout, les deux parties
transversales rigides ont des surfaces de contact mutuel réduites, limitant
grandement les frottements au niveau de l'articulation. Cette limitation des
frottements limite par conséquent dans une méme mesure le risque de
diffusion de particules métalliques dans l'organisme du patient.

Le terme "piéce de connexion" doit étre compris dans une acception
large : il peut en particulier s'agir d'un pion proximal fileté ou d'une piéce de
connexion en forme de "tulipe” tels que décrit plus haut.

Ledit passage transversal et ladite partie transversale rigide d'une piéce
peuvent notamment étre réalisés en aménageant un anneau sur cette piéce,
les deux anneaux des deux piéces étant engagés l'un dans lautre a la
maniére de mailions d'une chaine.

Ces passage transversal et partie transversale rigide peuvent également
étre aménagés sous forme de deux pattes latérales recevant un axe a travers

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 203 of 2152



10

15

20

25

30

2865373

4
elles, ces pattes et axe délimitant ledit passage et ledit axe formant ladite
partie transversale rigide.

Lesdits passages transversaux et parties transversales rigides peuvent
étre ajustés l'un & l'autre de la méme fagon que des maillons de chaine ; de
préférence toutefois, chaque partie transversale rigide présente une surface
de contact arrondie avec l'autre partie transversale rigide, le rayon de
courbure de cette surface de contact étant supérieur au rayon de la section de
l'autre partie transversale rigide.

Cette surface de contact arrondie rend ainsi possible un mouvement de
roulement d'une partie transversale rigide par rapport a ladite surface de
contact de l'autre partie transversale rigide, limitant encore les frottements
d'une partie transversale rigide sur l'autre.

Les parties transversales rigides peuvent venir directement au contact
f'une de l'autre, ou I'organe d'ancrage peut comporter une piéce intermeédiaire,
interposée entre ces parties transversales rigides. Dans le premier cas, les
parties fransversales rigides peuvent étre en un matériau dur a faible
coefficient de friction, ou peuvent comporter un revétement, ou avoir subi un
traitement, leur permettant d'avoir une dureté élevée et un faible coefficient de
friction au niveau de leurs zones de contact réciproques. Dans le deuxiéme
cas, ladite piéce intermédiaire peut étre elle-méme en un matériau a dureté
¢élevee et a faible coefficient de friction.

Cette piéce intermédiaire peut notamment étre conformée de maniére a
étre retenue entre les deux parties transversales rigides grace a la forme que
présentent ces parties transversales rigides.

Selon un autre aspect de linvention, ledit organe d'ancrage de type
"polyaxial” comprend au moins une piéce ou une partie de piéce a structure
élastiquement déformable, placée, aprés montage, entre ladite piéce de
connexion et ladite piéce de base, cette piece ou partie de piéce a structure
élastiquement déformable permettant une mobilité de la piéce de connexion,
et donc de la tige de liaison, par rapport & la piéce de base, avec
amortissement.

Ainsi, dans le matériel selon l'invention, ladite piéce de connexion n'est
pas immobilisée par rapport & la piéce de base mais peut jouer vis-a-vis de
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celle-ci, afin d'autoriser des mouvements limités des vertébres. Les
sollicitations exercées par l'organe d'ancrage sur les zones osseuses
d'ancrage sont ainsi notablement réduites, de méme que les risques de
sur-sollicitations au niveau des articulations vertébrales situées de part et
d'autre du segment vertébral traité.

La piéce de base peut comprendre une piéce a structure élastiquement
déformable et la piéce de connexion peut comporter une autre piéce a
structure élastiquement déformable, ces deux piéces venant porter l'une
contre l'autre en position de montage.

Ladite piéce de connexion peut comporter une surface courbe d'appui,
propre a venir en appui contre une surface courbe d'appui correspondante de
ladite piéce de base et & glisser contre cette surface lors des mouvements de
ladite piece de connexion par rapport a ladite piece de base. Notamment,
ladite piéce de connexion peut comporter une surface périphérique convexe,
en forme de calotte sphérique, et ladite piéce de base peut comporter une
surface périphérique concave correspondante.

L'invention sera bien comprise, et d'autres caractéristiques et avantages
de celle-ci apparaitront, en référence au dessin schématique annexé,
représentant, a titre d'exemples non limitatifs, deux formes de réalisation
possibles de piéces que comprend le matériel qu'elle concerne.

La figure 1 est une vue de c6té, avant montage, de piéces formant une
vis pédiculaire polyaxiale conforme a l'invention, selon une premiere forme de
réalisation ; cette figure montre également une tige de liaison, un étrier de
connexion en coupe transversale, et deux écrous permettant d'assembler une
tige de liaison a cette vis ;

la figure 2 est une vue desdites piéces similaire a la figure 1 mais selon
une direction perpendiculaire a la vue selon la figure 1 ;

la figure 3 est une vue des piéces montrées par la figure 1, aprés
montage ;

la figure 4 est une vue de coté, avant montage, de deux piéces
permettant de former une vis pédiculaire polyaxiale conforme a linvention,
selon la deuxieme forme de réalisation ;
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la figure 5 est une vue de c6té de deux pieces permettant de former la
vis pédiculaire polyaxiale, en cours de montage, et

la figure 6 est une vue de c6té de trois piéces permettant de former la vis
pédiculaire polyaxiale, aprés montage.

Les figures 1 et 2 représentent une vis pédiculaire polyaxiale 1, une
tige 2 de liaison de plusieurs de ces vis 1, un étrier 3 de connexion de cette
tige 2 a une de ces vis 1 et deux écrous 4, 5 permettant d'assembler la tige de
liaison 2 a cette vis 1.

La vis 1 comprend un pion proximal fileté 6 et un corps de vis distal
fileté 7. Le pion 6 est destiné a recevoir I'étrier 3 engagé sur lui et les écrous
4,5 vissés sur lui tandis que le corps 7 est destiné a étre inséré dans le
pédicule d'une vertébre.

Le pion 6 présente une partie cylindrique filetée 10, un anneau distal 11
et une zone 12 de diamétre réduit, permettant de casser sa portion proximale
aprés mise en place et serrage de I'écrou 5, comme cela apparait par
comparaison des figures 1 et 3.

Le corps 7 comprend une collerette proximale 15, pourvue d'un rebord
périphérique 15a, cette collerette 15 délimitant ainsi un logement de réception
d'une rondelle 16 en matériau a structure élastiquement déformable,
notamment en silicone ou en PMMA. Cette rondelle 16 permet, aprés
montage, un amortissement du mouvement du pion 6 par rapport au corps 7,
comme cela sera décrit plus loin.

La collerette 15 présente également plusieurs encoches radiales 17,
notamment quatre encoches a 90° les unes des autres, permettant le maintien
du corps 7 en rotation pendant le serrage des écrous 4 et 5.

Le corps 7 comprend en outre une paroi cylindrique proximale 18,
délimitant un alésage taraudé 19.

La vis 1 comprend également une rondelle filetée 20 et une piéce en
forme d'oméga 21.

La rondelle filetée 20 comprend un trou central 22 permettant le passage
du pion 6 et de I'anneau 11, et une rainure diamétrale inférieure 23.

La piéce en forme d'oméga 21 comprend une partie centrale 24 pouvant
étre engagée dans l'anneau 11 et pouvant étre engagée dans le trou 22 de la
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rondelle 20, et deux branches latérales 25 pouvant étre regues dans la
rainure 23.

Comme cela se comprend, l'assemblage du pion 6 au corps 7 est réalisé
en engageant la partie centrale 24 de la piéce 21 dans 'anneau 11, puis en
engageant la rondelle 20 sur le pion 6 et l'anneau 11 jusqu'a introduction de
ladite partie centrale 24 dans le trou 22 et desdites branches 25 dans la
rainure 23, puis en vissant a bloc la rondelle 20 dans l'alésage taraudé 19.
Pour son vissage, cette rondelle 20 comprend des cavités (non représentées)
débouchant dans sa face proximale.

La rondelle 16 est ensuite mise en place sur la collerette 15, cette
rondelle comprenant un trou central 26 permettant son engagement sur le
pion 6 et I'anneau 11 et un embrévement 27 recevant la paroi 18.

S'agissant des autres piéces montrées sur la figure 1, Ia tige de liaison 2
est cylindrique et présente une rigidité telle qu'elle permet le maintien de
plusieurs vertébres les unes par rapport aux autres. Cette tige 2 est toutefois
déformable de maniére a pouvoir étre conformée en fonction de la correction
du rachis a réaliser.

L'étrier 3 comprend une partie arrondie 30 destinée a entourer la tige de
lisison 2 et deux ailes latérales paralleles 31 percées de trous pour
lengagement de l'étrier 3 sur le pion 6. Ces ailes 31 sont mutuellement
distantes de telle sorte que, dans une position d'écartement, la tige 2 puisse
étre insérée et puisse coulisser dans la partie 30, et que, dans une position de
rapprochement que leur confére le serrage de I'écrou 5, elles serrent la partie
30 autour de la tige 2, immobilisant cette derniére par rapport a I'étrier 3.

Comme le montre la figure 1, I'aile 31 proximale présente une cuvette
proximale 35 de forme adaptée & la réception de I'écrou 4 sans appui axial,
tandis que l'aile 31 distale comprend une paroi circulaire 36 formant un
logement de réception d'une rondelle 37 & structure élastiquement
déformable, notamment en silicone ou en PMMA, propre a coopérer avec la
rondelle 16 pour amortir le mouvement du pion 6 par rapport au corps de
vis 7.
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L'écrou 4 comporte des encoches périphériques 38 pour sa manceuvre
en rotation. Il est dimensionné pour prendre appui uniquement contre la
branche 31 distale de I'étrier 3 lorsqu'il est serré.

L'écrou 5 est dimensionné pour prendre appui contre la branche 31
proximale de I'étrier 3 lorsqu'it est serré.

En pratique, le nombre de vis 1 nécessaire au traitement a réaliser est
mis en place dans les pédicules des vertébres concernées, puis les étriers 3,
avec [a tige 2 engagée dans les parties 30, sont placés sur les pions 6.

L'écrou 4 est ensuite serré de maniére contrdlée, par exemple au moyen
d'un tournevis dynamomeétrique, pour réaliser un plus ou moins fort serrage
des rondelles 16 et 37, selon le degré de I'amortissement recherché en
fonction des caractéristiques du patient (état des disques intervertébraux,
degré d'instabilité vertébrale, poids), puis I'écrou 5 est serré pour rapprocher
les branches 31 et serrer ainsi la tige 2 dans la partie 30 de I'étrier 3.

Chaque étrier 3 peut comprendre une graduation gravée sur lui aux
abords de la cavité 35 et 'écrou 4 peut comprendre un repére gravé sur lui, ce
repére coopérant avec cette graduation pour permettre le serrage contrdlé de
['écrou 4. )

Les portions proximales des pions 6 sont ensuite sectionnées.

Les figures 4 a 6 représentent une deuxiéme forme de réalisation de
linvention. Les piéces ou parties se retrouvant de maniére identique ou
similaire sont désignées par les mémes références numériques.

Dans cette deuxiéme forme de réalisation, le corps de vis 7 comprend un
anneau fixe 24, et l'anneau 11 se termine, du coté proximal, par deux
branches 11a venant au contact l'une de l'autre. Les portions d'extrémité de
ces branches 11a ont une forme hémi-cylindrique et sont filetées de maniére a
former, dans cette position de contact, un filet continu.

Le pion 6 comprend, quant 3 lui, un alésage taraudé 40 débouchant dans
sa face distale.

Ainsi que le montre la figure 5, les deux branches 11a peuvent étre
écartées par déformation élastique de lanneau 11 pour permettre
lengagement de l'anneau 24 a lintérieur de l'anneau 11. Une fois cet
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engagement réalisé, les deux branches 11a viennent a nouveau en contact et
l'anneau 11 peut étre vissé et bloqué dans l'alésage 40.

Comme cela apparait de ce qui précede, invention fournit un matériel
d'ostéosynthése vertébrale dans lequel le pioﬁ 6 a un débattement important
par rapport au corps 7, et dans lequel le risque de diffusion de métal dans
l'organisme est nettement réduit par rapport & un matériel existant, compte
tenu des surfaces de contact réduites qu'ont les anneaux 11 et 24.

L'invention fournit également un matériel d'ostéosynthése vertébrale
permettant un assemblage non rigide des tiges de liaison 2 avec les organes
d'ancrage 1.

Il va de soi que linvention n'est pas limitée a la forme de réalisation
décrite ci-dessus a titre d'exemple mais qu'elle s'étend a toutes les formes de
réalisations couvertes par les revendications ci-annexées.

En particulier, le terme "anneau" doit étre compris dans une acception la
plus farge, comme étant une partie d'assemblage définissant une ouverture et
une zone de jonction, la zone de jonction d'un anneau pouvant étre engagée
dans ['ouverture de I'autre anneau et réciproquement, de telle sorte que les
zones de jonction des deux anneaux puissent prendre appui l'une contre
l'autre et assembler ladite piéce de base a ladite piéce de connexion (pion
proximal fileté ou "tulipe").

Ainsi, 'on ne sortirait pas du cadre de l'invention :

-en réalisant l'un des deux anneaux ouverts, pour permettre
linterpénétration des deux anneaux, puis en refermant l'anneau ouvert,
notamment en réalisant un soudage de cet anneau a la piéce qui le comporte ;

-en réalisant I'un des deux anneaux ouverts, ou les deux anneaux
ouverts ;

 -en réalisant I'un des deux anneaux sous forme d'une chape recevant
une goupille.

Le terme "piéce de connexion articulée" doit également étre compris
dans une acception large : il peut s'agir d'un pion proximal fileté 6 tel que
décrit plus haut ou d'une piéce de connexion en forme de "tulipe”, présentant
un logement dans lequel une tige de liaison 2 peut étre engagée.
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REVENDICATIONS

1~ Matériel d'ostéosynthése vertébrale, comprenant des organes
d'ancrage osseux, tels que des vis pédiculaires (1), des pinces ou des
crochets, une ou deux tiges de liaison (2) destinées a étre reliées a ces
organes d'ancrage et a étre fixées aux vertébres au moyen de ceux-ci, et des
ensembles de connexion (6, 3) de cette ou ces tiges (2) a ces organes
d'ancrage, au moins un de ces organes d'ancrage (1) étant du type "polyaxial”,
c'est-a-dire comprenant une piéce de connexion (6) articulée par rapport a la
piéce de base (7) de l'organe d'ancrage (1) destinée & étre fixée a la vertébre ;

matérie! caractérisé en ce que ladite piéce de connexion (6) et ladite
piéce de base (7) comprennent chacune un passage transversal et une partie
transversale rigide (11, 24) de direction sensiblement perpendiculaire a la
direction dudit passage, ladite partie transversale rigide (11, 24) de l'une de
ces pieces (6, 7) étant engagée dans le passage transversal de ['autre piéce
(7, 6), et réciproquement, avec possibilité de pivotement de ces parties
transversales rigides (11, 24) dans ces passages.

2 — Matériel selon Ia revendication 1, caractérisé en ce que ledit passage
transversal et ladite partie transversale rigide (11, 24) d'une piéce (6, 7) sont
réalisés en aménageant un anneau (11, 24) sur cette piéce (6, 7), les deux
anneaux (11, 24) des deux piéces (6, 7) étant engagés I'un dans l'autre a la
maniére de maillons d'une chaine.

3 - Matériel selon la revendication 1 ou la revendication 2, caractérisé en
ce que chaque partie transversale rigide (11, 24) présente une surface de
contact arrondie avec l'autre partie transversale rigide (24, 11), le rayon de
courbure de cette surface de contact étant supérieur au rayon de la section de
l'autre partie transversale rigide (24, 11).

4 — Matériel selon la revendication 1 ou la revendication 2, caractérisé en
ce que l'organe d'ancrage comporte une piéce intermédiaire, interposée entre
lesdites parties transversales rigides (11, 24).

5 — Matériel selon la revendication 3 ou la revendication 4, caractérise en
ce que les parties transversales rigides sont en un matériau dur a faible
coefficient de friction, ou comportent un revétement, ou ont subi un traitement,
leur permettant d'avoir une dureté élevée et un faible coefficient de friction au
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niveau de leurs zones de contact réciproques, ou en ce que ladite piéce
intermédiaire est elle-méme en un matériau a dureté élevée et a faible
coefficient de friction.

6 — Matériel selon la revendication 4 ou la revendication 5, caractérisé en
ce que ladite piéce intermédiaire est conformée de maniére a étre retenue
entre les deux parties transversales rigides grace a la forme que présentent
ces parties transversales rigides.

7 - Matériel selon {'une des revendications 1 & 6, caractérisé en ce que
ledit organe d'ancrage (1) de type "polyaxial" comprend au moins une piece
(16, 37) ou une partie de piéce a structure élastiquement déformable, placée,
aprés montage, entre ladite piece de connexion (6, 3) et ladite piéce de base
(7), cette piéce (16, 37) ou partie de piéce a structure élastiquement
déformable permettant une mobilité de la piéce de connexion (6, 3), et donc
de la tige de liaison (2), par rapport & la piéce de base (7), avec
amortissement.

8 — Matériel selon la revendication 7, caractérisé en ce que ladite piéce
de base (7) comprend une piéce (16) a structure élastiquement déformable et
ladite piece de connexion (3) comporte une autre piéce (37) a structure
élastiquement déformable, ces deux pieéces (16, 37) venant porter l'une contre
I'autre en position de montage.

9 — Matériel selon 'une des revendications 1 a 6, caractérisé en ce que
ladite piéce de connexion comporte une surface courbe d'appui, propre a venir
en appui contre une surface courbe d'appui correspondante de ladite piéce de
base et a glisser contre cette surface lors des mouvements de ladite piece de
connexion par rapport a ladite piece de base.

10 — Matériel selon la revendication 9, caractérisé en ce que ladite piéce
de connexion comporte une surface périphérique convexe, en forme de
calotte sphérique et ladite piéce de base comporte une surface périphérique
concave correspondante.
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POSTERIOR POLYAXIAL SYSTEM FOR THE SPINE

THIS PATENT APPLICATION IS A CONTINUATION-IN PART
5 APPLICATION BASED UPON A U.S. APPLICATION FILED FEBRUARY 7,
2003 AND CLAIMING PRIORITY TO PROVISIONAL APPLICATION SERIAL
NO. 60/356.996, FILED 02/13/02

The invention relates to an implant for the spine. In particular, the
10 invention relates to a construct based on a rod which is held in a posterior
relation to the spine using a multi-component bone anchor that includes
multiple joints in order to achieve muiltiple degrees of freedom that can
when desired be locked in a particular axial alignment. In a further
embodiment, the invention relates to a plate and locking cap assembly

15 thatis provided in a pre-assembled state to span several vertebrae.

BACKGROUND OF THE INVENTION

Constructs have been designed for some time for implantation in
20 the spine which generally include a series of bone fasteners, such as
hooks or screws, that are secured to the vertebrae, and which are used to
hold stabilizer means such as a rod or plate that spans several vertebrae
for stabilization, fixation, and/or for alignment of the vertebrae.

25 Typically, a spinal rod assembly includes two sets of rods that are
fixed to adjacent vertebrae on either side of the spinous process to span a
section of spine. The bone anchors may include a number of fixation
means, such as screws or hooks, which are used for fixation to the spine,
and anchor means, such as rod anchors that includes means to secure the

30 rod to the fixation means. In some systems these component parts are a
single integral unit, while other systems utilize a number of assembled
components such as for the anchor portion of the assembly.-

There are a number of considerations which go into the design of
35 the assembly. The constructs need to be relatively easy to assemble, to
be safe for the area of implantation, to provide for flexibility of use to
accommodate a number of different indications for implantation and for
variations in individuals who require their use, to be strong, yet minimally
invasive and low profile, to be useful for manipulation, as well as for the

40 maintenance of the desired alignment of the spine.

SUMMARY OF THE INVENTION

The present invention provides a multi-component bone anchor for

45 use primarily with a rod in any area of the spine. The anchor includes
multiple joints in order to provide many degrees of freedom by providing

two selectively variable axes of alignment for the fixation assembly which
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can however, be easily locked to form a solid (i.e. fixed) point of fixation
in the bone.

The invention has a bone screw with a concavely rounded interior
surface formed within a cage (i.e. a compressible open recess having a
series of resilient prongs) that receives the convexly rounded exterior
surface of a post member, preferably to form a ball and socket, or more
preferably a partial ball and socket type cooperation to défine the first
variable axis of rotation. A locking cap cooperates with a screw rod
connector to form the second point of rotation for the second axis. The
inwardly curving inner surface of the locking cap is preferably slightly
smaller (i.e. relative to normal tolerances ) than the corresponding top
tapering surface of the cage so that it may act as a camming surface
against the outwardly tapering camming surface defined by the pronged
portion of the cage. A locking nut is screwed onto the post to cause
locking of both the locking cap in the screw rod connector and of the
cage in the locking cap as the post is drawn upward. Thus, a single
locking step causes both axes of rotation to become fixed to make the
construct more rigid in the bone.

More specifically, the system includes a bone screw having a
pronged cage that retains the rounded and preferably hemi-spherical head
of a post member. The bottom of the post head has a concave recess or
dimple that engages a resilient spindle member captured in a recess at the
bottom of the cage. The spindle member biases the post member upward
against the inside of the restraining prongs of the cage. The post head
has an upper rounded camming surface that urges the prongs outward to
allow the post to be snap fit into place in the cage for assembly and also
as a locking mechanism. The interior surface of the cage is slightly
smaller than the outer diameter of the post head to ensure a fit which can
be locked in place by compression by the downward action of the locking
cap. Also the outer surface of the cage prongs collectively taper
outwardly along the vertical axis of the screw to form a camming surface
with the tapered (i.e. conical or curved ) interior recess of the locking cap.
Again, the locking cap interior surface has a slight corresponding taper to
cause the cage to be biased inward and downward against the top
surface of the post head engagement member as the -post is screwed
upward in relation to the locking cap. The locking cap has a slotted
bushing that engages an elongated slot in a screw rod connector, which
may also have an interior curve which mates with an exterior curve of the
bushing to allow movement transverse to the rod axis as well as
optionally at a variable angle. The screw rod connector includes a
channel or recess for the rod which allows it to be offset from the point
of fixation, The amount of offset is determined by the position of the
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locking cap in the rod connector slot. A locking nut has a bottom portion
along a through bore with interior threads and a tapered exterior surface
which increases in diameter towards the top. The top portion is a slightly
larger head which includes an exterior hex driving surface, such as a
hexagon shape. The interior threads of the hex headed locking nut engage
the exterior threads on the post head, upward of the post engagement
member. As the locking nut is screwed downward on the post, the taper
biases the slotted bushing of the locking cap outward to lock it into place
within the rod-connector slot. The post engagement member is drawn
upward and locked into position against the prongs of the screw cage,
which are in turn captured between the engagement member and the
interior recess of the locking cap. The top portion of the post also has an
external hex in order to allow the system to be tightened by turning the
nut relative to the post while the post is held in a fixed position. In some
cases, the surgeon may even decide to refrain from tightly locking the nut
against the post member in order to retain some of the play of the fixation
assembly which still acts as a tether and to accept some of the loading of
the rod.

The proposed product is unique in allowing multiple degrees of
freedom prior to tightening. The angle of the post can be varied about a
first center of rotation with respect to the screw. The angle of the screw
can be varied about a second center of rotation with respect to the
locking cap which is secured in the slot in the screw-rod connector. The
location of the locking cap in the slot of the screw-rod connector can also
be varied.

In a further embodiment, a plate is used in place of the rod as the
longitudinal stabilizer. The plate includes slotted apertures that each
includes a locking cap which fits down over the post and onto the exterior
surface of the screw. The caps are press fit from the bottom into the
plate. In this instance, the locking nut includes a flanged area, or a
washer that fits over the top of the locking cap and abuts the top surface
of the plate in the vicinity of the flange.

OBJECTS OF THE INVENTION

It is an object of the invention to provide a bone anchor assembly
that allows multiple degrees of freedom within defined parameters during
surgical implantation and assembly and subsequent locking with an easy
mechanism. These degrees of freedom include one or more of a variable
angle for the bone screw relative to the rod axis, a variable angle for the
bone screw connector relative to the rod axis, a variable amount of offset
relative to the rod axis, and a variable height of the screw rod connector
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through the amount of tightening. Moreover, the construct allows for
multiple ranges of movement after assembly, but prior to tightening,
where all of theses can be locked by a single locking or tightening
mechanism. It is an additional object to provide an additional method of
stabilizing the vertebrae in a manner that permits ease of assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is end view of the rod anchor assembly in accordance with
the present invention;

Figure 2 is an exploded assembly view taken 90 degrees from
Figure 1;

Figure 3 is a top view of the assembly of Figure 1;

Figure 4 is a cross-section of the assembly taken along line 4-4 of
Figure 1;

Figure 5 is a cross-section showing an alternative embodiment of
the invention;

Figure 6 is a oblique perspective of an alternative embodiment of
the screw using a stabilizer plate having preassembled locking caps in the
plate;

Figure 7 is a side view of the embodiment of Figure 6;

Figure 8 is a top view of the embodiment of Figure 7;

Figure 9 is a cross-sectional view of the view of Figure 7;

Figure 10 is a top view of the plate and cap assembly shown in
Figure 6; and

Figure 11 is a side perspective view of the plate and cap assembly
shown in Figure 10.
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Detailed Description of the Invention

The present invention provides a spinal implant assembly including
a rod which is preferably not a threaded rod, and which is not shown, but
which is held in position relative to the spine by a series of bone anchor
assemblies as shown generally at 10 in Figure 1. Specifically, the bone
anchor assembly 10 includes a fixation member which comprises a bone
screw 12 having a threaded lower portion which has a fluted area 14 and
a suitable thread, such as a cancellous thread 16. The top of the bone
screw 12 includes a receptacle such as a cage 18 for a post member 20.
The cage comprises a plurality of resilient prongs 21 that are constructed
by forming slots 22 in the top of the cage. At the top the prongs
terminate to form a circular opening with a small bevel 25 to the top
which is slightly smaller in diameter than the diameter of the engagement
head 23. These prongs 21can be deformed outward for the insertion of
the engagement head of the screw, or inwardly for a compressive locking
of the engagement head in a recess 24 which is shown as a spherical
recess that receives the outwardly rounded engagement head 23 of the
post member 20. Again the engagement head is shown as a sphere or in
a second embodiment as a modified sphere. However, the top portion of
the sphere of the engagement head 23 may preferably be slightly larger
than the inner recess or cavity 24 of the cage.

The prongs also collectively have an outer surface 26 that tapers
inward toward the central longitudinal axis of the screw and anchor
assembly so that the bone screw has a pear type shape. A locking cap
30 has a through bore so that it can be fitted over the post member 20.
The lower portion of the locking cap 30 forms a skirt 32 that has an
upwardly tapered surface 34 on the inside. This can be a curving surface
or a conical surface, but in any case, it is slightly smaller than the outer
surface 26 of the prongs so as to enable a compressive contraction of the
prongs 21 inward about the head of the engagement member 23. At the
top, the locking cap includes a bushing 36 that may include a rounded
surface 38 which mates with the elongated slot 42 in a flanged area of a
screw rod connector 40. The slot may also include a corresponding inner
rounded contour to allow the bone anchor assembly to be positioned at a
variable angle, as well as at a variable distance of offset from the
longitudinal axis of the stabilization rod. The rod is received in a channel
39 and secured in position by means such as a set screw which is
received in the threaded recess 44 of the screw rod connector. The
bushing 36 of the locking cap also includes a plurality of slots 37 that
allow the bushing to be expanded outwardly against the sides of the slots
42 of the screw rod connector so that it may be locked in position.
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The bone anchor assembly further includes a locking nut 50 having
a tapered lower portion 52 and a torque receiving head 54 and an internal
threaded throughbore. The lower portion 52 has a terminal bevel 56 that
can be received in the terminal beveled opening 58 at the top of the
bushing 36. The lower portion also includes a tapered portion 52 having
an outer diameter which is slightly larger than the inner diameter of the
bore on the inside of the bushing.

The post member includes a threaded portion 57 that mates with
the internal threads on the locking nut 50. Specifically, before the
assembly is locked, there are two points of axial angulation: A, which
carresponds to the angulation of the post engagement head in the cage of
the bone screw, and B, which corresponds to the angulation of the
locking cap in the slot. However, both of these angles can be locked by
the same locking mechanism. When the locking nut is tightened on the
post member, the post member is drawn up against the inner recess of
the cage which is drawn up in a tight contact with the locking cap. At
the same time, the locking nut is drawn down into the bushing of the
locking cap which expands to lock the cap in the slot of the screw rod
connector.

The top of the post has a hexagon shape to allow it to be held
during tightening. Howvever, this top can subsequently be sheared off.

The embodiment shown in Figure 5 is a preferred modification
wherein the bottom portion of the engagement head 23 is contoured, to
form a hollow recess 70 that is pressed upward by a resilient spindle
member 72 which is captured in a cavity 74 in the cage. In this
embodiment, the post member retains its ability to be variably angled in
the cage, but it is biased outward against the cavity of the cage so that it
is more apt to stay in a position in the cage before it is tightened (i.e. it is
less apt to flop.)

A construct generally includes two rods on either side of the
spinous process, and a series of bone anchor assemblies implanted in
adjacent vertebrae. The assembly may also include other components,
such as for example, plates, transverse connectors, cables, and hooks.
The implants may be made of suitable implantable biocompatible
materials, such as stainless steel and titanium, as well as ceramics, and
composite materials.

The embodiment shown in Figures 6-11 includes many components
parts that are substantially similar, if not identical, to those shown in the
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first five Figures. In particular, the assembly 110 includes at least two,
and even three, or more bone screws 12 which each have the cage 18
that acts as a receptacle for the post member 20. The post includes the
ball which is received in the cage, and the post further includes a
threaded portion 57 that mates with a hexagonal locking nut 150. The
locking nut has a flanged area 152 which tightens down onto the plate,
or alternatively, a separate washer can be provided. The screws are
connected by means of a screw connector 140 which forms part of the
plate assembly 120. The plate assembly includes the screw connector,
which is a plate having several apertures 142 that are longer in length
along the longitudinal axis of the plate than the diameter of the bushing
136 of the locking cap 130. This allows some play in the placement of
the cap with respect to the plate. This in turn facilitates assembly onto
the posts of the screw assembly. The locking cap includes a skirt 132
which functions as previously described. The caps 130 are press fit into
the slots 142 prior to the assembly with the screw, and preferably prior to
surgery.

While in accordance with the patent statutes the best mode and
preferred embodiment have been set forth, the scope of the invention is
not limited thereto, but rather by the scope of the attached claims.
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WHAT IS CLAIMED IS:

A spinal implant comprising a rigid elongated stabilizer, and a
plurality of bone anchor assemblies, said bone anchor
assemblies comprising at least one assembly having a fixation
means defining an axis and having a recess about this axis, said
recess receiving the head of a post member and having a mating
interface so that the head is variably positionable within the recess,

‘the recess being compressible about the head to lock it into

position, and the post member being connected to the elongated
stabilizer.

A spinal implant as set forth in claim 1 wherein the bone anchor
assembly further includes a locking cap having an internal camming
surface and said fixation member having an external surface which
cooperates with the camming surface to cause locking of the post
member relative to the fixation member.

A spinal implant as set forth in claim 2 wherein the connection
between the stabilizer and the post includes a slot and the locking
cap includes a bushing and the bushing is received in the slot of the
connector.

A spinal implant as set forth in claim 3 wherein the bushing
includes means to lock the position of the bushing in the slot.

A spinal implant as set forth in claim 4 wherein the bushing
includes a bore defining an internal surface and the bushing has one
or more slots and the means to lock the position of the bushing in
the slot is a locking nut having an external taper which cooperates
with the internal surface of the bore to expand the bushing.

A spinal implant as set forth in claim 5 wherein the post member
has external threads which receive the locking nut.

A spinal implant as set forth in claim 1 wherein the head is locked
into position by drawing the head of the post member into the
recess to cause a compression fit.

A spinal implant as set forth in claim 7 wherein the anchor includes
a locking cap having an internal recess that receives the external
portion of the fixation means defining the surface and which causes
the head to be locked in position in the recess.
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A spinal implant as set forth in claim 8 wherein the recess is

formed as a cage having a plurality of resilient prongs.

A spinal implant as set forth in claim 1 wherein the recess and head
form a ball and socket joint.

A spinal implant as set forth in claim 10 wherein the head includes
a hollow that mates with a spindle in the recess to allow limited
variable positioning of the head in the recess.

A spinal implant as set forth in claim 2 wherein the internal
camming surface is concave. ’

A spinal implant as set forth in claim 2 wherein the external surface
of the fixation member is convex.

A spinal implant as set forth in claim 1 wherein the stabilizer is a
plate. :

A spinal implant as set forth in claim 1 wherein the stabilizer is a
rod and the connection between the rod and the plate includes a
connector,

A spinal rod assembly as set forth in claim 15 wherein the rod has
a longitudinal axis and the anchor defines a longitudinal axis and
there is an offset between the longitudinal axis of the rod and the
longitudinal axis of the anchor and further wherein the distance of
offset between the point of fixation and the rod can be varied.

A spinal rod assembly as set forth in claim 16 wherein the angle
between the axis of the anchor and the axis of the rod, and also
the distance of the offset can be selectively locked by a single
mechanism.

A spinal rod assembly as set forth in claim 17 wherein the single
mechanism comprises the engagement of one set of threads by a
mating set of threads. ‘

A spinal rod assembly as set forth in claim 18 wherein one set of
threads is included on a cap member which is screwed downward
toward the point of fixation.
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20. A spinal implant as set forth in claim 10 wherein the socket of the
ball and socket joint further includes a top portion which is
compressible about the ball of the ball and socket joint to lock it
into position. ’

21. A spinal rod implant as set forth in claim 20 wherein the ball and’
socket joint includes a cap which compresses the top portion of the
socket to lock it into position.

22. A spinal rod implant as set forth in claim 21 wherein the joint
includes a post which terminates in the ball of the ball and socket
joint, and the post has a portion which includes threads and further
wherein the cap has threads which mates with the threads of the
post to lock the cap.

23. A spinal rod implant as set forth in claim 22 wherein the cap
includes a bushing and the joint includes a connector that has a slot
that engages the bushing.

24. A spinal rod implant as set forth in claim 23 wherein the bushing is
locked in the slot by tightening the cap on the threads of the post.

25. A spinal rod implant as set forth in claim 10 wherein the ball

portion of the ball and socket joint is mounted on a spindle in the
socket portion of the ball and socket joint.
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@ MATERIEL D’OSTEOSYNTHESE VERTEBRALE.

@ Ce matériel comprend des organes d'ancrage 0sseux,
une ou deux tiges de liaison (2), et des piéces de connexion
(3) de cette ou ces tiges (2) a ces organes d'ancrage, au
mqirlls un de ces organes d'ancrage étant du type “poly-
axial“.

Selon l'invention, ledit organe d’ancrage polyaxial (1)
comprend au moins une piece ou une partie de piece (27) a
structure élastiquement déformable, interposée, apres
montage, entre ladite piéce de connexion (3) et la partie (6)
de l'organe d'ancrage destinée a venir en prise avec une
vertebre, cette piéce ou une partie de piéce (27) a structure
élastiquement déformable permettant une mobilité de la pie-
ce de connexion (3), et donc de la tige de liaison (2), par rap-
port a la partie (6) de 'organe d’ancrage destinée a veniren
prise avec une vertébre, avec amortissement.
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La présente invention concerne un matériel d'ostéosynthése vertébrale.

Un matériel d'ostéosynthése vertébrale comprend généralement des
organes d'ancrage osseux, tels que des vis pédiculaires ou des crochets
lamaires, une ou deux tiges de liaison, destinées a étre reliées a ces organes
d'ancrage et a étre fixées aux vertébres au moyen de ceux-ci, et des piéces
de connexion de cette ou ces tiges de liaison & ces organes d'ancrage. Le
matériel peut également comprendre des traverses réglables en longueur, qui
relient transversalement deux tiges de liaison parailéles pour maintenir ces
tiges l'une par rapport a l'autre.

Dans un type de matériel existant, chaque organe d'ancrage comprend
un pion proximal fileté sur lequel peut étre vissé un écrou, et chaque piéce de
connexion comprend une partie arrondie destinée a entourer une tige de
liaison et deux ailes paralléles percées de trous. Ces ailes sont destinées a
étre engagées sur ledit pion proximal fileté et & étre serrées, au moyen de cet
écrou, contre une surface d'appui aménagée sur l'organe d'ancrage, ce
serrage provoquant le serrage de ladite partie arrondie autour de la tige de
liaison et assurant ainsi I'immobilisation longitudinale de cette tige par rapport
a lorgane d'ancrage. Les organes d'ancrage peuvent étre de type
"monoaxial”, c'est-a-dire comprendre un pion proximal fileté solidaire de la
partie de l'organe d'ancrage destinée a venir en prise avec l'os, ou peuvent
étre de type "polyaxial", c'est-a-dire comprendre un pion proximal fileté articulé
par rapport a cette partie destinée a venir en prise avec l'os.

Les matériels d'ostéosynthése vertébrale existants sont destinés a
immobiliser deux vertébres l'une par rapport a l'autre, pour éliminer tout
mouvement relatif de ces vertébres, susceptible d'étre douloureux, ou pour
rétablir la position adéquate d'une vertébre par rapport a l'autre. Pour
l'obtention de cette immobilisation, ces matériels sont congus pour assurer un
assemblage parfaitement rigide des tiges de liaison avec les organes
d'ancrage.

Cet assemblage rigide peut cependant ne pas étre souhaitable dans tous
les cas. Il conduit en particulier a l'exercice de sollicitations importantes au
niveau des zones osseuses d'ancrage desdits organes d'ancrage, ainsi qu'a
des sollicitations augmentées au niveau des articulations vertébrales situées
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de part et d'autre du segment vertébral traité, qui peuvent conduire a des
dégénérescences de ces articulations.

La présente invention vise a remédier & ces inconvénients essentiels.

Le matériel concerné comprend, de maniére connue en soi, des organes
d'ancrage osseux, tels que des vis pédiculaires ou des crochets lamaires, une
ou deux tiges de liaison, destinées & étre reliées a ces organes d'ancrage et a
étre fixées aux vertébres au moyen de ceux-ci, et des piéces de connexion de
cette ou ces tiges & ces organes d'ancrage, au moins un de ces organes
d'ancrage étant du type "polyaxial”, c'est-a-dire comprenant un pion proximal
articulé par rapport a la partie de I'organe d'ancrage destinée & venir en prise
avec une vertébre, des moyens de serrage étant prévus pour immobiliser une
tige de liaison dans la piéce de connexion que regoit cet organe d'ancrage.

Selon linvention, ledit organe d'ancrage polyaxial comprend au moins
une piéce ou une partie de piéce a structure élastiquement déformable,
interposée, aprés montage, entre ladite piece de connexion et ladite partie de
l'organe d'ancrage destinée & venir en prise avec une vertébre, cette piéce ou
une partie de piece a structure élastiquement déformable permettant une
mobilité de la piéce de connexion, et donc de la tige de liaison, par rapport a la
partie de l'organe d'ancrage destinée & venir en prise avec une vertébre, avec
amortissement.

Ainsi, dans le matériel selon l'invention, ladite piece de connexion n'est
pas immobilisée par rapport & l'organe d'ancrage mais peut jouer vis-a-vis de
celui-ci, afin d'autoriser des mouvements limités des vertébres. Les
sollicitations exercées sur les zones osseuses d'ancrage de l'organe
d'ancrage sont ainsi notablement réduites, de méme que les risques de sur-
sollicitations au niveau des articulations vertébrales situées de part et d'autre
du segment vertébral traité.

Lesdits moyens de serrage peuvent étre congus pour serrer la piéce de
connexion contre ladite piéce ou une partie de piéce a structure élastiquement
déformable et pour serrer cette piéce ou une partie de piéce contre ladite
partie de l'organe d'ancrage destinée & venir en prise avec une vertébre,
jusqu'd immobiliser le pion proximal par rapport & la partie de l'organe
d'ancrage destinée a venir en prise avec une vertébre.
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Le jeu de la piéce de connexion est alors rendu possible uniquement par
la déformation de ladite piéce ou partie de piéce a structure élastiquement
déformable.

De préférence, toutefois, le pion proximal comprend une surface formant
une butée axiale, contre laquelle vient reposer la piéce de connexion, lesdits
moyens de serrage serrant cette piéce de connexion contre cette surface.

L'immobilisation de la tige de liaison par rapport a la piéce de connexion
est ainsi réalisée indépendamment de tout serrage de ladite piece ou partie de
piéce élastiquement déformable.

Avantageusement dans ce cas, cette surface formant butée axiale est
disposée sur le pion proximal de telle sorte que limmobilisation de la tige de
liaison dans la piéce de connexion ne conduit pas a exercer sur ladite piéce
ou partie de piéce a structure élastiquement déformable un serrage de nature
a bloguer le mouvement du pion proximal.

Ce demier reste par conséquent mobile par rapport a la partie de
l'organe d'ancrage destinée & venir en prise avec une vertébre, permettant de
cette maniére la mobilité de la pieéce de connexion, et donc de la tige de
liaison, par rapport a cette partie de |'organe d'ancrage.

Ladite pieéce ou partie de piece a structure élastiquement déformable
peut étre conformée de maniére & réaliser un amortissement du mouvement
du pion proximal sur I'ensemble du débattement de ce pion, ou peut étre
conformée pour réaliser cet amortissement seulement dans les positions
extrémes de ce débattement.

Selon une forme préférée de réalisation de l'invention dans ce deuxiéme
cas, ladite piéce ou partie de piéce a structure élastiquement déformable est
formée par une paroi circulaire raccordée a la piéce de connexion, cette paroi
comprenant au moins une fente transversale qui la traverse, aménagée sur un
coté de cette paroi selon une direction sensiblement perpendiculaire a celle
qu'occupe une tige de liaison quand cette tige est engagée dans la piéce de
connexion, cette fente permettant une réduction de I'épaisseur de cette paroi
circulaire lorsqu'une contrainte est exercée sur cette paroi dans le sens axial,
du cdté ol se trouve la fente.
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Avantageusement, ladite paroi circulaire comprend deux fentes
aménagées sur deux de ses cOtés opposés, permettant un amortissement sur
ces deux cotés.

Avantageusement, les parois du pion proximal et de ladite partie
destinée a venir en prise avec une vertébre qui glissent l'une contre I'autre lors
du débattement de ce pion comportent un revétement lisse et résistant, propre
a résister & de trés nombreux mouvements de glissement de ces parois l'une
contre l'autre, tel qu'un revétement en céramique ou en nitrure de titane.

Lorsque l'articulation de ce pion proximal est réalisée par glissement de
faces en forme de sphére ou de portions de sphere l'une contre l'autre,
avantageusement, ces faces présentent un diamétre nettement supérieur a
celui du pion proximal, notamment au moins du double du diamétre de ce
pion, afin d'augmenter la surface de contact de ses faces l'une avec l'autre.

Les frottements s'exercent ainsi sur des surfaces augmentées, réduisant
le risque d'usure desdites faces.

Selon une autre forme de réalisation de l'invention, le matériel comprend,
outre les moyens de serrage prévus pour immobiliser une tige de liaison dans
la piéce de connexion que regoit l'organe d'ancrage, des deuxiémes moyens
de serrage permettant de serrer, indépendamment du serrage réalisé par
lesdits moyens de serrage, la piéce de connexion contre ladite partie de
l'organe d'ancrage destinée & venir en prise avec une vertébre.

Lesdits deuxiémes moyens de serrage peuvent ainsi étre serrés de
maniére contrflée, par exemple au moyen d'un tournevis dynamomeétrique,
selon le degré de souplesse recherchée en fonction des caractéristiques du
patient (état des disques intervertébraux, degré d'instabilité vertébrale, poids),
puis lesdits moyens de serrage sont serrés pour immobiliser la tige dans la
piéce de connexion.

La piéce de connexion peut comporter une graduation et ces deuxiémes
moyens de serrage peuvent comporter un repére venant en regard de cette
graduation pour permettre le serrage contrélé précité.

Ladite partie de l'organe d'ancrage destinée a venir en prise avec une
vertébre peut notamment comprendre une piéce a structure élastiquement
déformable et la piéce de connexion peut comporter une autre piéce a
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structure élastiquement déformable, ces deux piéces venant porter l'une
contre 'autre au cours du serrage.

Par ailleurs, au moins une tige de liaison du matériel peut comprendre :

-une partie de tige comportant une piéce & structure élastiquement
déformable et un pion articulé,

- une autre partie de tige comprenant une zone d'appui contre cette
piece a structure élastiquement déformable, et

- des moyens de serrage pour serrer cette zone d'appui contre cette
piece a structure élastiquement déformable.

La tige de liaison peut ainsi également présenter un degré de souplesse
élastique.

Ladite zone d'appui peut comporter également une piéce a structure
élastiqguement déformable.

L'invention sera bien comprise, et d'autres caractéristiques et avantages
de celle-ci apparaitront, en référence au dessin schématique annexé,
représentant, a titre d'exemples non limitatifs, plusieurs formes de réalisation
de piéces que comprend le matériel qu'elle concerne.

La figure 1 est une vue partielle d'une vis pédiculaire polyaxiale et d'une
tige de liaison que comprend ce matériel, et, en coupe transversale, d'une
piéce de connexion et d'un écrou permettant d'assembler une tige de liaison a
cette vis, avant montage ;

la figure 2 est une vue de ces piéces similaire a la figure 1, aprés
montage ;

la figure 3 est une vue de ces piéces similaire a la figure 2, selon une
direction perpendiculaire a celle selon cette figure 2, dans une position ;

la figure 4 est une vue de ces piéces similaire & la figure 3, dans une
deuxiéme position ;

la figure 5 est une vue de ces piéces similaire a la figure 3, dans une
troisieme position ;

la figure 6 est une vue des mémes piéces en perspective, aprés mise en
place de la vis dans une vertébre et avant serrage définitif ;

la figure 7 est une vue de ces piéces similaires & la figure 6, aprés
serrage définitif ;
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la figure 8 est une vue similaire a la figure 1 des mémes piéces du
matériel, selon une deuxiéme forme de réalisation, avant montage ;

la figure 9 est une vue similaire 4 la figure 2 de ces piéces, aprés
montage ;

la figure 10 est une vue en coupe partielle d'une tige de liaison, avant
assemblage, et

la figure 11 est une vue similaire a la figure 10, aprés assemblage.

La figure 1 représente une vis pédiculaire polyaxiale 1, une tige 2 de
liaison de plusieurs de ces vis 1, une piéce 3 de connexion de cette tige 2 &
une de ces vis 1 et un écrou 4 permettant d'assembler la tige de liaison 2 a
cette vis 1.

La vis 1 comprend un pion proximal fileté 5 et un corps de vis distal
fileté 6. Le pion 5 est destiné & recevoir la piéce 3 engagée sur lui et ['écrou 4
vissé sur lui tandis que le corps 6 est destiné a étre inséré dans le pédicule
100 d'une vertebre, comme le montrent les figures 6 et 7.

Le pion 5 présente une partie cylindrique filetée 10, une téte distale
élargie 11 et une collerette 12 formant une surface de butée.

La partie 10 présente une zone 15 de diamétre réduit, permettant de
casser sa portion proximale aprés mise en place et serrage de I'écrou 4,
comme cela apparait par comparaison des figures 2 et 3.

La téte 11 présente un diamétre double du diamétre de la partie 10 et a
une forme de calotte sphérique. Cette téte 11 est destinée a étre engagée
dans une cavité proximale 16 que délimite la zone proximale du corps 6 et a
étre retenue dans cette cavité 16 par sertissage d'une paroi proximale 17 que
présente ce corps 6. Aprés sertissage, la paroi 17 est fagonnée de maniére a
présenter une forme proximale hémisphérique. Comme cela apparait sur la
figure 1, les dimensions de la cavité 16 et de I'ouverture délimitée par la paroi
17 aprés sertissage pour le passage du pion 5 sont telles qu'un débattement
multidirectionnel de ce pion 5 par rapport au corps 6 est possible.

Le corps 6 comprend également une collerette proximale 18, destinée a
venir en butée contre le pédicule 100. Cette collerette 18 présente plusieurs
encoches radiales 19, notamment quatre encoches a 90° les unes des autres,
permettant le maintien du corps € en rotation pendant le serrage de I'écrou 4.
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La tige de liaison 2 est cylindrique et présente une rigidité telle qu'elle
permet le maintien de plusieurs vertébres les unes par rapport aux autres.
Cette tige 2 est toutefois déformable de maniére @ pouvoir étre conformée en
fonction de la correction du rachis a réaliser.

La piéce de connexion 3 comprend une partie arrondie 20 destinée a
entourer la tige de liaison 2 et deux ailes latérales paralléles 21 percées de
trous pour I'engagement de la piéce 3 sur le pion 5. Ces ailes 21 sont
mutuellement distantes de telle sorte que, dans une position d'écartement, la
tige 2 puisse étre insérée et puisse coulisser dans la partie 20, et que, dans
une position de rapprochement que leur confére le serrage de I'écrou 4, elles
serrent la partie 20 autour de la tige 2, immobilisant cette derniére par rapport
a la piece 3.

Comme le montrent les figures 1 et 2, 'aile 21 proximale présente une
cuvette proximale 25 de forme adaptée a la prise d'appui de I'écrou 4, tandis
que laile 21 distale comprend une cavité circulaire 26 permettant
I'engagement de cette aile sur la collerette 12.

Cette aile 21 distale comprend en outre une paroi circulaire 27 solidaire
d'elle. Cette paroi 27 a une hauteur inférieure a celle de la paroi 17, et délimite
une face sphérique concave interne 28 de diamétre supérieur au diamétre de
cette paroi 17.

En outre, deux fentes transversales 29 sont aménagées dans cette paroi
27, sur deux cotés opposés de la paroi 27, et selon une direction sensiblement
perpendiculaire a celle qu'occupe la tige de liaison 2 quand cette tige est
engagée dans la partie arrondie 20. Chaque fente 29 s'étend angulairement
sur environ 120° de la paroi 27 et se termine par une zone élargie 30 en forme
de cercle.

Comme cela se comprend en référence a la figure 5, les portions distales
de la paroi 27 délimitées par les fentes 29 ont, au niveau de ces zones
arrondies 30, une hauteur réduite, telle que ces portions peuvent fléchir au
niveau de ces zones 30, permettant ainsi une réduction de la hauteur de la
paroi 27.

En pratique, le nombre de vis 1 nécessaire au traitement a réaliser est
mis en place dans les pédicules 100 des vertébres concernées, puis les
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pieces de connexion 3, avec la tige 2 engagée dans les parties 20, sont
placées sur les pions 5, jusqu'a engagement des collerettes 12 dans les
cavités 26. Les écrous 4 sont ensuite serrés pour réaliser immobilisation de la
tige 2 par rapport aux piéces 3 et les portions proximales des pions 5 sont
sectionnées.

La venue en butée de chaque piéce 3 contre la collerette 12
correspondante permet de réaliser un serrage de la tige 2 dans cette piéce 3
indépendamment de tout serrage de la piece 3 contre la paroi 17.

Une fois le serrage de I'écrou 4 réalisé, le pion 5 reste ainsi mobile par
rapport au corps 6, cette mobilité étant libre tant que la paroi 27 n'est pas
venue en butée contre le corps 6 (cf. figure 4) puis étant possible avec
déformation de la paroi 27 au-dela, réalisant un amortissement du mouvement
du pion 5 dans les angles maximaux de débattement de ce pion. La limite du
débattement possible de ce demier correspond a la venue en contact des
bords de la paroi 27 délimitant les fentes 29.

Grace au diamétre de sa face 28, supérieur au diameétre de la paroi 17,
la paroi 27 ne fait pas obstacle au débattement du pion 5.

Cette face 28 peut cependant, comme le montre la figure 2, étre
conformée de maniére a venir en appui contre la zone sensiblement
hémisphérique de la paroi 17. Les frottements résultant de cet appui réalisent
un freinage du mouvement du pion 5, si nécessaire.

Les zones de glissement de la téte 11 contre la paroi 17 et de la face 28
contre la paroi 17 peuvent comporter un revétement lisse et résistant, propre a
résister a de trés nombreux mouvements de glissement de ces parois I'une
contre l'autre, tel qu'un revétement en céramique ou en nitrure de titane.

Les figures 8 et 9 représentent des piéces 2 a 5 similaires a celles
décrites en référence aux figures 1 et 2, les piéces se retrouvant de maniére
identique ou similaire étant désignées par les mémes références numériques.

Dans ce cas, la collerette 18 présente un rebord périphérique 30 et
contient une piéce 31 en matériau & structure élastiquement déformable,
notamment en silicone ou en PMMA, et la piéce 3 comporte une piéce 31
similaire, ces deux piéces 31 venant en appui l'une contre l'autre lors du
montage.
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La piéce 3 présente une épaisseur supérieure a celle représentée sur les
figures 1 et 2 et peut recevoir complétement I'écrou 4 dans la cavité 25 de sa
branche proximale 21, cet écrou 4 comportant des encoches périphériques 32
pour sa manceuvre en rotation.

Le matériel comprend en outre un deuxiéme écrou 40, pouvant
également étre vissé sur le pion proximal 5.

En pratique, I'écrou 4 peut étre serré de maniére contrélée, par exemple
au moyen d'un tournevis dynamométrique, selon le degré de souplesse
recherchée en fonction des caractéristiques du patient (état des disques
intervertébraux, degré d'instabilité vertébrale, poids), ce degré de souplesse
étant obtenu par serrage plus ou moins important des piéces 31. L'écrou 40
est ensuite serré pour immobiliser la tige 2 dans la piéce de connexion 3.

Les figures 10 et 11 montrent une tige de liaison 2 du matériel qui
comprend :

-une partie de tige 2a comportant une piéce 41 a structure
¢élastiquement déformable et un pion fileté articulé 5, cette articulation étant
réalisée de maniére identique a celle décrite précédemment,

- une autre partie de tige 2b, comprenant une zone 42 d'appui contre
cette piéce 41 et un alésage taraudé 43 permettant le vissage de cette
partie 2b sur le pion 5 pour serrer la zone d'appui 42 contre la piece 41.

La tige de liaison 2 peut ainsi également présenter un degré de
souplesse élastique.

Comme cela apparait de ce qui précéde, linvention fournit un matériel
d'ostéosynthése vertébrale permettant un jeu limité de la piéce de connexion
3, et donc de la tige de liaison 2, par rapport au corps 6 d'ancrage a la
vertébre, afin d'autoriser des mouvements limités des vertébres traitées. Les
sollicitations exercées sur les zones osseuses d'ancrage de l'organe
d'ancrage sont ainsi notablement réduites, de méme que les risques de sur-
sollicitations au niveau des articulations vertébrales situées de part et d'autre
du segment vertébral traité.

Il va de soi que linvention n'est pas limitée a la forme de réalisation
décrite ci-dessus a titre d'exemple mais qu'elle s'étend a toutes les formes de
réalisations couvertes par les revendications ci-annexées. Ainsi, l'on ne
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sortirait pas du cadre de l'invention en remplagant la paroi 27 par une rondelle

en matériau élastique ou a structure élastique, par exemple sous forme de
ressort.
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REVENDICATIONS

1 - Matériel d'ostéosynthése vertébrale, comprenant des organes
d'ancrage osseux, tels que des vis pédiculaires (1) ou des crochets lamaires,
une ou deux tiges de liaison (2), destinées a étre relié¢es a ces organes
d'ancrage et a étre fixées aux vertébres au moyen de ceux-ci, et des piéces
de connexion (3) de cette ou ces tiges (2) & ces organes d'ancrage, au moins
un de ces organes d'ancrage étant du type "polyaxial’, ¢'est-a-dire comprenant
un pion proximal (5) articulé par rapport a la partie (6) de l'organe d'ancrage
destinée & venir en prise avec une vertébre, des moyens de serrage (4) étant
prévus pour immabiliser une tige de liaison (2) dans la piéce de connexion (3)
que regoit cet organe d'ancrage ;

matériel caractérisé en ce que ledit organe d'ancrage polyaxial (1)
comprend au moins une piéce ou une partie de piéce (27) a structure
élastiquement déformable, interposée, aprés montage, entre ladite piéce de
connexion (3) et ladite partie (6) de I'organe d'ancrage destinée a venir en
prise avec une vertébre, cette piéce ou une partie de piéce (27) a structure
élastiquement déformable permettant une mobilité de la piéce de connexion
(3), et donc de la tige de liaison (2), par rapport a la partie (6) de l'organe
d'ancrage destinée a venir en prise avec une vertébre, avec amortissement.

2 - Matériel selon la revendication 1, caractérisé en ce que le pion
proximal (5) comprend une surface (12) formant une butée axiale, contre
laquelle vient reposer la piéce de connexion (3), lesdits moyens de serrage (4)
serrant cette piéce de connexion (3) contre cette surface (12).

3 - Matériel selon la revendication 2, caractérisé en ce que ladite surface
(12) formant butée axiale est disposée sur le pion proximal (5) de telle sorte
que limmobilisation de la tige de liaison (2) dans la piéce de connexion (3) ne
conduit pas & exercer sur ladite piéce ou partie de piéce (27) a structure
élastiquement déformable un serrage de nature a bloquer le mouvement du
pion proximal (5).

4 — Matériel selon la revendication 3, caractérisé en ce que ladite piece
ou partie de piéce a structure élastiguement déformable est conformée de
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maniére a réaliser un amortissement du mouvement du pion proximal sur
l'ensemble du débattement de ce pion.

5 — Matériel selon la revendication 3, caractérisé en ce que ladite piéce
ou partie de piéce (27) a structure élastiguement déformable est conformée de
maniére a réaliser un amortissement du mouvement du pion proximal (5)
seulement dans les positions extrémes du débattement de ce pion.

6 — Matériel selon la revendication 5, caractérisé en ce que ladite piéce
ou partie de piéce a structure élastiquement déformable est formée par une
paroi circulaire (27) raccordée & la piéce de connexion (3), cette paroi (27)
comprenant au moins une fente transversale (29) qui la traverse, aménagée
sur un cbté de cette paroi (27) selon une direction sensiblement
perpendiculaire a celle qu'occupe une tige de liaison (2) quand cette tige est
engagée dans la piéce de connexion (3), cette fente (29) permettant une
réduction de ['épaisseur de cette paroi circulaire (27) lorsqu'une contrainte est
exercée sur cette paroi dans le sens axial, du c6té ou se trouve la fente (29).

7 — Matériel selon la revendication 6, caractérisé en ce que ladite paroi
circulaire (27) comprend deux fentes (29) aménagées sur deux de ses cotés
opposés, permettant un amortissement sur ces deux cotés.

8 — Matériel selon l'une des revendications 3 a 7, caractérisé en ce que
les parois (11, 17) du pion proximal (5) et de ladite partie (6) destinée a venir
en prise avec une vertébre qui glissent I'une contre l'autre lors du débattement
de ce pion (5) comportent un revétement lisse et résistant, propre a résister a
de trés nombreux mouvements de glissement de ces parois |'une contre
l'autre, tel qu'un revétement en céramique ou en nitrure de titane.

9 — Matériel selon I'une des revendications 3 & 8, caractérisé en ce que
l'articulation dudit pion proximal (5) est réalisée par glissement de faces (11,
17) en forme de sphére ou de portions de sphére l'une contre l'autre, et en ce
que ces faces (11, 17) présentent un diamétre nettement supérieur a celui du
pion proximal, notamment au moins du double du diametre de ce pion.

10 — Matériel selon 'une des revendications 1 a 9, caractérisé en ce qu'il
comprend, outre les moyens de serrage (4) prévus pour immobiliser une tige
de liaison (2) dans la piéce de connexion (3) que regoit I'organe d'ancrage (1),
des deuxiémes moyens de serrage (40) permettant de serrer,
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indépendamment du serrage réalisé par lesdits moyens de setrage (4), la
piéce de connexion (3) contre ladite partie (6) de l'organe d'ancrage destinée
a venir en prise avec une vertébre. ‘

11 — Matériel selon la revendication 10, caractérisé en ce que la piéce de
connexion comporte une graduation et en ce que ces deuxiémes moyens de
serrage comportent un repére venant en regard de cette graduation.

12 — Matériel selon l'une des revendications 3 a 8, caractérisé en ce
qu'au moins une tige de liaison comprend :

- une partie de tige comportant une piéce a structure élastiquement
déformable et un pion articulé,

- une autre partie de tige comprenant une zone d'appui contre cette
piéce a structure élastiquement déformable, et

- des moyens de serrage pour serrer cette surface d'appui contre cette
piéce a structure élastiguement déformable.
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PATENTS ACT 1977
A10418GB-DMW

Title: An assembly for soft stabilisation of vertebral bodies of the spine

Description of Invention

The invention relates to an assembly for soft stabilisation of vertebral
bodies of the spine of the kind which is secured to the adjacent vertebral bodies
by pedicle screws, and in particular although not exclusively to such an
assembly for stabilisation of two adjacent vertebral bodies.

The present invention is applicable for the treatment of a range of spinal
pathologies including low back pain and deformity. '

A number of stabilisation techniques have previously been described for
the treatment of low back pain. The lower, or lumbo-sacral region of the
human spine consists of five lumbar vertebrae located above the large
triangular bone called the sacrum. Between adjacent lumbar vertebrae are
inter-vertebral discs (IVD) which have a complex structure, with a central jelly
like nucleus pulposus and a peripheral rim of tough fibrous layers, the annulus
fibrosus. Each lumbar vertebra is made up of a vertebral body, with upper and
lower end plates, which contact the IVD’s, and facet joints located posteriorlly.
Movement in the lumbo-sacral spine occurs in the IVD’s at the front and at the
facet joints at the rear. Thus, the IVD’s and the facet joints provide stability of
the motion segment between adjacent vertebra. However, they also transfer
load from one vertebra to the next, and it is estimated that the IVD bears
approximately 80% of the load and the pair of facet joints at the rear bear
approximately 20% of the load. A normal IVD can distribute the load
uniformly across the surface of the end plate of the vertebral body. However,

when the IVD and/or the facet joints are damaged or degenerate this can lead to
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2
instability of the motion segment between adjacent vertebra and commonly to
low back pain. It is considered that the pain can be caused by abnormal
movement, and/or by abnormal distribution of load across the end plates of the
vertebrae.

Conventional treatment of low back pain is to limit movement between
adjacent vertebrae, typically by fusing the adjacent vertebrae together.
However, fusion has a high failure rate for pain relief.

More recently treatment with prosthetic IVD’s has been tried in an
attempt to preserve the normal movement and normal load bearing of the inter-
vertebral joints. However, thus far the results are no better than in fusion of
adjacent vertebrae.

An alternative approach is that of “soft stabilisation” which aims to
prevent abnormal motion in painful motion segments of the lumbo-sacral spine,
but to save as much as possible of the normal motion. Several methods of soft
stabilisation have been described in the literature, but only two are currently in
use.

The Graf ligament system consists of a fabric ligament secured across
pedicle screws located in the adjacent vertebrae. Typically two such ligaments
are located across each motion segment, one to each side of the spinous
processes on the rear of the spine. This system creates lordosis (curvature of
the spine, convex forwards) and restricts the movement of the motion segment
between the vertebrae concerned, but it also increases the load at the posterior
part of the IVD. In one such system (Dynesys-Sulzer, as described in European
patent application published under No. EP 0 669 109) excessive lordosis is
prevented by a cylinder embracing the ligament between the pedicle screws.
However, actual distraction of the disc space can only be achieved by
producing flexion of the motion segment. This results in a kyphotic (convex

backwards) segment, and kyphotic segments in the lumbo-sacral spine can
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produce back pain. Hence, there are significant problems with the use. of such a
system.

Another soft stabilisation system which is in the process of development
is a fulcrum assisted soft stabilisation system (FASS) which is described in
International patent application No. PCT/CH99/00612. In this system the
compressing effect of the ligament found in the Graf ligament system is
converted into a distraction effect by the use of a fulcrum bridging between the
pedicle scfews, and located between the ligament and the spine. This system
can unload the IVD in forward flexion but not in extension. However, it is
known from the literature that the IVD is loaded both in flexion and extension
and the facet joints are specifically loaded in extension. Hence, this system also
is expected to suffer from disadvantages.

None of the soft stabilisation systems described above therefore
addresses the importaht aim of addressing uniform IVD distraction to create a
normal loading pattern across the end plates of the vertebrae, both in flexion
and extension. An Alternative soft stabilisation system which addresses that
aim, and mitigates the problems described above is described in the applicant’s
copending UK patent application No. 0114783 .4.

The soft stabilisation systems described above serve the basic
requirements of unloading the disc and creating or maintaining lordosis as
appropriate. However, all such systems restrict motion of the spinal segment,
and in general the greater the unloading of the disc the greater the degree of
stiffness imparted to the spinal segment. However, whilst the stiffness reduces
the flexibility of the segment in flexion/extension and in lateral bending, it has
least effect against rotation.

It is an aim of the present invention to provide a further alternative soft
stabilisation system which, whilst unloading the disc and maintaining lordosis,

has minimal effect in restriction of flexion/extension and lateral bending and
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4
greater effect in restriction of rotation of the spinal segment, and/or to correct
spinal deformity.

According to a first aspect of the present invention there is provided an
assembly for soft stabilisation of vertebral bodies of the spine comprising a pair
of pedicle screws each having a threaded shaft with a tapering first end for
introduction into a vertebral body and a head portion with a second end,
characterised in that it further comprises a helical spring member having first
and second ends and a pair of fixation mechanisms for securing the first and
second ends of the helical spring member to the pair of pedicle screws.

Preferably the helical spring member comprises an active central portion
between first and second passive end portions.

Conveniently the active central portion of the helical spring member
comprises spaced apart coils of a first diameter, and the passive end portions of
the helical spring member comprise closely adjacent coils of a second diameter,
the second diameter being smaller then the first diameter.

The second diameter may be between two thirds and one third of the first
diameter.

The second diameter may be substantially half the first diameter.

Preferably the spring member is formed from wire. The wire may have a
diameter in the range 1 to 6 mm, or in the range 2 to 5 mm. The wire may be
round in cross section, or alternatively may be square or rectangular in cross
section. The wire is preferably titanium or stainless steel.

The assembly may further include a sleeve covering the helical spring
member.

Typically the sleeve is made of plastics material.

The assembly may further comprise an elastic member securable to the
heads of a pair of pedicle screws.

According to a second aspect of the invention there is provided an

assembly for soft stabilisation of vertebral bodies of the spine may further

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 261 of 2152



5
comprise a pair of pedicle screws each having a threaded shaft with a tapering
first end for introduction into a vertebral body and a head portion with a second
end, characterised in that it further comprises an elastic member having first
and second ends; and a pair of fixation mechanisms for securing the first and
second ends of the elastic member to the pair of pedicle screws.

The elastic member may comprise an active central portion and loops at
each end for securing to the pedicle screws. Alternatively the elastic member
may comprise a continuous band. |

The assembly may be for stabilisation of two adjacent vertebral bodies
of the spine.

An embodiment of the invention will now be described, by way of
example only, with reference to the accompanying drawings in which:

Figure 1 is a schematic illustration of an assembly according to the
invention inuse;

Figure 2 illustrates a helical spring member for incorporation in the
~ assembly of Figure 1;

Figure 3 illustrates a fixation mechanism suitable for use in the assembly
of Figure 1;

Figure 4 illustrates an alternative fixation mechanism;

Figure 5 illustrates schematically a pair of assemblies according to the
invention in use, from perspective angle;

Figure 6 illustrates schematically how the assembly of Figure 1 can be
used for distraction of the motion segment;

Figure 7 illustrates schematically how the assembly of Figure 1 can be
used to create lordosis;

Figure 8 illustrates two forms of elastic member for inclusion in
assemblies according to the invention,

Figure 9 illustrates the elastic member of Figure 8a in use;

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 262 of 2152



6

Figure 10 illustrates the elastic member of Figure 8b in use; and

Figure 11 illustrates the use of assemblies according to the invention for
correction of the spinal deformity.

Referring first to Figure 1, an assembly 10 for the stabilisation of two
adjacent vertebral bodies 12, 14 of the spine is illustrated schematically. The
vertebral bodies 12, 14 are separated by an inter-vertebral disc 16 which has a
nucleus pulposus 16a and a fibrous outer-annulus, called the annulus fibrosus,
16b. For simplicity the facets joints have been omitted from the posterior of the |
vertebral bodies 12, 14.

The assembly 10 comprises a helical spring member 18, illustrated in
Figure 2, which has a central active portion 18a and first and second passive
end portions 18b extending outward therefrom. The active portion 18a of the
helical spring member 18 comprises spaced apart coils whilst the first and
second passive end portions 18b comprise tighter closely adjacent coils. The
coils of the active portion 18a are of a first diameter, and the coils of the first
and second end portions 18b are a second diameter, the first diameter being
substantially greater than the second diameter. Typically, the second diameter
will be in the region of /3 to % of the first diameter, although it may be
substantially % the first diameter. The helical spring member 18 is covered by
a sleeve 18¢ made of plastics material or some other inert material which is
acceptable for implantation into the body. This will prevent tissue being
trapped between the coils, or indeed growing inbetween the coils of the helical
spring member 18.

The assembly 10 further comprises a pair of pedicle screws 20 each of
which comprises a threaded shaft portion 20a with a tapering first end 20b and
a head portion 20¢ with a second end 20d.

The assembly 10 is illustrated in Figure 1 in position secured to a pair of
adjacent vertebral bodies 12, 14 with the threaded shaft portions 20a of the

pedicle screws 20 inserted into the vertebral bodies 12, 14 to the same side of

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 263 of 2152



7
the spine. The helical spring member 18 is secured to the heads 20c of each of

the pedicle screws 20 by a fixation mechanism as appropriate.” An example of a
fixation mechanism will now be described.

Referring now to Figure 3 an example of a fixation mechanism 26 is
illustrated, the mechanism being known in the prior art. The head 20c of the
pedicle screw 20 is shown with a particular form. It comprises a slot 30 which
provides the dual purpose of accepting the blade of a screw driver for insertion
of the pedicle screw 20 into a vertebral body, and for receipt of the inactive
portions 18b of the spring member 18. The head 20c further comprises
adjacent its second end 20d, and around the upper part of the slot 30, a threaded
portion 32. The fixation mechanism 26 further comprises a sleeve member 34
and threaded nut 36.

The fixation mechanism 26 is shown assembled in Figure 3b. Once the
screw 20 has been inserted into the vertebral body one inactive portion 18b of
the spring member 18, is located in the slot 30. The sleeve member 34 is then
placed over the head 20c¢ of the pedicle screw 20, and the nut 36 screwed down
onto the threaded portion 32 to retain the spring member 18 in place. The
fixation mechanism 26 may further include a check nut (not shown), as is
known in the prior art, to further secure the mechanism together and to reduce
the possibility of it loosening over time.

It should be appreciated that the fixation mechanism 26 is one example
of many options which would be available, and any appropriate fixation
mechanism may be used. A modified form of fixation mechanism is illustrated
simplistically in Figure 4. In this fixation mechanism 46 a head portion 48 may
be rotated relative to the pedicle screw 20 and fixed such that slot 50 is
provided at a desired angle to the pedicle screw 20. Use of the fixation
mechanism 46 provides the ability to secure the helical spring member 18 to
adjacent vertebra in such a manner as to exert forces on the motion segment to

create lordosis or kyphosis.
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Referring now in particular to Figure 2, a helical spring member 18 for
incorporation into the assembly 10 is illustrated more clearly. Figure 2a shows
the helical spring member 18 from Figure 1, with the sleeve 18¢ partially cut
away to show the helical spring member 18 more clearly. In Figure 2b the
sleeve 18¢ completely covers the helical spring member 18.

The helical spring member 18 is made from titanium or stainless steel
wire, each spring member being formed from a single piece. The wire will
typically have a diameter in the range 1 to 6mm, but preferably in a range of 2 |
to Smm. The wire may be round in cross-section or may be of other forms e.g.
square, rectangular, or oval in cross section.

Helical spring member 18 designed to be used between adjacent
vertebral bodies, have an overall length in the range 20mm to 65mm, but
preferably in the range 25mm to 60mm.

Referring now in particular to Figure 5, a pair of assemblies 10
according to this invention are shown secured to a pair of adjacent vertebral
bodies 12, 14. This is the manner in which the assembly 10 will generally be
used, with one assembly 10 applied to either side of the vertebral bodies on the
posterior aspect of the spine.

Referring now to Figure 6 one effect of use of the assemblies 10 is
illustrated. In Figure 6, it can be seen that unloading of the inter-vertebral disc
can be achieved by separation of the pedicle screws 20, or distraction of them,
along the passive end portions 18b of the helical spring member 18 before
securing the helical spring member 18 to the pedicle screws 20 using the
fixation mechanisms 26. Thus the assembly 10 will hold the vertebral bodies
12, 14 further apart, unloading the disc, yet still permit some movement which
is relatively normal.

Referring now to Figure 7, another effect of the use of the assemblies 10
is illustrated. In particular, it can be seen that lordosis of the motion segment

can be achieved by controlling the angle of fixation of the inactive portions 18b
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of the helical spring member 18 with respect to the pedicle screws 20 using the
fixation mechanisms 46.

The assembly 10 may also comprise elastic members 60 as illustrated in
Figure 8a, or elastic members 70 as illustrated in Figure 8b. Elastic member 60
comprises an active central portion 61 and loops 62 at each end for connection
to the head ends of the pedicle screws 20 in the manner shown in Figure 9.
Elastic member 70, being a continuous loop of material can simply be secured
around the head ends of the pedicle screws 20 as shown in Figure 10. In such
assemblies 10 the pedicle screws may appropriately have specific provision (not
shown) for receipt of the elastic members. Where two elastic members are used
crossed across the motion segment, in combination with two assemblies as
previously described, as in Figures 9 and 10, it will control the rotation of the
vertebral bodies in relation to each other in either direction. Such an
arrangement is for the treatment of low back pain.

For the treatment of deformity, the elastic members 60, 70 are used to
resist rotation of the motion segments in either clockwise or anticlockwise
directions as required, and as illustrated in Figure 11. Thus for the treatment of
deformity a single elastic member will generally be used in each motion
segment being treated, connecting a pedicle screw inserted on one side of the
upper vertebra and a pedicle screw inserted on the opposite side of the lower
vertebra. The elastic member may be used on its own or in combination with a
helical spring member.

It is anticipated that a combination of helical spring members 18 and/or
elastic members 60, 70 may be used to correct a range of deformities. For
example, use of one helical spring member on one side of a motion segment
will try to bend the spine laterally, whilst a single elastic member crossing
across the motion segment will tend to rotate the spine in one direction. Hence,
a combination of helical spring members 18 and/or elastic members 60, 70 may

be used in several motion segments to correct scoliosis of the spine.
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It is anticipated that the assemblies according to the invention will
normally be implanted incorporating both helical springs and elastic members.
However, the exact form of assembly used for any particular patient will be
selected by the surgeon performing the operation to provide the appropriate
treatment for the condition being treated. In some cases this will mean
implantation of the assembly incorporating just one or more helical springs, and
no use of elastic members, or just one or more elastic members and no use of
helical spring member.

The exact design of helical spring members for use in a particular case
will depend on a large number of factors. These will include the sizes of the
vertebral bodies, the number of motion segments requiring stabilisation, and the
particular condition being treated. Similar considerations apply to the form of
elastic members 60, 70 which will be chosen to provide the required forces.

In the present specification "comprises" means "includes or consists of"
and "comprising" means "including or consisting of".

The features disclosed in the foregoing description, or the following
claims, or the accompanying drawings, expressed in their specific forms or in
terms of a means for performing the disclosed function, or a method or process
for attaining the disclosed result, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the invention in diverse

forms thereof.
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Claims

1. An assembly for soft stabilisation of vertebral bodies of the spine
comprising a pair of pedicle screws each having a threaded shaft with a
tapering first end for introduction into a vertebral body and a head
portion with a second end, characterised in that it further comprises:

a helical spring member having first and second ends; and
a pair of fixation mechanisms for securing the first and second

ends of the helical spring member to the pair of pedicle screws.

2. Anassembly according to claim 1 characterised in that the helical spring

member comprises an active central portion between first and second

passive end portions.

3. Anassembly according to claim 2 characterised in that the active central
portion of the helical spring member comprises spaced apart coils of a

first diameter.

4. An assembly according to claim 3 characterised in that the passive end
portions of the helical spring member comprise closely adjacent coils of
a second diameter, the second diameter being smaller then the first

diameter.

5. An assembly according to claim 4 characterised in that the second

diameter is between two thirds and one third of the first diameter.

6.  An assembly according to claim 5 characterised in that the second

diameter is substantially half the first diameter.
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15.
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An assembly according to any one of the preceding claims characterised

in that the helical spring member is formed from wire.

An assembly according to claim 7 characterised in that the wire has a

diameter in the range 1 to 6 mm.

An assembly according to claim 8 characterised in that the wire has a

diameter in the range 2 to 5 mm.

An assembly according to any one of claims 7 to 9 characterised in that

the wire is round in cross section.

An assembly according to any one of claims 7 to 10 characterised in that

the wire is titanium or stainless steel.

An assembly according to any one of the preceding claims characterised

in that it further includes a sleeve covering the helical spring member.

An assembly according to Claim 12 characterised in that the sleeve is

made of plastics material.

An assembly according to any one of the preceding claims characterised

in that it further comprises an elastic member securable to the head ends

* of a pair of pedicle screws.

An assembly for soft stabilisation of vertebral bodies of the spine

comprising a pair of pedicle screws each having a threaded shaft with a
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20.

13
tapering first end for introduction into a vertebral body and a head

portion with a second end, characterised in that it further comprises:
an elastic member having first and second ends; and

a pair of fixation mechanisms for securing the first and second

ends of the elastic member to the pair of pedicle screws.

An assembly according to Claim 14 or 15 characterised in that the elastic
member comprises an active central portion and loops at each end for

securing to the pedicle screws.

An assembly according to Claim 14 or 15 characterised in that the elastic

member comprises a continuous band.

An assembly according to any one of the preceding claims characterised

in that it is for stabilisation of two adjacent vertebral bodies of the spine.

An assembly for the stabilisation of two adjacent vertebral bodies of the

spine substantially as hereinbefore described with reference to the

accompanying drawings.

Any novel feature or novel combination of features described herein

and/or in the accompanying drawings.
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CONNECTION ROD FOR SCREW OR HOOK
POLYAXIAL SYSTEM AND METHOD OF USE

FIELD OF THE INVENTION
This invention relates generally to an adjustable rod for stabilizing a portion of the
spine, or two or more bone segments and a method of using the same. More specifically, the
device and method include a series of components that provide a low-profile configuration
when assembled, thereby minimizing tissue displacement and interference with nearby joint

articulation.

BACKGROUND OF THE INVENTION

The use of fixation devices for the treatment of veriebrae deformities and injuries is
well known in the art. Various fixation devices are used in medical treatment to correct
curvatures and deformities, treat trauma and remedy various abnormal spinal conditions.
Treatment of these conditions generally requires the implantation of various component
pieces such as support rods, crosslinks, caudal facing hooks, cranial facing hooks and like
components, which form a spinal implant system.

1t is necessary in spinal implant systems to properly anchor the system to bone to
provide necessary support of the implant. Bone screws are commonly used for anchoring
spinal implant systems. However, there are several problems with the use of fixed screws
for anchoring spinal implants. The exact final position of a bone screw is difficult, if not
impossible, to predict prior to the exposure of the patient’s bone. This unpredictability
results from the uncertainty of exact bone formation and shape within an individual patient.
Additionally, it can be difficult to predetermine the structure of the bone, i.e. whether the
bone is soft or even osteoporotic. Even if the final position of the screw can be
predetermined, the necessary shape and position of a spinal rod implant may create unwanted
stress upon the bone screw or the bone itself. This is especially true where a plurality of
screws is required along the spinal column for securement of an implant. The alignment of
the rod with several screws along the vertebrae compounds this problem and makes
undesired stress much more probable. Moreover, this misalignment may influence the extent
and speed of correction of the spinal defect.

It is thus desirable to have a polyaxial securement method. There exists a number of

patents drawn to polyaxial bone screws., Unfortunately, the advantage of many of these
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designs comes at the expense of bulk in the connection means or complexity of implantation.
Such devices included complicated retention collets or securing systems that eliminate the
device from functioning as a polyaxial system. In addition, as the size of a bone screw
increases, so too does the displacement of normal bodily formations, such as muscular tissue
or bone. It is common in the insertion of spinal implants to necessarily remove portions of
vertebral bone to allow proper insertion of a bone screw. Moreover, this bulk may result in
long-term muscular displacement that may lead to a patient’s pain or discomfort.

Increased complexity of the installation procedure is undesirable because it increases
a patient’s time in surgery. Increased operating time is known to increase the risk of many
complications associated with surgery. The additional time necessary to remove, or even
temporarily dislocate, bone or muscular tissue also increases operating time, and thus the risk
of complications.

In addition, the prior art fails to provide a low-profile multi-piece connector that
includes poly-axial adjustability and that can be used to accommaodate a variety of geometry
requirements that may arise for certain patients. Therefore, a need exists to provide a low-
profile multi-piece connector that can be adapted to a variety of geometry requirements.

The prior art also fails to provide a tool for implantation of an attachment device that
has an entry channel for a tension link, or that otherwise has an expansion slot. Thus, aneed
exists for a tool that fittingly accepts the head of a attachment device that has a hollow core
with either an entry channel and/or at least one expansion slot, and that can be used to accept
and drive into bone the attachment device.

In addition to the above noted shortcomings of the prior art, the prior art also fails to
provide a low-profile device that includes a connector that can be positioned at the very end
of a stabilizing rod, thereby providing a device that does not disturb the adjacent vertebra.
More specifically, the connectors of the prior art require attachment to the rod with a section
of rod extending beyond the connector itself. Accordingly, a need exists to reduce or
otherwise minimize the length of rod run-out beyond the end connector to prevent
interference with the articulation of the neighboring vertebrae.

The prior art also fails to provide a low-profile device that allows the rod length to
be easily adjusted during implantation with a minimal amount of effort by the installing

surgeon. More particularly, where two bone segments, such as a first vertebra and a second
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vertebra, are being bridged by existing devices, the rod typically extends beyond the
connector, and needs to be specifically chosen or otherwise cut to accommodate the
dimensions of the subject patient. Therefore, a need exists to provide an adjustable length
rod implantation assembly that can be installed relatively easily by a surgeon, and that further
has an ability to be adjusted at the moment of implantation to thereby accommodate the
geometry requirements of the patient. In addition, a need exists for an extended shaft to a
tension link that can thereby act as a guide or leader for installation of a number of the
assembly components. Such a device can serve to simply the installation process and
minimize the size of the incision necessary to access the patient’s interior surgical site.

The prior art also fails to provide a rod implant that can be telescopically adjusted at
the time of implantation. Such a device is needed to further accommodate the individual
patient’s requirements that exist and that are encountered upon performing and incision and
encountering in situ conditions.

Itis also desirable with some patients to have a spinal implant system that allows the
vertebral column to settle naturally under the weight of the human body. Human bone heals
more readily under some pressure. In a rigid spinal implant system, the patient’s spinal
column may be unnaturally held apart by the structure of the implant. It is possible that this
stretching of the vertebrae, in relation to one another, results in delayed or incomplete healing
of the bone.

In view of the above, there is a long felt but unsolved need for a method and system
that avoids the above-mentioned deficiencies of the prior art and that provides an effective
system that is relatively simple to employ and requires minimal displacement or removal of

bodily tissue.

SUMMARY OF THE INVENTION
In accordance with the present invention, a polyaxial attachment device is provided
with a socket for receiving a headed connecting link. A surgical implantassembly employing
the polyaxial attachment device is also disclosed. The surgical implant assembly of the
present invention includes an attachment device, a headed anchor sbaft (or tension link), a

connector formed as an integral part of a first stabilizing rod, and a clamp device that grasps
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the first stabilizing rod while also attaching to a second attachment device using a second
interconnecting mechanism, such as a tension link.

The attachment device of the present invention has a shank with a securement
mechanism on one end and an enlarged area on the other end. The securement mechanism
may be selected from any known method of securing one article to another, for example, a
hook, a plate, a flanged device, or an adhesive, however, it is anticipated that the most
common securement mechanism used will be screw threads. The enlarged area includes a
hollow core, i.e., a socket, and a central aperture providing access to the hollow core. The
enlarged area need only be large enough to envelop the head of the tension link and provide
a wall thickness necessary for strength considerations.

The attachment device may include additional features to enable the insertion of the
head end of the tension link into the hollow core. The enlarged area of the attachment device
may include an entry channel leading to the hollow core that accommodates the tension link
head end so that the tension link may be advanced, shaft end first, until the head of the
tension link is positioned within the hollow core. Additionally, the entry channel and the
cenfral aperture may be connected by a slot through the wall of the enlarged area. In this
way, the tension link head end may be positioned within the hollow core' without extending
the entire length of the tension link beyond the enlarged area of the attachment device
opposite the central aperture. The surgeon may place only the head end of the tension link
at the entry channel, slide the tension link shaft through the tension link slot, and draw the
head end into the hollow core. Alternatively, in lieu of an entry channel or tension link slot,.
the enlarged area may include one or more expansion slots. In this embodiment, the head of
the tension link may be inserted into the hollow core through the central aperture by the
application of enough force to expand the central aperture. Once the head of the tension link
is propetly received into the hollow core, the enlarged area returns to its original size and
shape. Unwanted expansion of the enlarged area is prevented by the connector once the
enlarged area is properly seated into a head receptacle on the connector during implantation.
This maintains the head of the tension link within the hollow core.

The external surface of the enlarged area of the attachment device may be formed into
one of limitless geometries. For example, the external surface may be spherical, or at least

semi-spherical. The external surface may be at least slightly aspheric. By controlling the
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degree of asphericity, the contact surface between the attachment device and the connector
can thereby control the degree of freedom of the connector relative to the attachment device.
Alternatively, the external surface may be conical, or a truncated cone shape, to allow
rotational freedom while maintaining a coaxial relationship between the attachment device
and the connector. Also, the external surface may be polyhedral or provided with facets to
allow angular displacement in only finite steps or prevented altogether. In embodiments
including conical, truncated cone shape, polyhedral or faceted geometries of the external
surface of the enlarged area, the mating head receptacle of the connector may have
corresponding geometry.

The tension link secures and maintains the position of the connector relative to the
attachment device. The tension link is a shaft with a head end and a thread end. The head
end, as described above, is contained within the hollow core of the attachment device. The
threaded end extends through the connector and is secured to the connector by a tension link
nut (herein also referred to as a “link nut”) threaded onto the thread end.

The tension link may be provided with a projection to prevent undesirable rotation
of the link when tightening or loosening the link nut, yet still enable angular displacement
necessary to provide a polyaxial connection. In one embodiment, a link retainer, or a
projection, may be provided on the shaft of the tension link. In this embodiment, it is
necessary to provide a link retainer recess within the tension link cavity of the connector. In
an alternative embodiment, the link retainer, or projection, may be provided at the
intersection of the tension link shaft and the head end, and extending over a portion of the
surface of the head end. In this embodiment, used with the attachment device embodiment
including a tension link slot, the rotation may be prevented by contacting the link retainer
with one side of the tension link slot. In either of the two foregoing embodiments, it is
desirable to undersize the link retainer, relative to the link retainer recess or the tension link
slot, so that the polyaxial freedom of the tension link and attachment device combination is
not unduly limited. In an alternative embodiment, a retaining process, or small projection,
may be provided on the tension link head. The retaining process should be positioned such
that the retaining process is within the entry channel. Undesired rotation may be prevented

by contacting the small projection with the wall of the entry channel.
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The connector couples the attachment device to the implant component, such as a
spinal rod implant. One type of connector described herein has a connecting end with ahead
receptacle, a rod end with a rod aperture, and a tension link cavity. The tension link, with its
bead positioned in the hollow core of the attachment device, is inserted through the tension
link cavity so that an enlarged area of the attachment device nests in the head receptacle. The
rod aperture secures the implant component in a desired position. The rod aperture may be
secured by the tension link when the link nut is threaded and tightened on the link. In this
embodiment, the rod end of the connector has a gap on one side of the rod aperture. The
tension link cavity extends continuously through the tension link on both sides of the gap.
The upper portion of the rod end forms a tab. As the tab is drawn toward the receiver end
of the connector the gap narrows until the rod aperture firmly clamps the implant component
or until the gap is drawn completely together. .

In still other embodiments, it may also be desirable to provide a separate system for
securing the connector to the attachment device and for securing the implant component to
the connector. Therefore, in an alternative embodiment, the gap is connected to the rod
aperture in a position that does not intersect the rod aperture. In this embodiment, a separate
screw, or other connection device, is required to secure the implant component in the rod
aperture. The tension link is then used to secure the connector to the attachment device.

In either of the two foregoing connector embodiments, it may be desirable to secure
the rod within the rod aperture without clamping to the extent axial movement of the rod
within the rod aperture is prevented. In this way, for example, the spine may settle under its
own weight and provide a better healing environment for the bone. In conjunction with this
embodiment, the implant component may be supplied with flanges, or other extensions to
constrain axial movement of the implant component within a desired range.

To surgically implant a device of the present invention, the surgeon may attach an
attachment device, selected from one of the embodiments of the present invention. After
successful attachment, the surgeon may insert a tension link of the present inven.tion by
positioning the head end of the tension link within the hollow core of the attachment device.
The surgeon may then place a connector, with a head receptacle designed for mating with the
second end of the attachment device, upon the attachment device by inserting the tension link
through the tension link cavity of the connector. At this point, the surgeon may select the
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desired angle of position of the connector for attaching a implant component. Once the
connector is properly adjusted, the link nut may be secured to the tension link, thereby
securing the elements together in the desired position. The link nut may be loosened, as
necessary, to readjust the placement of the implant component. Alternatively, if a connector
having a separate implant component securement device is used, the step of securing the link
nut may be delayed until after the implant component is secured in the rod aperture and
properly positioned.

Based on the foregoing summary, a number of worthwhile aspects of the present
invention can be readily identified. An attachment device is provided with a small and
simple polyaxial adjustment mechanism. The minimal size of the enlarged area of the
attachment device allows attachment of the device to human bone without significant
displacement of human tissue. Therefore, the complexity of surgery and the following pain
and discomfort of the patient may be minimized. The polyaxial nature of the device,
combined with the small size, may allow a surgeon to attach the securement device to a
secure portion of the human body without the need to remove bony processes to
accommodate a larger attachment device. Additionally, a simple surgical implant assembly,
including the polyaxial attachment device, is provided. The simplicity of the elements, and
the assembly process thereof, may reduce the patient’s time in surgery, thus reducing the risk
and probability of surgical complications. Finally, a number of embodiments of the present
invention may be used in combination to allow the surgeon great latitude in selection of
materials. The surgeon may select from different embodiments of the attachment device, the
tension link, and the connector to best fit the surgical implant parameters. With these choices
the surgeon may then best determine which embodiments of which elements to select to
minimize removal or displacement of bodily tissue or bone, and thereby reduce both the
patient’s risk of surgical complications and post-surgical pain and discomfort.

A significant feature of the present invention is the ability to provide a construct used
to stabilize the spine or a portion thereof. The construct utilizes a single tension link nut to
tighten down the structure at each bone screw (also referred to herein as an attachment
device) location. More particularly, the present invention utilizes a bone screw or attachment
device that possesses threads at one end along a shaft and an enlarged head with a hollow

core at the other end. The threads are used to secure the bone screw to bone. The enlarged
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héad of the bone screw includes an entry channel, tension link slot, or both that allows the
shaft of the tension link to be fed up through the entry channel or tension link slot. In
addition, the hollow core is shaped to receive the head of a tension link. The enlarged area
of the bone screw possesses an aperture that is sized to permit the shaft of the tension link
to pass through it, while retaining the head of the tension link. The shaft of the tension link
is then fed through a connector. The connector is a component that possesses a separate
aperture to receive a stabilizing rod. A tension link nut is then secured to the end of the
threaded tension link shaft, thereby securing the connector to the tension link and bone screw.

In a separate aspect of the invention, a tool is provided to insert the attachment
device. The tool includes a head portion that cooperates with the structural features of the
attachment device. More specifically, the head portion of the tool includes a projection to
mate with the hollow core, and/or the expansion slot, and/or the entry channel of the
attachment device. The tool is rotated to force the threads of the opposite end of the
attachment device to advance into the target bone segment. After the attachment device is
inserted, the tool is disengaged from the attachment device thereby leaving the attachment
device installed.

In an another embodiment of the invention, a multi-piece connector is provided that
allows additional adjustability of the connector device. The multi-piece connector includes
use of the attachment device having a hollow core and a tension link that includes a head that
is fitted into the hollow core. A first piece of the multi-piece connect is attached by feeding
the shaft of the tension link through an opening in the first piece. The implant rod is then
positioned proximate the first piece and adjacent a cam portion of the first piece. The second
piece of the multi-piece connector is then positioned over the implant rod by again passing
the shaft of the tension link through an opening in the second piece. Finally, after adjusting
the desired angle of the multi-piece connector by rotating the tension link within the
attachment device, a link nut is then applied to the threaded end of the shaft of the tension
link thereby tightening the nut against the connector and the enlarged head of the attachment
device.

In an alternate embodiment, a connector is formed in the implant rod itself. In this
embodiment, the rod possesses a receptacle that is a socket, such that the ball of the enlarged

area of the attachment device with the head of the tension link in place, fits into the socket

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 280 of 2152



10

15

20

25

30

WO 03/026523 PCT/US02/31201

9

that is an integral part of the rod. Thus, a ball-and-socket arrangement is formed providing
a polyaxial connector within the rod itself. A tension link nut is then secured to the end of
the threaded shaft of the tension link, thereby securing the rod to the bone screw. When
positioned at the end of a rod, this is a very low profile configuration that minimizes the
length of the incision that is necessary to perform the surgery. Furthermore, a mechanical
advantage is gained by the interaction of the components as previously described.
Specifically, strength of the final connection is not simply attributable to the tightening of the
tension link nut, but is also attributable, in part, to the placement of the head of the tension
link within the hollow core of the bone screw, or attachment device. In so doing, the head
of the tension link causes a slight expansion of the hollow core, much like how a wedge is
used to secure an axe head at the top of an axe handle. The enlarged area of the screw is in
turn partially encompassed by the receptacle socket of the rod itself.

In yet a separate aspect of the invention, a clamp device is furnished for providing an
adjustable rod structure for implantation. In one embodiment of the clamp, the clamp
includes a lower clamp portion and an upper clamp portion. The lower clamp portion has
a clamp region that cooperates with a clamp region on the upper clamp portion. At a spaced
distance from the clamp regions, the lower clamp portion has a securing end that cooperates
with a securing end on the upper clamp portion. The lower and upper clamp portions are
used in combination with an interior rod member that is grasped by the clamp regions of the
lower and upper clamp portions when the securing ends of the lower and upper clamp
portions are brought into a tight mating configuration. More specifically, the securing ends
of the lower and upper clamp portions include receptacles that have sockets that mate with
each other and that also mate with the enlarged area of an attachment device.

A method of use is also presented for the clamp device, wherein in a preferred
embodiment the two attachment devices are installed by advancing an attachment device into
each of two bone segments. The hollow core of each attachment device is then fitted with
athe head of atension link. Alternately, the tension link may be inserted into the hollow core
of the tension link prior to insertion of the attachment devices into bone. After the
attachment devices with their respective tension links are in place, one of the attachment
devices s fitted with an interior rod member that includes a rod portion and an end connector

in the form of a receptacle shaped like a socket. The socket includes a tension link cavity
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such that the shaft of the tension link is passed through the tension link cavity as the socket
is being placed over the enlarged area of the first attachment device. A clamp comprising
a lower and upper clamp portion is then assembled to grasp the rod portion of the interior rod
member as the upper and lower clamp are connected to the second attachment device by
passing the shaft of the second tension link through tension link cavities in the securing ends
of the lower and upper clamp portions. Link nuts are then threaded on to exposed ends of
the tension link shafts and are tightened. The position of the interior rod member can be
adjusted within the clamp as the link nuts are tightened, thereby allowing the surgeon to
adjust the size of the assembly to accommodate the patient’s needs for a customized fit. The
assembly minimizes the need to create a large incision because implantation work can be
substantially performed from a direction perpendicular to the bone segments. Furthermore,
this low profile assembly is relatively simple to install, thereby reducing surgery time over
existing stabilizing devices.

In a separate aspect of the invention, a telescoping rod is provided that allows
adjustability of the rod. The telescoping rod includes an inner and an outer member that
cooperate to allow the surgeon to adjust the length of the rod to span two attachment devices.
A set screw may be used with this embodiment to interlock the inner and the outer rod
members.

In yet a separate aspect of the invention, the tension links may include an extended
shaft that serve as guides for lowering and/or installing implantation components over and
onto the attachment devices. After acting as guides for the lowering of implantation
components over the attachment devices, link nuts are guided to the thread portions of the
tension links. The extended shafts are subsequently removed by a shearing tool, by breaking
the extended shaft portion away from the tension link along a pre-existing score location, or
by other appropriate means.

Additional advantages of the present invention will become readily apparent from the

- following discussion, particularly when taken together with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1a is a partial cross-sectional view of one embodiment of the attachment device

of the present invention;
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Fig. 1b is an end perspective view of an alternative embodiment of the attachment
device of the present invention;

Fig. 2 is an end perspective view of an alternative embodiment of the attachment
device of the present invention;

Fig. 3 is a cross-sectional view of the attachment device shown if Fig. 2;

Fig. 4is an end perspective view of another alternative embodiment of the attachment
device of the present invention;

Fig. 5 is a top plan view of the attachment device shown in Fig. 4;

Fig. 6 is an end perspective view of yet another alternative embodiment of the
attachment device of the present invention;

Fig. 7 is an end perspective view of still another alternative embodiment of the
attachment device of the present invention;

Fig. 8 is an elevation view of the attachment device shown in Fig. 7;

Fig. 9a is an front elevation view of one embodiment of the tension link with a link
retainer of the present invention;

Fig. 9bis a side elevation view of the tension link with link retainer shown in Fig. 7a;

Fig. 9¢ is an end view of the tension link with link retainer shown in Fig. 7a;

Fig. 10a is an front elevation view of an alternative embodiment of the tension link
with a link retainer of the present invention;

Fig. 10b is a side elevation view of the tension link with link retainer shown in Fig.
8a;

Fig. 11 is a perspective view of the tension link with head end process of the present
invention;

Fig. 12 is a side elevation view of one embodiment of the connector of the present
invention;

Fig. 13 is a side perspective view of an alternative embodiment of the connector of
the present invention;

Fig. 14 is an bottom perspective view of the connector shown in Fig. 11;

Fig. 15 is a side perspective view of another alternative embodiment of the connector

of the present invention;
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Fig. 16 is a side elevation view of yet another altemative embodiment of the
connector of the present invention,;

Fig. 17 is a cross-sectional view of one embodiment of the surgical implant assembly
of the present invention;

Fig. 18 is a perspective view of an alternative embodiment of the surgical implant
assembly of the present invention;

Fig. 19a is a cross-sectional elevation view of another alternative embodiment of the
surgical implant assembly of the present invention,

Fig. 19b is a plan view of the surgical implant assembly shown in Fig. 17a;

Fig. 20 is a top plan view of a separate embodiment of a connector;

Fig. 21 is a side cross-sectional view of the connector shown in Fig. 20;

Fig. 22 is a side cross-sectional view of a separate embodiment of an attachment
device and tension link having truncated portions;

Fig. 23 is a perspective view separate embodiment comprising a tool to install the
attachment device of the present invention;

Fig. 24 is a cross-sectional view the receptacle end of the tool shown in Fig. 23;

Fig. 25 is a side elevation view of a separate embodiment of an end connector;

Fig. 26 is a perspective view of the connector shown in Fig. 25;

Fig. 27 is a top elevation view of the connector shown in Fig, 25;

Fig. 28 is a bottom interior perspective view of the connector shown in Fig. 25;

Fig..29 is a perspective view of the connector shown in Fig. 25 with the connector
shown in combination with an attachment device and a tension link;

Fig. 30 is an end cross-sectional view of the combination of structures shown in Fig.
29;

Fig. 31 is a perspective view of a separate aspect of the invention comprising a clamp,
wherein the clamp is depicted as a component of a stabilization assembly;

Fig. 32 is a perspective view of an upper clamp portion of the clamp;

Fig. 33 is a perspective view of a lower clamp portion of the clamp;

Fig. 34 is a perspective view of the lower and upper portions of the ciamp in near
interlocking proximity;

Fig. 35 is a cross-sectional view of a clamp having contact ridges;
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Fig. 36 is a plan view of a separate embodiment of the clamp, wherein the clamp is
being retrofitted to an existing rod segment;

Fig. 37 is a plan view of yet a separate embodiment of the clamp, wherein the clamp
is again being retrofitted to an existing rod segment;

Fig. 38 is a partially exploded perspective view of two stabilization assemblies
including clamps, wherein the assemblies are aligned for implantation into two vertebra;

Fig. 39 is a side elevation view of one stabilization assembly including a clamp
device after implantation into two vertebra;

Fig. 40a is a side cross-sectional view of one of the stabilization assemblies shown
in Fig. 38;

Fig. 40b is a cross-sectional view taken along line 40b-40b shown in Fig. 40a;

Fig 41 is side cross-sectional view of stabilization assembly having a separate
embodiment of a the clamp device;

Fig 42a is side cross-sectional view of a stabilization assembly having yet a separate
embodiment of a the clamp device;

Fig. 42b is a cross-sectional view taken along line 42b-42b shown in Fig. 42a;

Fig. 42c is a cross-sectional view taken along line 42¢-42¢ shown in Fig, 42a;

Fig. 43 is a plan view of a separate aspect of the invention;

Fig. 44a is a perspective view of an stabilization assembly having extended tension
link shafts; and

Fig. 44b is an enlarged detail view of an aspect of an extended tension link shaft
shown in Fig. 44a.

While the following disclosure describes the invention in connection with those
embodiments presented, one should understand that the invention is not strictly limited to

these embodiments. Furthermore, one should understand that the drawings are not

" necessarily to scale, and that in certain instances, the disclosure may not include details

which are not necessary for an understanding of the present invention, such as conventional

details of fabrication.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
‘With reference to Fig. 1, one embodiment of the attachment device (or connection
device) of the present invention is shown in partial cross-section. The attachment device 10
includes a shank 12 having a first end 14 and a second end 16. The first end 14 of the shank

12 includes a securement mechanism 18. As shown in Fig, 1, the securement mechanism 18

* may be screw threads. Itis noted, however, that the securement mechanism 18 may include

any known method of securing one item to another. For example, the securement mechanism
18 may be a hook, a plate, a flange, or adhesive. In the case of the securement mechanism
18 as a flange or plate, the securement mechanism 18 may require additional hardware such
as screws, bolts, or adhesive to secure the plate or flange to the intended object. In the case
of the securement mechanism 18 as an adhesive, or requiring the additional use of adhesive,
the adhesive would necessarily be applied to the securement mechanism 18, not included
within it. Additionally, adhesive could be used with the securement mechanism 18, e.g.,
applied to screw threads, for additional securement capacity.

The second end 16 of the shank 12 generally comprises an enlarged area 20 including
a central core 22 and an aperture 24. The second end 16 of Fig. 1 is shown in cross-sectional
view to more clearly show the central core 22 and the aperture 24.

With reference to Fig. 2, an embodiment of the second end 16 of the shank 12 is
shown. In this embodiment, the enlarged area 20 includes a hollow core 22 and a central
aperture 24. The enlarged area also includes an entry channel 26. The entry channel 26 is
operatively connected with the hollow core 22 such that a tension link 28, having a shaft 30
with a threaded end 32 and a head end 34, may be inserted, threaded end 32 first, through the
entry channel 26, the hollow core 22, and central aperture 24 until the head end 34 of the
tension link 28 is retained within the hollow core 22 by the central aperture 24.

With reference to Fig. 3, the embodiment of the second end 16 of attachment device
10 is shown in cross-section. Fig. 3 clarifies the operational relationship between the entry
channel 26, the hollow core 22 and the central aperture 24.

With reference to Fig. 4, an alternative embodiment of the attachment device 10 is
shown. This embodiment is similar to the embodiment of Figs. 2 and 3, but with an
additional element. In this embodiment, a tension link slot 36 is provided between the entry
channel 26 and the central aperture 24. The tension link slot 36 allows the shaft 30 of the
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tension link 28 to be inserted through the tension link slot 36. In this way, the tension link
28 may be inserted through the tension link slot 36 to pass through both central aperture 24
and the entry channel 26. The tension link 28 may then be drawn through the aperture 24
until the tension link head end 34 passes through the entry channel 26 and rests in the hollow
core 22. This embodiment may allow the surgeon to insert a tension link 28 into an
attachment device 10 secured to the human body in cases where the obstacles, including the
human body itself, or parts thereof, prevent the length of the tension link 28 from extending
completely beyond the entry channel 26 opposite the central aperture 24.

Fig. 5 shows an end view, from the second end 16, of the embodiment of the
attachment device 10 from Fig. 4. Fig. 5 clarifies the relationship between the tension link
slot 36 and the central aperture 24, the hollow core 22 and the entry channel 26. It should
be noted that the central aperture 24 is shown in Fig. 5 as located at top, dead center of the
enlarged portion 20 of the attachment device 10. However, the location of the central
aperture 24 may be at any angular relationship to the shank 12. This location of the central
aperture 24 applies to this, and every other, embodiment of the attachment device 10. The
hollow core 22 should be sized to receive the head end 34 of the tension link 28, in this and
other embodiments of the present invention. Similarly, the central aperture 24 should be
sized to accommodate the tension link shaft 30, and with enough clearance to pfovide the
desired aﬁgular displacement. For example, it may be desirable to provide from about 0 to
60 degrees of angular displacement of the tension link 28 from the longitudinal axis of the
attachment device 10. In some instances, a smaller range may be advantageous.

With reference to Fig. 6, an additional alternative embodiment of the enlarged area
20 of the attachment device 10 is shown. In this embodiment, the enlarged area 20 includes
a hollow core 22 and a central aperture 24, but does not include an entry channel 26. Instead,
at least one expansion slot 38 extends from the central aperture 24 along the exterior surface
of the enlarged area 20. The expansion slot 38 extends completely through the wall defined
by the hollow core 22 and the exterior surface of the enlarged area 20. The embodiment of
Fig. 6 includes two expansion slots 38 diametrically opposite from one another, however, the
number of expansion slots 38 and their location in radial relation to the central aperture 24
may be selected in the design of the attachment device 10 according to, among other things,

the application, or the size and material of construction of the attachment device 10. The
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expansion slot(s) 38 may allow insertion of the head end 34 of the tension link 28 into the
hollow core 22 through the central aperture 24 by allowing deformation of the enlarged area
20. As explained in more detail below, the connector 40, more specifically, the head
receptacle 42 of the connector 40, when properly installed over the enlarged area 20 prevents
further deformation of the enlarged area 20, and thus the central aperture 24 retains the head
34 of the tension link 28 within the hollow core 22.

With reference to Fig. 7, yet another alternative embodiment of the enlarged area 20
of the attachment device 10 is shown. In this embodiment, at least a portion of the enlarged
area 20 includes a substantially conical portion around the central aperture 24. The head
receptacle 42 of the connector 40 has mating geometry to the enlarged area 20. Thus, the
partially conical shape of the enlarged area 20 allows polyaxial positioning of the connector
40 while controlling movernent in one degree of freedom. The connector 40 may rotate
around the central axis of the conical section, however, the mating geometry of the head
receptacle 42 prevents angular displacemént relative to the central axis of the conical section.
Obviously, the central aperture 24 may require that the shape of the enlarged area 20 not be
truly conical. The central aperture 24 may necessitate the geometry of the enlarged area 20
to be more aptly described as a truncated cone shape.

Fig. 8 shows the embodiment of the attachment device 10 of Fig. 7 in an elevation
view. While Fig. 8 shows the enlarged area 20 to include a hollow core 22, a central aperture
24, and an entry channel 26, it is noted that conical-shaped enlarged area 20 shown in Figs.
7 and 8 may be used with any alternative embodiments of the attachment device 10 related
to the method of insertion of the tension link head 34 into the hollow core 22, including, for
example, the expansion slot(s) 38, or the tension link slot 36.

In alternative embodiments not shown in the drawings, the exterior surface of the
enlarged area 20 may include other configurations. For example, the exterior surface of the
enlarged area 20 may be formed as a polyhedron, such as a dodecahedron, or be provided
with facets. In this embodiment, the head receptacle 42 of the connector 40 will also have
a corresponding geometry. In this way, a polyaxial relationship is provided between the
attachment device 10 and the connector 40, yet limiting this polyaxial relationship to a finite

number of angular displacement.
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The enlarged area 20 is shown in the drawings as at least approximately spheric. It
is noted, however that the enlarged area 20 and/or the head receptacle 42 of the connector 40
may also be aspheric. The use of the aspheric construction of either the enlarged area 20 or
the head receptacle 42, or both, may accommodate the elasticity and deformation of the
material the structure. The amount of asphericity may be selected to control the area of
surface contact between the enlarged area 20 and the head receptacle 42 of the connector 40.
The amount of asphericity may also be selected to control or vary the degree of freedom
required by the linkage.

Further, in any embodiment or configuration of the enlarged area 20, the external
surface of the enlarged area 20 may be textured, i.e., provided with a specified surface
roughness. The texture, or surface roughness, of the enlarged area 20 may be selected to
properly control the friction between the enlarged area 20 and the head receptacle 42, and
thus controlling, amoﬁg other things, the tension force required to secure the devices together
or degrees of freedom in their combination. It should be noted that the internal wall of the
hollow core 22, the head end 34 of the tension link 28, and/or the head receptacle 42 of the | _
connector 40 may also be provided with a texture, or surface roughness.

With reference to Figs. 9a, 9b, and 9c, a tension link 28 is shown. The tension link
28 is generally a shaft 30 with a head end 34 and a thread end 32. As shown in Figs. 9a, 9b,
and 9c, one embodiment of the tension link 28 may include a link retainer 44. The link
retainer 44, in this embodiment, comprises a projection on the shaft 30 of the tension link 28.
The link retainer 44 may be used to prevent unwanted rotation, but not angular orientation,
of the tension link 28 within the hollow core 22 of the attachment device 10. An extended
tension link 28 is shown in Fig. 44, as will be discussed below.

Fig. 9a shows an embodiment of the tension link with a link retainer 44 in partial side
elevation. Fig. 9b shows the same embodiment in front elevation. Fig. 9c shows this
embodiment in plan view as seen from the thread end 32 of the tension link 28. The thread
end 32 of the tension link 28 is not shown in Figs. 9a, 9b, and 9c.

With reference to Figs. 10a and 10b, an alternative embodiment of the link retainer
44 of the tension link 28 is shown. The tension link 28 is shown in partial side elevation and
partial front elevation, in Fig. 10a and Fig. 10b, respectively. Again, this view is “partial”
because the thread end 32 of the tension link 28 is omitted from the drawing. The link
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retainer 44 in this embodiment is a projection that spans the intersection of the shaft 30 and
the head end 34 of the tension link 28 and extends partially along the surface of the head end
34. This embodiment may be used in conjunction with the embodiment of the attachment
device 10 including the tension link slot 36, as shown in Figs. 4 and 5 above. As in the
previous embodiment, the tension link may be prevented from unwanted rotation of the
tension link 28 within the hollow core 22. The link retainer 44 may be placed in contact with
the wall of the tension link slot 36 to prevent such rotation.

With reference to Fig. 11, an alternative embodiment of the tension link 28 is shown.
The tension link 28 again includes a shaft 30 with a head end 34 and a thread end 32, and,
in this embodiment, a head end process 46. The head end process 46 is a projection on the
head end 34 of the tension link 28. The head end process 46 may be used to prevent rotation
of'the tension link 28 within the hollow core 22 similar to the link retainer 44. However, this
embodiment would most commonly be used with an attachment device 10 having a entry
channel 26, and the head end process 46 could be placed in contact with a wall of the entry
channel 26 to prevent the rotation.

With reference to Fig. 12, an embodiment of the connector 40 is shown. The
connector has a receiving end 48 and a rod end 50. The receiving end 48 includes a head
receptacle 42 for receiving the enlarged area 20 of the attachment device 10. The rod end 50
includes a rod aperture 52 for receiving a implant component 54, such as a spinal rod implant
or other device. A tension link cavity 56 is provided from the head receptacle 42 to the rod
end 50. The tension link cavity 56 is sized to allow the insertion of the thread end 32 of a
tension link 28 through the connector 40. In the embodiment of the connector 40 shown in
Fig. 12, a link nut recess 58 is provided at the rod end 50 adjacent to the tension link cavity
56 for seating a link nut 60 used to secure the connector 40 to the tension link 28. As shown
in Fig. 12, the connector may include a gap 62 located mediaily between the receiving end
48 and the rod end 50, and in operative relationship with the rod aperture 52 such that when
the gap 62 is closed, the rod aperture 52 may secure the implant component 54. In this
embodiment, tightening of the link nut 60 on the tension link 28 closes the gap 62, and thus
secures the implant component 54, concurrently with securing the connector 40 to the
attachment device 10 in a desired position. The embodiment shown in Fig. 12 includes the

alternative feature of a link retainer recess 64. The link retainer recess 64 is a void located
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along the tension link cavity 56 and adjacent to the head receptacle 42. The link retainer
recess 64 accommodates the link retainer 44 of the embodiment shown in Fig. 9a, 9b and 9¢,
such that the link retainer 44 may contact the wall of the link retainer recess 64 and prevent
undesired rotation of the tension link 28. The link retainer recess 64 should be sized
accordingly.

Referring now to Fig. 13, an alternative embodiment of the connector 40 of the
present invention is shown. Like the embodiment of Fig. 13, the connector 40 of this
embodiment has a receiving end 48 with a head receptacle 42, a rod end 50 with a rod
aperture 52, and a tension link cavity 56. In this embodiment, however, the rod aperture 52
is offset from the body of the connector 40. The ability to offset the rod aperture 52 may
provide greater latitude to the surgeon when attempting to avoid obstacles such as bones or
other tissues.

Fig. 14 shows the embodiment of the connector 40 of Fig. 13 from the receiving end
48. The tension link cavity 56 in this embodiment does not include the alternative element
of the link retainer recess 64.

With reference to Fig. 15, an alternative embodiment of the connector 40 is shown.
In this embodiment, the implant component 54 is secured in the rod aperture 52 separately
from securing the connector 40 to the attachment device 10 by the tension link 28. The
tension link cavity 56 does not intersect the gap 62 in the wall of the rod aperture 52. Instead,
a portion of the wall of the rod aperture forms a tab 66 with a implant securement hole 67.
The tab 66 may be secured to the connector 40 by an implant securement screw 69 inserted
through the implant securement hole 67 and into the connector 40. This configuration may
provide further offset capacity for the connector from the attachment device 10.

Referring now to Fig. 16, a further embodiment of the connector 40 is provided
wherein the implant component 54 is secured in the rod aperture 52 separately from securing
the connector 40 to the attachment device 10. As in the embodiment of Fig. 15, a portion of
the wall of the rod aperture forms a tab 66 with a implant securement hole 67. The tab 66
may be secured to the connector 40 by an implant securement screw 69 inserted through the
implant securement hole 67 and into the connector 40. However, in this embodiment, the tab

66 is located toward the exterior of the connector 40.
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With reference to Fig. 17, a possible combination of the above described elements is
provided to show a surgical implantation system. The surgical implant system 70 includes
an attachment device 10, a tension link 28, a connector 40, and a link nut 60. The implant
component 54 is omitted from this drawing. The tension link head end 34 is inserted into the
hollow core 22 of the attachment device 10. The tension link 28 extends through the tension
link cavity 56 of the connector 40 such that the enlarged area 20 of the attachment device 10
is received into the head receptacle 42 of the connector 40. The connector 40 may then be
secured to the attachment device 10 in proper position by tightening the link nut 60 on the
tension link 28. In this embodiment, tightening the link nut 60 will also close the rod
aperture gap 62 and secure the implant component 54 within the rod aperture 52.

As an aside, the head receptacle wall 68 is shown extending to approximately the
“equator” or diameter of the enlarged area 20 of the attachment device 10. It should be noted
that the extent that the head receptacle wall 68 engages the enlarged area 20 may be varied.
For instance, a smaller wall 68 engagement may be desirable to increase the polyaxial
adjustment of the assembly. Alternatively, it may be desirable to provide greater wall 68
engagement with the enlarged area 20 to prevent unnecessary deformation of the enlarged
area 20, for example when the enlarged area 20 is provided with an expansion slot 38 ora
tension link slot 36. Further, if the head receptacle wall 68 is designed for engagement
beyond the “equator” of the enlarged area, the head receptacle wall 68 may match the contour
of the enlarged area 20. In other words, the size of the head receptacle 42, at the farthest
point on the receiving end 48 of the connector 40, may be smaller than the maximum size
of the enlarged area 20 at its “equator.” This may provide an additional advantage to the
surgeon. In this situation, a tactile or audible signal may be provided when the enlarged area
20 is properly received into the head receptacle 42.

With reference to Fig. 18, an alternative arrangement of the surgical implant system
70 is shown. In this embodiment, the connectors 40 secure a implant component 54, in this
case a rod, to the attachment devices 10, The orientation of the attachment devices 10
illustrate the polyaxial nature of the system 70. The attachment devices may be secured to
whatever structure is necessary at different angles and on different planes.

Referring now to Figs. 19a and 19b, an alternative embodiment of the surgical

implantation system 70 is provided. In this embodiment, a dynamic system is created
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wherein the implant component 54 is allowed to move freely along its longitudinal axis
within connector rod aperture 52. This is accomplished by manufacturing some clearance
tolerance within the rod aperture 52 when the link nut 60 is completely tightened on tension
link 28. Fig. 19a also shows an alternative embodiment of a retaining recess 72 adjacent to
the connector rod aperture 52. The retaining recess 72 corresponds with a retaining process
74 on the implant component 54 to limit the extent of dynamic nature within the implant.
The retaining recess 72 and the retaining process 74 are sized and work in relation to one
another such that the longitudinal movement of the implant component 54 is arrested when
the retaining process 74 nests in the retaining recess 72.

Although it is not shown in the drawings, it is also possible to use the retaining
process 74 without the retaining recess 72. It this aspect, the longitudinal movement of the
implant component 54 is arrested when the retaining process 74 contacts the exterior surface
of the connector 40 at the rod aperture 52. It is also possible to use either of the two above
embodiments on either side of the rod aperture 52, wherein the longitudinal movement of the
implant component 54 can be constrained in one or both directions.

Additional embodiments of the present invention are not shown in the drawings. For
example, it is expected that the attachment device 10 may be used in conjunction with a hook
in place of the tension link 28. In this embodiment, the hook would have a ball end and a
hook end. The ball end would be inserted into the central core 22 of the attachment device
10 and the hook end would be used to secure some bodily structure, such as a bone. The
hook rod would be capable of polyaxial movement.

The present invention also relates to a method of using the embodiments as set forth
above. In one embodiment, the method using a surgical implant system 70 would first
require the selective insertion of the attachment device 10 into a human bone. The tension
link head end 34 could then inserted into the hollow core 22 of the attachment device 10.
The step of insertion of the head end 34 would depend upon the embodiment of the
attachment device 10 selected. For example, if an attachment device 10 with an entry
channel 26, but no tension link slot 36, is provided, the tension link 28 is positioned in the
aperture 24 by way of the entry channel 26. The connector 40 is positioned on the tension
link 28 by inserting the tension link 28 through the connector tension link cavity 56.

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 293 of 2152



10

15

20

25

30

WO 03/026523 PCT/US02/31201

22

At this point, the surgeon can position the connector 40 such that the implant
component 54, when properly inserted in connector rod aperture 52, is held in the desired
position along the spinal column. The surgeon can then secure the position of the implaht
component 54 and the connector 40 in relation to the attachment device 10 by tightening the
link nut 60 on the tension link threaded end 32. This process is repeated, as necessary, along
the spinal column at various points along the implant component 54. In this way, the surgeon
has implemented the above described embodiments as a method for using the surgical
implant system, for example, in repairing a degenerative spinal condition.

It is understood that the present invention has application outside the surgical
implantation field. The polyaxial securing mechanism of the present invention is not limited
to medical implants. The present invention, for example, could be used to secure guy wires
or rods. In this application, the anchor screw could be inserted into the ground, e.g., set
directly in to the soil, mounted in a concrete footing, or similar mounting. The guy wire or
rod (i.e., the tension link) could then be inserted through the anchor screw and connected to
the structure to be secured. The guy rod may include a turnbuckle. The turn buckle can then
be adjusted to the desired tension in the guy rod. In this way, some room for error in the
location of the anchor bolt is built into the installation process. The guy rod may be installed
between the anchor screw and the structure without placing undue stress on the guy rod, or
requiring unnecessary bending of the guy rod, due to misalignment between the connection
point on the structure and the anchor bolt position. This is especially beneficial when a
turnbuckle is implemented in the guy rod. The polyaxial nature of the anchor screw would
allow the turnbuckle to be more easily adjusted since the stress within the gny rod is Jimited
to the axial direction of the rod, i.e., no bending stress on the turnbuckle.

This is just one example of the possible applications of the present invention outside
the field of medical implants. Other applications, by no means exhaustive, may include
connecting legs of a tripod to a base and mounting track lighting fixtures.

Referring now to Figs. 20 and 21, a further aspect of the present invention is to
provide a multi-piece connector 80. The advantage of a multi-piece connector 80 is its ability
to offer different configurations for attachment of a rod 54 to bone screws or attachment

devices 10 when geometry requirements of the implant area so dictate.
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Fig. 20 is a top view of one possible configuration of an assembled multi-piece
connector 80. Fig. 21 illustrates a side cross-sectional view of the same multi-piece
connector 80. The multi-piece connector 80 includes a first anchor section 82 and a second
hook section 84. The first anchor section 82 is positioned proximate the bone screw or
attachment device 10. The second hook section 84 is positioned proximate the implant
component or rod 54, such that it “hooks™ around rod 54 and secures it against a cam 86 that
is an integral part of first anchor section 82. After assembly of the multi-piece connector 80,
a tension link 28 is used to secure the various components of the system together by
tightening a tension link nut 60 at the distal end of the tension link 28. As may be
appreciated, the aforementioned and described multi-piece connector 80 is illustrated as
having two pieces, however, multi-piece connectors 80 with more than two pieces is possible
and appropriate for a potential application or patient’s needs.

Referring now to Fig. 22, in yet a further aspect of the invention, for attachment
devices 10 having an entry channel 26 and an tension link slot 36, a truncated area 90 is
incorporated into the entry channel 26 of the attachment device 10. In a corresponding
manner, the head end 34 of tension link 28 possesses a corresponding flat or truncated area
92 that may be aligned with the truncated area 90. The attachment device 10 and tension link
28 are thereby mated for implanting such that they are configured in a manner that requires ‘
specific manipulation to enter and release the tension link 28 from the attachment device 10.
These mating features allow the tension link 28 to be installed at the same time that the
attachment device 10 is secured to the vertebra, with minimal chance that the tension link 28
will become uncoupled from the attachment device 10 prior to tightening using a tension nut
because the tension link 28 has to be tipped to properly align the truncated areas 90 and 92
to release. However, this configuration allows the surgeon to remove the tension link 28
from the attachment device 10, if the surgeon so desires at some point during implantation.
In this case, the surgeon would manipulate the tension link 28 to a proper angles such that
it releases from the attachment device 10.

Referring now to Figs. 23 and 24, in a further embodiment of the invention, a tool 94
is provided to install the attachment device 10. The tool 94 possesses morphological or
structural features that correspond to the shape of the attachment device 10 in such a way that

the tool is used to provide both a downward force and a rotational force or torque to the
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attachment device 10, and thereby provide a means of implanting the attachment device 10
into the patient’s bone. Therefore, the tool 94 possesses a tool receptacle end 95 that mates
with the features of the enlarged area 20 of the attachment device 10. Specifically, the tool
94 preferably possesses a tool receptacle 96 that surrounds the outer and upper portion of
enlarged area 20 of attachment device 10. More preferably, the tool 94 possesses a structure
that mates with the hollow core 22 of the attachment device. More preferably yet, the tool
94 possesses a projection 97 that at least partially fits within the entry channel 26 of
attachment device 10, and thereby allows the surgeon or installer to provide torque to the
attachment device 10 by turning the tool, thereby providing force to screw the attachment
device 10 into bone. Alternately, as shown in Fig. 24, the tool possesses a projection that at
least partially fits into the tension link slot 36 of attachment device 10, and thereby allows
the surgeon or installer to provide torque to the attachment device 10 to screw the attachment
device 10 into bone. The tool 94 may also include a handle 99 or some other means that
allows the tool 94 to be rotated by the surgeon. In summary, the tool 94 possesses a tool
receptacle 96 that includes one or multiple projections 97 that at least partially fit into either
the hollow core 22, the tension link slot 36, the entry channel 26, the expansion slot(s) 38,
or any combination thereof, to allow the surgeon a means of providing torque to screw the
attachment device 10 into bone.

Still referring to Fig. 24, in a different aspect of the tool embodiment, the tool 94 is
used to install both the attachment device 10 and the tension link 28 at the same time. Inuse,
the tension link 28 is fitted into the attachment device 10. Subsequently, the attachment
device 10 and tension link 28 are simultaneously installed. Accordingly, the tool 94
preferably possesses a hollow interior shaft 98 that receivingly accepts the tension link shaft
30 of tension link 28. The tool receptacle 96 preferably fits over the upper and outer surface
area of the enlarged area 20 of attachment device 10, with tension 28 in place. The receptacle
96 optionally includes a nylon, teflon or other type of insert to temporarily restrain the screw
while the surgeon locates the location for insertion.

The tool 94 either possesses a projection 97 to at least partially fit into a structure of
the attachment device 10, such as a tension link slot 36, or alternately, the tool 94 interacts
with the enlarged area 20 of attachment device 10 utilizing a lathe-chuck-type of frictional
fitting (not shown). The lathe-chuck-type of frictional fitting grasps the enlarged head area
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20 of attachment device 10 and allows the surgeon means to provide torque to the attachment
device 10 to screw the attachment device 10 into bone. Alternately, the enlarged head area
20 of attachment device 10 possesses facets (not shown) that allow a mating tool receptacle
96 to be placed over or around the enlarged head area 20 to thereby permit torque to be
épplied to the attachment device 10. In yet an alternate embodiment, a nut-like multi-faceted
structure (not shown) that is an integral part of attachment device 10, and existing preferably
below the enlarged area 20 and preferably at the upper regions of shank 12 is used to provide
ameans of grasping attachment device 10 with a tool capable of providing a torque force to
attachment device 10 to screw attachment device 10 into bone.

Referring now to Figs. 25-30, in a further embodiment of the present invention, an
end connector 40' is incorporated directly into the rod 54 in the form of a receptacle 100.
When placed at the end of a rod 54, the principal advantage of the end connector 40' feature
is to shrink the profile of the attachment device 10, connector 40', and rod 54 configuration
as a system, and thereby reduce the length of rod 54 that is longitudinally exposed beyond
the attachment device 10 or screw location. In so doing, in spinal implant applications the
next vertebra beyond the end of the rod is not exposed to potentially impacting the rod
section that would have previously extended longitudinally beyond the connector location.
This can reduce patient pain and increase patient mobility. A further advantage is that the
smaller profile results in less tissue displacement in the vicinity of end connector 40",

Still referring to Figs. 25-30, end connector 40' is shown located at the end of a rod
54; however, it is to be understood that the end connector 40' could be located within any
portion of an implant. In a preferred embodiment, the end connector 40' includes areceptacle
100 that is in the form of a socket that preferably includes a socket exterior 102 and a socket
interior 104, The socket interior 104 essentially acts as a low-profile connector. The socket
interior 104 may be any shape that is configured to correspondingly accept an attachment
device 10. Thus, the receptacle 100 is sized to fit over and receivingly accept the enlarged
area 20 of the attachment device 10. Accordingly, socket interior 104 is preferably a recessed
area at the end of a rod 54 that fits over the enlarged area 20 of the attachment device 10. As
shown in Fig. 29, the socket interior 104 is preferably nearly semi-spherical, to match a
spherical-type shape of enlarged area 20 of attachment device 10. However, socket interior

104 may be a vast variety of shapes that match the enlarged area 20 of the attachment device
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10. Such shapes include rectangular cube, cubic, pyramid, ellipsoid, multi-faceted, conical,
cylindrical, tetrahedral, elongated, combinations of these shapes, truncated portions of these
shapes, or any other shape that may receivingly accept the enlarged area 20 of an attachment
device 10. Within the center of the receptacle 100 is a tension link cavity 56 that is sized to
accept the shaft 30 of the tension link 28. Referring to Figs, 26-28, tension link cavity 56 can
be seen as an opening through the top of receptacle 100,

Figs. 29 and 30 show different views of attachment device 10, tension link 28, tension
link nut 60, and receptacle 100. Installation of a rod 54 possessing the receptacle 100 would
include installation of the attachment device 10, preferably by interconnecting the securement
mechanism 18 of attachment device 10 to a target location on one of the patient’s spinal
vertebra or other bone segment. Subsequently, the tension link 28 is installed by feeding the
shaft 30 of tension link 28 through the entry channel 26 of the attachment device 10, such
that the shaft 30 of the tension link 28 is pulled through the central aperture 24 of the
attachment device 10, thereby positioning the head end 34 of the tension link 28 within the
hollow core 22 of the attachment device 10. Alternately, tension link 28 may be fitted into
attachment device 10 prior to installation of the attachment device 10, or an attachment
device having an expansion slot 38 may be used, whereby an entry channel 26 is not used to
place the tension link head 34 into the hollow core 22 of the attachment device. In yet
another altemative, the tension link 28 may be permanently mounted into attachment device
10 during manufacture, such that both the attachment device 10 and the tension link 28 form
one piece of hardware, with the head end 34 of tension link 28 permanently mounted, but still
rotatable, within the hollow core 22 of attachment device 10.

Following installation of the attachment device 10 with the tension link 28 in place,
receptacle 100 of rod 54 is then placed over the attachment device 10 by feeding the tension
link 28 through the tension link cavity 56 within the receptacle 100. The rod 54 is then
secured to the attachment device 10 by advancing a tension link nut 60 on to the tension link
28.

The outside diameter of the receptacle 100 may vary depending upon the application;
however, a diameter of about 10mm is typical for receptacles 100 used in spine related
surgery. The receptacle wall 105, defined as the area between the socket exterior 102 and
socket interior 104, will preferably have a thickness necessary to provide sufficient structural
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confinement of attachment device 10 after tension link 28 is installed and link nut 60 is
tightened on to shaft 30 of tension link 28. The thickness of the receptacle wall 105 will,
therefore, depend upon the types of material used to make the various components, such as
the receptacle 100, attachment device 10 and tension link 28.

In a separate embodiment, a receptacle 100 is positioned at each end (not shown) of
arod 54. In this manner, the rod 54 is used to span the distance between at least two
attachment devices 10. Therefore, a series of various lengths of rods may be produced that
permit the surgeon or installer to choose the correct length for any given installation.
Alternately, a custom made rod may be produced to match the needs of the given installation
requirements. Preferably, a rod 54 that is used to span a single vertebral joint is between 10
to 60 mm in length. However, lengths are determined on a case-by-case basis depending
upon the patient’s needs or the alternate application. For example, should the invention
described herein be used in veterinary medicine, obviously the dimensions of the components
will vary depending upon the size and type of animal undergoing treatment.

In a separate embodiment of the invention, one or more receptacles are located
within the interior length of a rod. When receptacles are used at an interior rod location (not
shown), the advantage to the patient is less tissue displacement. Here, individual receptacle
locations may be produced within a length of rod, thereby reducing the need for use of a
separate connector at each location along the length of the rod.

In still a separate embodiment, a continuous channel socket (not shown) is produced
along the length of the underside of a rod. In this embodiment, individual tension link
cavities may be drilled at the desired location just prior to implanting the rod. Alternately,
the rod of this embodiment may be manufactured with a continuous tension link cavity (not
shown) that possesses means for maintaining the position of a tension link and thereby
prevents movement of the tension link along the longitudinal length of the rod. These means
preferably include a series of shapes that maintain the position of the shaft of the tension link
after the shaft it is fed through an individual tension link cavity of the continuous tension link
cavity. The exterior surface of the enlarged area of attachment device may include detents
or depressions that receivingly accept spring loaded balls or surficial features such as ridge
texturing that is interconnected to the underside of continuous channel socket. Alternately,

the surface features are preferably located on the exterior surface of the enlarged area of the
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attachment device, thereby interlocking with indentations located on the underside of
continuous channel socket. Surficial features may include texturing, ridges, bumps,
projections, protrusions, indentations, adhesives, and coverings or coatings of alternate
materials.

A further inventive aspect comprises a clamp device. Amongits manypotential uses,
the clamp feature is used to attach a new section of rod to an existing section of rod, to
extend a section of rod, to provide length adjustability to a rod, to provide a means of
attaching a separate structure to the end of a new or existing rod, to provide a means of
attaching a separate structure to the end of a new or existing rod while adjusting the length
of the rod, or to reinforce an existing section of rod. In general, the purpose of clamp is to
allow the length of the rod to be adjusted at the surgical site without having to cut the rod,
or custom order a length of rod, or use a standardized rod length that may not fit the patient.

Referring now to Fig, 31, a perspective view of one embodiment of the stabilizing
assembly of the present invention is shown. The assembly includes a section of rod, or rod
member, that is grasped by adjustable clamp 200. The clamp 200 is preferably comprised
of two pieces that work to clamp the rod member, thereby forming a rod assembly that may
be adjusted at the surgical site to accommodate different length requirements.

Referring now to Figs. 31-34 the first piece in the assembly is the interior rod section
or first rod member 202; the second piece is the lower clamp portion 204; and the third piece
is the upper clamp portion 206. As shown in Fig, 33, lower clamp portion 204 includes a
clamp region 208. Similarly, as shown in Fig. 32, upper clamp portion 206 includes a clamp
region 210. The clamp regions 208 and 210 serve as an interlocking zone or compression
zone. The lower clamp portion 204 and the upper clamp portion 206 interlock as shown in
Fig. 34. During the interlocking of lower clamp portion 204 with upper clamp portion 206,
the two pieces are brought together as shown in Fig. 34. The bringing together of the lower
clamp portion 204 and the upper clamp portion 206 forces the two clamp regions 208 and
210 together. As shown in Fig. 31, upon complete assembly, such as after a surgical
procedure, clamp regions 208 and 210 preferably substantially encircle or telescope around
a portion of interior rod member 202. Accordingly, upon complete assembly, a portion of
interior rod member 202 is preferably situated to the interior of lower clamp portion 204 and

upper clamp portion 206 and is held in an interlocked configuration by the compressive
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forces acting in the clamp regions 208 and 210 of the lower and upper clamp portions 204
and 206.

Interior rod member 202 and clamp regions 208 and 210 may possess surface features
that interlock and aid in securing the interior rod member 202 to the clamp regions 208 and
210. For example, clamp regions 208 and 210 may include detents or depressions that
receivingly accept spring loaded balls or surficial features such as ridge texturing that is
interconnected to the exterior surface of interior rod member 202. Surficial features may
include texturing, ridges, bumps, projections, protrusions, indentations, adhesives, and
coverings or coatings of alternate materials. For example, Fig. 35 illustrates a series of four
ridges 209 that are used to concentrate pressure from the lower clamp portion 204 and upper
clamp portion 206 to the interior rod member 202. Furthermore, although not required,
openings through the lower clamp portion 204 and the upper clamp portion 206 may be used
toreceive securing devices such as pins, screws, bolts, hooks or anchors that interconnect the
interior rod member 202 with the lower clamp portion 204 and/or the upper clamp portion
206. For example, although not required, at least one set screw may be used to interlock the
interior rod member to one of the lower or upper clamp portions 204, 206. Fig. 31 illustrates
the use of an optional set screw 211 to further interlock the interior rod member 202 with the
upper clamp portion 206. The screw(s) can be oriented in a variety of directions to achieve
this goal. Metal or resilient bands (not shown) may also be used to wrap and secure the
interior rod member 202 with the lower clamp portion 204 and/or the upper clamp portion
206.

As shown in Figs. 32-34, the lower clamp portion 204 includes a securing end 212,
and upper clamp portion 206 includes a securing end 214. Securing ends 212 and 214 are
used to secure the lower élamp portion 204 and the upper clamp portion 206 to the
attachment device 10, such as by using a tension link 28. Accordingly, securing ends 212
and 214 are preferably sized to receive the enlarged area 20 of the attachment device 10.
More particularly, the securing ends 212 and 214 preferably include receptacles 100 that
receive the enlarged area 20 of the attachment devices 10. Preferably, the securing ends 212
and 214 include a socket-like shaped portion that fits over the enlarged area 20 of the
attachment device 10. More preferably, securing end 212 fittingly cooperates with securing

end 214. Although not required, securing end 212 and securing end 214, may also include
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surficial features (not shown) such as texturing, ridges, bumps, projections, protrusions, or
indentations that cooperate with one another to prevent rotation or movement of the securing
ends relative to one another once assembled.

Preferably, a tension link cavity 56 passes through securing ends 212 and 214, and
provides for insertion of the shaft 30 portion of tension link 28 through securing ends 212
and 214. Link nut 60 may be used to secure the lower clamp portion 204 and the upper
clamp portion 206 to the tension link 28, and therefore to the attachment device 10.
Furthermore, by tightening the link nut 60 that is threaded onto the tension link 28, the lower
clamp portion 204 and the upper clamp portion 206 are brought together in tight cooperation.
This action tightens clamp region 208 and clamp region 210 around interior rod member 202,
thereby securing interior rod member 202 from movement longitudinally relative to lower
clamp portion 204 and upper clamp portion 206. Accordingly, clamp 200 shares similarities
to a pliers-type tool by utilizing a compression force at the securing ends 212 and 214 of the
lower clamp portion 204 and the upper clamp portion 206 to create a compression force
around the interior rod member 202 at the clamp regions 208 and 210. The interlocking
feature of the clamp 200 shares similarities to a pair of pliers because the compression force
exerted at one end, the securing ends 212 and 214, is translated to compression forces at the
interlocking zone, or compression zone, or clamp regions 208, 210, In addition, the
installation of the clamp 200 shares similarities to forceps used in obstetrics during the
delivery of a baby, whereby the device is assembled in pieces to provide a means of grasping
the intended object. In the case of the present invention, however, means are employed to
secure the grasping function or clamp regions 208 and 210 of the clamp 200 by tightening ‘
the securing ends 212 and 214 of the lower clamp portion 204 and upper clamp portion 206.

Lower clamp portion 204 and the upper clamp portion 206 are preferably of a shape
that is approximately a half-cylinder. More preferably, as shown in Figs. 32-34, the half-
cylinder shapes include bends in the clamp regions 208 and 210. In this aspect, the lower
clamp portion 204 bends within clamp region 208 to encompass the upper region of interior
rod member 202 after the assembly is complete. Similarly, the upper clamp portion 206
bends within clamp region 210 to encompass the lower region of interior rod member 202
after the assembly is complete. More specifically, in a preferred embodiment, the lower

clamp portion 204 includes a first bend 218 at the lower side of interior rod member 202, and
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a second bend 220 at the upper side of interior rod member 202. In a similar but mirrored
fashion, upper clamp portion 206 includes a first bend 222 at the upper side of interior rod
member 202, and a second bend 224 at the lower side of interior rod member 202.

Between the first bend 218 and the second bend 220 of the lower clamp portion 204,
the lower clamp portion 204 includes an opening 219 wherein interior rod member 202 is
slidably received when the interior rod member 202, lower clamp portion 204, and upper
clamp portion 206 are assembled. Similarly, between the firstbend 222 and the second bend
224 of the upper clamp portion 206, the upper clamp portion 206 includes an opening 223
wherein interior rod member 202 is slidably received when the interior rod member 202,
lower clamp portion 204, and upper clamp portion 206 are assembled.

Among a number of favorable characteristics, the clamp 200 essentially allows the
length of the structural member (typically a rod) spanning two bone screws or attachment
devices 10 to be adjusted at the surgical site without having to cut the rod because the length
of the rod is adjustable by moving the interior rod member 202 within the lower clamp
portion 204 and the upper clamp portion 206 prior to fixing securing ends 212 and 214 by
securing an interconnecting mechanism, such as by tightening a link nut 60. This eliminates
the need for having to custom order a length of rod, or otherwise use a standardized rod
length that may not fit the patient, and thereby cause decreased performance and potentially
increased pain to the patient. Furthermore, utilizing the components of the present invention,
the entire assembly can be tightened by securing a link nut 60 at each attachment device 10
after the interior rod member 202 is placed within the lower clamp portion 204 and the upper
clamp portion 206. This greatly simplifies the surgeon’s efforts and serves to reduce
operation time and associated patient risk.

In addition to the above noted characteristics inherent to using a rod implant with the
clamp 200 feature, the clamp 200 is also especially applicable to adding an additional length
of rod 54, or providing length adjustability to a rod being implanted concurrently with the
implantation of the clamp 200 device, or can be used to add additional length to an already
existing portion of rod that had previously been implanted into the patient during a prior
surgical procedure. A method for subsequently retro-fitting a portion of rod possessing the

clamp 200 to an existing portion of rod is now presented.
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Where an existing rod implant exists, the batient’s surgical site would be partially
exposed at the end of the existing rod requiring extension. If a sufficient length of rod or rod
run-out length exists beyond an existing rod connector that attaches the existing rod to the
bone, then the clamp 200 may be interconnected directly to the rod run-out length with
additional length of new rod implanted as the patient’s conditions may warrant. Alternately,
if sufficient rod run-out length does not exist, as shown in Fig. 36, then the first existing
connector can be removed, thereby exposing a sufficient length of rod for the clamp 200 to
clamp the existing rod. More than one connector may have to be removed in certain cases.

A further option comprises clamping the clamp 200 over a sufficient length of rod
that may be accessible between existing connectors. Here, the clamp 200 would preferably
include at least one additional bend as shown in Fig. 37. Alternately, two additional bends
may be used in order to align the clamp portions of the clamp 200 between the existing
connectors. This option then eliminates the necessity for removing at least the first existing
connector. The advantage of the above listed methods for attaching the clamp 200 invention
to an existing rod is that the existing rod does not have to be completely exposed and
removed, with a new longer rod implanted. Therefore, a smaller incision is necessary and
consequently, multiple benefits are realized including decreased medical costs and less pain
to the patient. Another advantage is that a second parallel rod does not need to be installed
adjacent the first existing rod. Accordingly, structural support can be achieved in the form
of an extension using clamp 200 and adapting the lower clamp portion 204 and the upper
clamp portion 206 to accept the existing rod.

Referring now to Figs. 38-40a-b, in a separate embodiment, an assembly is provided
that utilizes the various components listed above. Thus, one application of this embodiment
then is the installation of two separate attachment devices10 that are then fitted with the other
devices. In use, attachment devices 10 are installed first. In one preferred method of use, the
attachment devices 10 are pedicle screws that are installed into two vertebra, a first vertebra
V, and a second vertebra V,. More preferably, as shown in Fig. 38, right and left assemblies
are installed on either side of the spinous process. Installation of the attachment devices 10
is followed by the installation of tension links 28 through or into the two attachment devices
10. Alternately, the tension links 28 may be placed into the attachment devices 10 prior to

installing the attachment devices 10 into their intended positions. Subsequent to installing
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the attachment devices 10 with the tension links 28 in place, an interior rod member 202
having areceptacle 100 and arod member 54 is implanted over one of the attachment devices
10 and secured with a first link nut 60. Installation of interior rod member 202 is preferably
performed in conjunction with installing a lower clamp portion 204 and an upper clamp
portion 206 over the remaining attachment device 10 while clamping the clamp regions 208
and 210 of the lower clamp portion 204 and an upper clamp portion 206, respectively, around
the interior rod member 202. Subsequently, securing ends 212 and 214 are securedly
attached to the second attachment device 10 by placing a second link nut 60 onto the exposed
portion of the tension link 28 of the second attachment device 10. Of course, the clamp
regions 208 and 210 may be adjusted during tightening securing ends 212 and 214 using
second link nut 60 to ensure an appropriately configured arrangement of interior rod member
202, clamp 200, attachment devices 10, and tension links 28. The resulting assembly spans
disk D. Accordingly, the interior rod member 202 serves as a first rod member, and the
lower clamp portion 204 and an upper clamp portion 206 serve as a second rod member that
combine to structurally bridge disk D when interconnected to attachment devices 10 by
interconnecting mechanisms, such as tension links 28.

Referring now to Fig. 41, a separate emboﬁiment of the clamp 200' is provided
wherein the clamp 200' includes a lower clamp portion 204' and an upper clamp portion 206",
This embodiment provides a different configuration for the clamp. However, similar to the
clamp 200 described above, the compressive forces are applied by the clamp regions 208' and
210' by tightening the securing ends 212' and 214' using an interconnection mechanism,
which preferably is a link nut 60 applied to a tension link 28, As shown in Fig. 41, ridges
209 may be used within the interior of lower clamp portion 204' and an upper clamp portion
206'. As shown in Fig. 41, three ridges 209 are used, thereby wedging interior rod member
202 between the lower clamp portion 204' and an upper clamp portion 206' when link nut 60
is tightened. Thus, it is to be understood that the present invention encompasses various
embodiments whereby an interlocking force can be applied to a clamp region of a structure
that is at a spaced distance S away from the securing ends.

Referring now to Fig. 42a-c, a further illustrative example of an alternate embodiment
of the clamp is shown. Clamp 200" includes a lower clamp portion 204" and an upper clamp

portion 206". Lower clamp portion 204" includes a hollow interior 242 for receiving interior
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rod member 202. The hollow interior 242 also includes an upper space 244 for receiving
upper clamp portion 206". Upper clamp portion 206" is a member that includes a heal
projection 246 and a toe projection 248. Upon tightening the securing end 214" of upper
clamp portion 206", the heal projection 246 presses down on interior rod member 202 while
the toe projection 248 presses up on an upper interior surface 250 of lower clamp portion
204", Upper clamp portion 206" may be biased to increase the forces applied to its heal
projection 246 and toe projection 248 when it is tightened into place. The resulting forces
compress and interlock the interior rod member 202 against the lower interior surface 252
of lower clamp portion 204", thereby securedly holding interior rod member 202 within the
lower clamp portion 204" and upper clamp portion 206". As shown in Fig. 42a, two ridges
209 are preferably provided along the lower interior surface 252 of lower clamp member
204". The two ridges 209 are spaced apart such that heal projection 246 of upper clamp
portion 204" is positioned intermediate the two ridges, thereby providing a triangulated force
pattern on interior rod member 202.

Referring now to Fig. 43, a separate embodiment comprising a telescoping rod 230
is shown. The telescoping rod 230 preferably has a receptacle 100 placed at each end of the
telescoping rod 230. An inner first rod portidn 232 slidably receives a second outer rod
portion 234, thereby allowing adjustment of the length of the rod prior to securing the
receptacles over previously installed attachment devices 10 with corresponding tension links
28. The telescoping rod may be configured such that one portion fits within another portion,
as shown, or one portion of the rod may be positioned above or below the other portion. The
telescoping portions may interlock without the use of additional components by, for example:
means of a friction fit between the telescoping portions; locking collars; pins; etc. One
aspect of a preferred embodiment bares similarities to a Chinese finger trap toy, whereby
movement is allowed in one direction, but resisted in the other direction. Alternately, the
sections of the telescoping rod may thread into one another, thereby providing both a length
adjustment feature and a locking feature. Alternately yet, the telescoping portion of the rod
may optionally be secured using securing means such as a bolt, set screws 211 (as shown in
Fig. 43), band, or other similar device, or multiple such devices. In yet another alternative,
a shim of various possible shapes including tapered regions may be pushed into or otherwise

placed along a portion of the length of the telescoping rod segments in order to lock the
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segments together. In yet another alternative, the rod may be adjusted to its final intended
length and secured using adhesives or an epoxy such as methyl metacrylate. The adhesives
or epoxy may be applied to the surface of portions of the telescoping rod, or alternately, it
may be injected in one or more injection ports. The telescoping rod may also feature a
resilient member 236, such as a spring, within the rod to provide an expansive force between
the two portions of rod.

Referring now to Fig. 44a, in a separate embodiment of the invention, the tension link
28 includes additional features that render it particularly suited to implanting during a
surgical operation. It is known that a substantial number of implants involve the spanning
or bridging of one vertebral disc. Therefore, one aspect of the present invention is to
consecutively install the first and second attachment devices 10 with tension links 28
possessing extended shafts 30'. Specifically, the tension link 28 preferably is available in
variable lengths. More preferably, the tension link 28 is long enough to provide easy
manipulation while being implanted. More preferably yet, the tension link 28 has an
extended shaft 30' that is substantially longer than is necessary, but is capable of being
trimmed during the surgical implanting procedure. Here, the tension link 28 with an
extended shaft 30' may preferably be 10 to 150 millimeters longer than necessary, and more
preferably, 20 to 120 millimeters longer than necessary, and more preferably yet 40 to 80
millimeters longer than is necessary.

The extended shaft 30' is preferably used as a guide by the surgeon to provide a means
of placing the interior rod member 202 having receptacle 100 and rod 54, clamp 200
including lower and upper clamp portions 204 and 206 having securing ends 212 and 214,
and link nuts 60. Accordingly, each extended shaft serves to guide the stabilizing structures
to be implanted. In use, the surgeon first installs the attachment device 10 either with or
without the tension link 28 already in place. If the tension link 28 is not installed
concurrently with the attachment device 10, the surgeon installs the tension link 28 after the
attachment device 10 has been installed. After installation of the attachment device 10 and
tension link 28, the extended shaft 30' is used to guide the interior rod member 202
possessing a receptacle 100 down to the enlarged area 20 of attachment device 10. Asa
further example, the other tension link 28 with an extended shaft 30' would serve to guide
both clamp portions of clamp 200. That is, lower clamp portion 204 and upper clamp portion
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206 with securing ends 212 and 214 are guided down to and placed over the end of the
second attachment device 10. Thus, these components may be slid down to the enlarged
areas 20 of attachment devices 10 in one effort. Subsequently, tension link nuts 60 are slid
down the extended shafts 30' of tension links 28, and may be fully or at least partially
threaded onto the threaded portions of shaft 30 of the tension links 28. Subsequent to using
the extended shaft 30' as a guide to the head of the attachment device 10, the extended shaft
30' is trimmed using a shearing tool familiar to those in the art, or the extended shaft 30 is
broke along a pre-existing score 238, as shown in Fig. 44b. Thus, the extended shafts 30' of
the tension links 28 are preferably trimmed by a surgical staff member, leaving a sufficient
threaded portion in place to hold link nut 60. The extended shaft 30' is then discarded,
leaving the trimmed tension link shaft 30 in place with the link nut 60 attached thereto. This
embodiment offers the advantage being a minimally invasive surgical procedure by providing
means of performing spinal stabilization surgery, by supplying surgical implant devices and
methods that significantly limit the length of the surgical incision and the length of time
necessary to perform the surgery. Thus, benefits are realized in the form of smaller incisions,
less tissue displacement, less patient pain and recovery time, shorter surgical time, less cost,
and less fatigue of surgical staff.

A further aspect of the above noted embodiment is the use of a flexible extension or
leader (not shown) on to the end of the shaft 30 of tension link 28. In this aspect of the
invention, the substantially rigid portion of shaft 30 of tension link 28 is fitted with a
relatively flexible leader extending along the axis of the longitudinal axis of shaft 30 of
tension link 28. The flexible leader is preferably attached to the tension link 28 sometime
prior to surgery, and more preferably sometime during manufacture of the tension link 28.
The flexible leader then serves to provide means of gniding any additional components down
to the attachment device 10 as may be desired. The flexible leader is preferably made of a
material capable of being manipulated without breaking during surgery. More preferably,
the flexible leader is made of a metallic wire material or a plastic material. More preferably
yet, the flexible leader is easily separated from the end of shaft 30 of tension link 28 after any
desired stabilizing components are installed. Accordingly, an extended tension link 28 may
take the form of simply an extended shaft 30, or it may take the form of a regular sized
tension link 28 shaft 30 with a flexible leader attached thereto.
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Other than the flexible leaders discussed above, the interior rod member 202, lower
clamp portion 204, upper clamp portion 206, rod 54, connectors 40, receptacles 100,
attachment devices 10, tension links 28, and link nuts 60 and other structural features
described herein are made from a material that possesses the appropriate strength
characteristics necessary to withstand loading from the human body when used in medical
applications. Tensile strength qualities of the materials used is a key consideration.
Preferably, materials may include ceramics, plastics, metals, or carbon fiber composites.
More preferably, the materials are made from titanium or stainless steel.

Devices disclosed herein can also be made of thermal memory materials or materials
that possess different elastic properties at varying temperatures. In this aspect of the
invention, the subject component(s) may be heated or cooled to a desired temperature,
implanted, then subsequently allowed to cool or warm to the temperature of the ambient
conditions that will exist during the usage period for the subject device, namely, normal body
temperature.

The dimensions of the rod features may vary considerably depending upon the
patient’s needs. For example, a rod the entire length of the spine, such as 2 feet in length,
may be used. Alternately, a rod only 10mm long may be all that is necessary to span and
bridge the target segment of the spine. Therefore, the preferable length of rod is simply an
adequate length to bridge the necessary vertebral disc or discs.

The curvature of the rod may also be variable depending upon the desired final
curvature sought for the patient. The curvature may be established during manufacture of a
given rod, and/or a given rod segment may have its curvature adjusted at the of time surgery
prior to implantation.

While various embodiments of the present invention have been described in detail,
it is apparent that modifications and adaptations of those embodiments will occur to those
skilled in the art. However, it is to be expressly understood that such modifications and
adaptations are within the spirit and scope of the present invention, as set forth in the

following claims.
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What is claimed is:

1. A surgical implant assembly, comprising:

an attachment device having first and second ends, said second end having a hollow
core bordered by curved walls;

a tension link having a proximal end and a distal end, said proximal end having a
tension link head and said distal end being threaded, said tension link head rotatably mounted
within said hollow core and maintained therein by contact with said curved walls; and

arod having at least one preformed socket adapted for at least partially receiving said
second end, said socket including at least one tension link cavity, wherein said rod is secured
to said attachment device by a tension link nut that is threaded onto said distal end of said
tension link.

2. The surgical implant assembly of claim 1, wherein said second end further
comprises an entry channel adapted to allow said tension link head to be positioned within
said hollow core.

3. The surgical implant assembly of claim 1, wherein said second end further
comprises at least one expansion slot operatively associated with said hollow core.

4. The surgical implant assembly of claim 1, wherein said first end of said
attachment device includes threads.

5. The surgical implant assembly of claim 1, wherein said socket is at least
partially spherical in shape.

6. The surgical implant assembly of claim 1, wherein said socket is located at
the end of said rod.

7. A method of installing a surgical implant assembly, comprising the steps of:

(a) securing an attachment device to human bone, the attachment device having
a shank with first and second ends, the second end having a hollow core and a central
aperture;

) inserting a tension link head of a tension link into the hollow core of the
attachment device, the tension link having a tension link shaft that extends through the
central aperture of the attachment device;

() seating a rod having a connecting receptacle onto the second end of the
attachment device by passing the tension link shaft through a tension link cavity within the

connecting receptacle; and
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(d)  securingtherodto the attachment device by threading and tightening a tension
link nut onto the tension link shaft.

8. The method of claim 7, further comprising the step of adjusting an angular
relationship between the attachment device and the connecting receptacle.

9. The method of claim 8, wherein said adjusting step occurs between steps (¢)
and (d).

10.  The method of claim 7, wherein the second end of the attachment device
further comprises an entry channel operatively associated with the hollow core;

said inserting step further comprises inserting the tension link shaft through the entry
channel and the hollow core, and pulling the tension link shaft through the central aperture
until the tension link head is positioned in the hollow core.

11. The method of claim 7, wherein the second end of the attachment device

further comprises an entry channel having an entrance operatively associated with the hollow

. core, and a tension link slot through the second end to the hollow core between the entry

channel and the central aperture;

said inserting step comprising placing the tension link head at the entrance of the
entry channel, inserting the tension link shaft into the tension link slot such that the tension
link shaft is located within the central aperture, and pulling the tension link head into the
hollow core.

12.  In subcombination, a low-profile medical device connector used to connect
a piece of hardware to organic tissue, the device used in combination with a tension link
having a tension link head and a tension link shaft that threadably receives a tension link nut,
and in combination with an attachment device having a hollow core for receiving the tension
link head and a central aperture for passing the tension link shaft therethrough, said connector
device comprising:

a rod portion having a receptacle, said receptacle including a socket adapted to
receive the hollow core of the attachment device, said receptacle having a tension link cavity
for passing the tension link shaft therethrough;

wherein said rod portion is secured to the attachment device by tightening the tension
link nut on the tension link shaft after passing the tension link shaft through said tension link

cavity upon placement of said receptacle over the attachment device.
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13. A tool for inserting a pedicle screw into a pedicle of a vertebra, the pedicle
screw having a first end that is threaded and a second end that is an enlarged area having a
hollow core, the hollow core including at least one of either an expansion slot, a tension link
slot, or an entry channel, the tool comprising:

areceptacle adapted for mating with the enlarged area of the pedicle screw; and

a projection located within said receptacle, the projection adapted for mating with at
least one of either the expansion slot, the tension link slot, or the entry channel of the pedicle
screw;

wherein the tool is rotated to provide torque to the second end of the pedicle screw
and drive the first end of the pedicle screw into the pedicle of the vertebra.

14.  The tool as claimed in claim 13, further comprising a hollow shaft for
receiving a tension link shaft of a tension link pre-positioned in the hollow core of the pedicle
SCrew.

15.  The tool as claimed in claim 13, further comprising an handle for grasping
said tool.

16.  The tool as claimed in claim 13, further comprising means for temporarily
restraining the pedicle screw, said means located within said receptacle.

17.  The tool as claimed in claim 16, wherein said means comprises a material
selected from the group consisting of a nylon insert and a telflon insert.

18.  The tool as claimed in claim 13, further comprising means for rotating said
receptacle.

19.  An attachment device adapted for use with a tension link, the tension link
including a tension link head having a truncated area, the device comprising:

a shank having first and second ends,

said first end having a securing mechanism, and

said second end comprising a hollow core, an entry channel having a truncated
surface, and a central aperture operatively associated with said hollow core and said entry
channel, wherein said entry channel is sized for receiving the tension link, and said cental
aperture is sized for retaining the anchoring shaft head within said hollow core, and wherein
the truncated area of the tension link head must be substantially aligned with said truncated

surface of said entry channel to insert or remove the tension link head from said hollow core.
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20.  Aconnectorasin claim 19, wherein said second end further comprises at least
one expansion slot operatively associated with said central aperture.

21. A connector device as in claim 19, wherein said securing mechanism is
selected from the group consisting of screw threads, hooks, plates, and flanges.

22. A connector device aé in claim 19, wherein said hollow core has an interior
surface, said interior surface having a texture.

23. A connector device as in claim 19, wherein at least a portion of the second end
of said connector device has a shape selected from the group consisting of: spherical, semi-
spherical, aspherical, polyhedral, conical, and a truncated cone shape.

24. A surgical implant assembly attachable to an existing rod member,
comprising:

an attachment device having first and second ends, said second end comprising a
hollow core including a central aperture, and at least either one expansion slot or an entry
channel;

a tension link having a proximal end and a distal end, said proximal end having a
tension link head and said distal end being threaded, said tension link head insertable into
said hollow core through said entry channel or through said central aperture by expanding
said expansion slot, said tension link head retained within said central aperture;

a clamp connection attachably securable to the existing rod member, said clamp
connection permitting adjustable positioning of a portion of the existing rod member within
said clamp connection during implantation of said assembly, said clamp connection having
at least one tension link cavity;,

wherein a link nut is threaded onto said distal end of said tension link to secure said
clamp connection to the existing rod member and said attachment device.

25.  The surgical implant assembly of Claim 24, wherein said clamp connection
comprises a lower clamp portion and an upper clamp portion.

26.  Thesurgical implant assembly of Claim 25, wherein said lower clamp portion
and said upper clamp portion each include a securing end.

27.  Thesurgical implantassembly of Claim 26, wherein said securing end include
a receptacle. :

28.  Thesurgical implantassembly of Claim 25, wherein said lower clamp portion

and said upper clamp portion include a clamp region.
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29.  The surgical implant assembly of Claim 28, wherein at least one said clamp
region comprises at least one ridge.

30.  Abonestabilization device for securing a first bone segment to a second bone,
the first bone segment having been fitted with a first attachment device and the second bone
segment having been fitted with a second attachment device, the stabilization device
comprising:

a first rod member;

a first interconnection mechanism for attaching said first rod member to the first
attachment device;

a second rod member including a compression zone that operatively engages at least
a portion of said first rod member; and

a second interconnection mechanism for attaching said second rod member to the
second attachment device;

wherein said compression zone of said second rod member is placed into compression
against said at least a portion of said first rod member by tightening said second
interconnection mechanism against said second rod member.

31.  The stabilization device as claimed in claim 30, wherein the second rod
member comprises at least two portions.

32.  The stabilization device as claimed in claim 31, wherein said at least two
portions include substantially half-cylinder sections.

33.  The stabilization device as claimed in claim 32, wherein at least a portion of
said half-cylinder sections at least partially surround a portion of said first rod member.

34,  The stabilization device as claimed in claim 31, wherein said at least two
portions each include an opening for receiving said first rod member.

35.  The stabilization device as claimed in claim 30, wherein said first
interconnection mechanism includes a tension link.

36.  The stabilization device as claimed in claim 35, wherein said first
interconnection mechanism includes a tension link nut.

37.  The stabilization device as claimed in claim 30, wherein said second
interconnection mechanism includes a tension link.

38.  The stabilization device as claimed in claim 37, wherein said second

interconnection mechanism includes a tension link nut.
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39.  The stabilization device as claimed in claim 30, wherein said compression
zone does not include a set screw.

40.  The stabilization device as claimed in claim 30, wherein the first attachment
device and the second attachment device are separated by a distance, said first rod member
having a first length, said second rod member having a second length, and wherein said
distance is greater than either of said first length or said second length.

41.  Thestabilization device as claimed in claim 30, wherein said first rod member
includes an external surface having a surficial feature selected from the group consisting of:
roughening, texturing, ridges, valleys, indentations, projections, coatings, and embossing.

42,  Thestabilization device as claimed in claim 30, wherein said first rod member
is made of a material selected from the group consisting of stainless steel and titanium.

43, The stabilization device as claimed in claim 32, wherein said half-cylinder
sections have an inner surface, said inner surface includes a surficial feature selected from
the group consisting of: roughening, texturing, ridges, valleys, indentations, projections,
coatings, and embossing,

44.  The stabilization device as claimed in claim 31, wherein said at least two
portions are made of a material selected from the group consisting of stainless steel and
titanium.

45. A spinal stabilization device for securing at least two vertebra, the at least two
vertebra including a first vertebra having been fitted with a first attachment device and a
second vertebra having been fitted with a second attachment device, the stabilization device
comprising:

a first rod member;

a first interconnection mechanism for attaching said first rod member to the first
attachment device;

a clamp having a lower clamp portion and an upper clamp portion, said clamp
portions including:

an interlocking zone that operatively engages at least a portion of said first
rod member; and
a securing zone in spaced relation to said interlocking zone; and

a second interconnection mechanism for attaching said securing zone of said clamp

to the second attachment device;
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wherein said interlocking zone of said clamp is placed into compression against said
at least a portion of said first rod member by tightening said securing zone of said clamp with
said second interconnection mechanism.

46.  The stabilization device as claimed in claim 45, wherein said lower clamp
portion and said upper clamp portion are substantiaily half-cylinder sections.

47.  The stabilization device as claimed in claim 45, wherein at least a portion of
said lower clamp portion and said upper clamp portion at least partially surround a portion
of said first rod member at said interlocking zone.

48.  Thestabilization device as claimed in claim 45, wherein said lower and upper
clamp portions each include an opening for receiving said first rod member.

49.  The stabilization device as claimed in claim 45, wherein said first
interconnection mechanism includes a tension link.

50.  The stabilization device as claimed in claim 49, wherein said first
interconnection mechanism includes a tension link nut.

51.  The stabilization device as claimed in claim 45, wherein said second
interconnection mechanism includes a tension link.

52.  The stabilization device as claimed in claim 51, wherein said second
interconnection mechanism includes a tension link nut.

" 53.  The stabilization device as claimed in claim 45, wherein said first
interconnection mechanism includes an extended tension link shaft.

54.  The stabilization device as claimed in claim 45, wherein said second
interconnection mechanism includes an extended tension link shaft.

55.  The stabilization device as claimed in claim 45, wherein said interlocking
zone does not include a set screw.

56.  The stabilization device as claimed in claim 45, wherein said interlocking
zone includes a set screw.

57.  The stabilization device as claimed in claim 45, wherein said securing zone

includes at least one receptacle.
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58. A bone stabilization assembly for securing a first bone segment to a second
bone segment, comprising:

first and second attachment devices each including a first end and a second end, said
first end having threads for inserting into the bone segments, said second end having an
enlarged area having a hollow core bordered by curved walls and an aperture therethrough;

first and second tension links each including a proximal end and a distal end, said
proximal end having a tension link head and said distal end having a threaded shaft, said
tension link head rotatably mounted within said hollow core and maintained therein by
contact with said curved walls, said threaded shaft extending through said aperture of said
attachment devices;

a first rod member having a socket for accepting said enlarged area of said first
attachment device and a tension link cavity for passing said shaft of said first tension link
therethrough, said socket securable against said first attachment device by a link nut threaded
over said shaft of said first tension link;

a clamp having a lower clamp portion and an upper clamp portion, each clamp
portion including:

an interlocking zone that operatively engages at least a portion of said first
rod member; and

a securing zone in spaced relation to said interlocking zone, each securing
zone including a tension link cavity for passing said shaft of said second
tension link therethrough,

wherein at least one said securing zone includes a receptacle adapted to accept said
enlarged area of said second attachment device;

wherein said interlocking zones of said clamp are placed into compression against
said at least a portion of said first rod member by tightening a tension link nut over said shaft
of said second tension link.

59.  The assembly as claimed in claim 58, wherein said attachment devices are
pedicle screws.

60.  The assembly as claimed in claim 58, wherein said shafts are extended.

61.  Aspinal stabilization device for securing at least two vertebra, the at least two

vertebra including a first vertebra having been fitted with a first attachment device and a
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second vertebra having been fitted with a second attachment device, the stabilization device
comprising:

an interior rod member having a socket including a cavity therethrough, and a rod
portion;

a first connector for attaching said socket to the first attachment device;

a second rod member including:

a compression zone that operatively engages at least a portion of said rod
portion; and
a securing zone in spaced relation to said compression zone; and

a second connector for attaching said securing zone of second rod member to the
second attachment device;

wherein said compression zone of said second rod member is placed into compression
against said at least a portion of said rod portion by tightening said securing zone of said
second rod member with said second connector.

62. The device as claimed in claim 61, wherein said second rod member includes
a lower clamp portion and an upper clamp portion.

63. The device as claimed in claim 61, wherein said first connector comprises a
tension link and tension link nut.

64.  The device as claimed in claim 63, wherein a portion of said tension link
passes through said cavity.

65.  The device as claimed in claim 63, further comprising an extended tension
link shaft.

66.  The device as claimed in claim 61, wherein said second connector comprises
a tension link and tension link nut.

67.  The device as claimed in claim 66, further comprising an extended tension
link shaft.

68.  Insubcombination, a bone stabilization device for connecting a first area of
bone to a second area of bone, the device used in combination with a first attachment device
baving a first interconnection mechanism, and a second attachment device having a second
interconnection mechanism, said stabilization device comprising;

a first rod member;

a second rod member including:
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an interlocking zone that operatively engages at least a portion of said first
rod member; and
a secuﬂng zone in spaced relation to said interlocking zone; and
wherein said interlocking zone of said second rod member is operatively interlocked
with said at least a portion of said first rod member by tightening said securing zone of said
second rod member with either of the first or second interconnection mechanisms.
69.  Thedevice as claimed in claim 68, wherein said second rod member includes
a lower clamp portion and an upper clamp portion.
70.  The device as claimed in claim 68, wherein said securing zone includes a
receptacle.
71.  Thedevice as claimed in claim 68, wherein said second rod member includes
ridges.
72. The device as claimed in claim 68, wherein said first rod member includes a
socket adapted to receive the first attachment device.
73. A surgically implanted bone stabilization apparatus for securing a first bone
segment to a second bone segment, the apparatus comprising;
a first attachment device attached to the first bone segment;
a second attachment device attached to the second bone segment;
a first rod member;
a first interconnection means for attaching said first rod member to said first
attachment device; -
a second rod member including an interlocking zone for operatively engaging at least
a portion of said first rod member; and
a second interconnection means for attaching said second rod member to said second
attachment device;
wherein said interlocking zone of said second rod member is interlocked with said
at least a portion of said first rod member by tightening said second interconnection means.
74.  The apparatus as claimed in claim 73, wherein said first interconnection
means comprises a tension link and a tension link nut.
75.  The apparatus as claimed in claim 73, wherein said second interconnection

means comprises a tension link and a tension link nut.
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76.  The apparatus as claimed in claim 73, wherein said second rod member
includes a lower clamp portion and an upper clamp portion.
7. The apparatus as claimed in claim 73, wherein said first attachment device is
a pedicle screw.,
78.  Theapparatus as claimed in claim 73, wherein said second attachment device
is a pedicle screw.
79. A method of stabilizing a first vertebra to a second vertebra, the method
comprising the steps of:
(@ attaching a first attachment device to the first vertebra and a second
attachment device to the second vertebra, at least the second attachment device having a
hollow core and a central aperture;
(b)  connecting a first rod member to the first attachment device using a
first interconnecting mechanism;
© inserting a tension link having a shaft and a tension link head into the
hollow core of the second attachment device such that the shaft of the tension link extends
through the central aperture of the second attachment device;
(d)  installing a second rod member having:
an interlocking zone for clamping at least a portion of the first rod
member; and
a securing zone in spaced relation to the interlocking zone,
said installing step further comprising passing the shaft of the tension link
through a tension link cavity in the second rod member; and
(e) securing the second rod member to said second attachment device and
the at least a portion of the first rod member by threading and tightening a tension link nut
onto the shaft of the tension link.
80.  The method as claimed in claim 79, wherein the first interconnecting
mechanism comprises a tension link and link nut.
81. The method as claimed in claim 79, wherein the first interconnecting
mechanism comprises receptacle formed in the end of the first rod member.
82.  The method as claimed in claim 79, wherein the second rod member

comprises a lower clamp portion and an upper clamp portion.
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83.  Themethod as claimed in claim 82, wherein the securing zone of the second
rod member includes a receptacle at one end of the lower and upper clamp portions.

84,  The method as claimed in claim 79, wherein the shaft of the tension link is

an extended shaft.
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" Title: An assembly for the stabilisation of vertebral bodies of the spine

Description of Invention

The invention relates to an assembly for the stabilisation of vertebral
bodies of the spine of the kind which is secured to the adjacent vertebral bodies
by pedicle screws, and in particular although not exclusively to such an
assembly for stabilisaﬁon of two adjacent vertebral bodies.

The lumbo-sacral region of the human spine consists of five lumbar

vertebrae located' above the large triangular bone called the sacrum. Between

- adjacent lumbar vertebrae are inter-vertebral discs (IVD) which have a complex

structure, with a central jelly like nucleus pulposus and a peripheral rim of

tough fibrous layers, the annulus fibrosus. Each lumbar vertebra is made up of

a vertebral body, with upper and lower end plates, which contact the IVD’s, and

facet joints located posteriorlly. Movement in the lumbo-sacral spine occurs in
the IVD’s at the front and at the facet joints at:the rear. Thus, the IVD’s and
the facet joints provide stability of the motion segment between’ ad] acent
vertebra. However, they also transfer load from one vertebra to the next, and it
is estimated that the IVD bears approximatély 80% of the load and the pair of
facet joints at the rear bear approximately 20% of the load. A normal IVD can
distribute the load uniformly across the surface of the end plate of the vertebral
body. However, when the IVD and/or the facet joints are damaged or
degeneratel this can lead to instability of the motion segment between adjacent
vertebra and commonly to low back pain. It is.considered that the pain can be
caused by abnormal movement, and/or by abnormal distribution of load across
the end plates of the vertebrae.

Conventional treatment of low back pain is to limit movement between

adjacent vertebrae, typically by fusing the adjacent vertebrae together.

‘However, fusion has a high failure rate of pain relief.
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More recently treatment with prosthetic IVD’s has been tried in an

. attempt to preserve the normal movement and normal load bearing of the inter-

vertebral joints. However, thus far the results are no better than in fusion of
adjacent vertebrae. ‘

An alternative approach is that of “soft stabilisation” which aims to
prevent abnormal motion in painful motion segments of the lumbo-sacral spine,
but to save as much as possible of the normal motion. Several methods of soft
stabilisation have been described in the literature, but only two are currently in
use.

The Graf ligament system consists of a fabric ligament secured across
'pedicle screws located in the adjacent vertebrae.' Typically two such ligaments
are located across each motion segment, one to each side on tﬁe rear of the
spine. This system creates lordosis (curvature of the spine, convex forwards)
and restricts the movement of the motion segment between the vertcbrae
concerned, but it also increases the load at the posterior part of thé IVD. Inone
such system (Dynesys-Sulzer, as described in European patent application
published under No. EP 0 669 109) excessive lordosis is prevented by a
cylinder embracing the ligament between the pedicle screws. However, actual
distraction of the disc space can only be achieved by producing flexion of the
motion segment. This resﬁlts in a kyphotic (convex backwards) segment, and
kyphotic segments in the lumbo-sacral spine can produce back pain. Hence,
there are significant problems with the use 'of such a system.

The other soft stabilisation system which is in the process of
development is a fulcrum assisted soft stabilisation system (FASS) which is
described in International patent application No. PCT/CH99/00612. In this
system the compressing effect 6f the ligament found in the Graf ligament
system is converted into a distraction effect by the use of a fulcrum bridging
between the pedicle screws, and located between the ligament and the spine.

This system can unload the IVD in forward flexion but not in extension.
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However,. it is known from the literature that the IVD is loaded both in flexion
and -extension and the facet joints are specifically loaded in e);tension. Hence,
this system also is expected to suffer from disadvantages.

None of the available soft stabilisation systems therefore addresses the
important aim of addressing uniform IVD distraction to create a n(;rmal loading
pattern across the end plates of the vertebrae, both in flexion and extension.

It is an aim of the present invention to provide a new soft stabilisation
system which addresses that aim, and mitigates the problems dgscribcd above.

According to the present invention there is provided an assembly for the
stabilisation of vertebral bodies of the spine comprising a pair of pedicle screws
each having a threaded shaft \with a tapering first end for introduction into a
vertebral body and a head portion with a second end, characterised in that it
further comprises:

a spring member having f’ujSt and second ends, substantially straight
portions adjacent each end and a substantially curvilinear central portion
therebetween, the straight portions and the substéntially curvilinear central
portion being substantially coplanar; and ‘

a pair of fixation mechanisms for securing the first and second ends of
the spring member to the pair of pedicle screws.

The substantially curvilinear central portion of the spring member may
be C-shaped or a coil. _

The substantially curvilinear central portion of the spring member
typically has a‘__radius of curvaturé in the range 3 to 17 mm or in the range 5 to
15 mm.

The substantially straight portions of the spring member may be at an
angle to each other in the range 0 to 180 degrees, or 90 to 180 degrees. When
the straight portions are at 180 degrees they are substantially coaxial. When the
substantially straight portions of the spring member are at 0 degrees; they are

parallel, and this is most likely when the central curvilinear portion is a coil.
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Preferably the spring member is formed from wire.

The sph'ng member may have a diameter in the range 1 to 6 mm, or in
therange2to Smm.

The spring meﬁlber may have substantially straight portions of greater
cross sectional area than that of the substantially curvilinear portion.

The assembly may have a pair of sleeves, one on each .of the
substantialiy straight portions, to effectively increase the external diameter of at
least a part of each of the substantially straight portions.

Such sleeves may have external diameters in the range Smm to 8mm.

The spring member may be round in cross section, or alternatively may
Ee square or rectangular in cross section. The spring member is preferably
formed from titanium or stainless steel. ' .

The threaded shaft portions of the pedicle screws niay have lengths in
the range 30 to 60 mm, or in the range 35 to 55 mm. Preferably the pedicle
screws are formed from titanium. _

The assembly may be for stabilisatioh of two adjacent vertebral bodies
of the spine, i.e. one motion segment. Typically for such embodiments the
spring member has a length in the range 20 to 65 mm, but it may be in the range
25 to 60 mm. _ '

The assembly may have a spring member which is specifically adapted
for stabilisation of three vertebral bodies of the spine, that is two motion
segments. ,

In such embpdiments, the spring member typically has a length in the
range 50-110mm, but it may be in the range 60-100mm. )

Embodiments of the invention will now be described, by way of example
only, with reference to the accompanying drawings in which:

Figure 1 is a schematic illustration of an assembly according to the

invention in use;
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’ Figurc 2 illustrates three alternative embodiments of a spring member.

* for incorporation in the assembly of Figure 1;

Figure 3 schematically illustrates a pair of assemblies according to the
invention in use, from perspective angle; '

Figure 4 illustrates schematically how the assembly of Figure 1 can be
used for distraction of tﬁe motion segment; '

Figure 5 illustrates schematically how the assembly according to the
invention can be used to cause backward angulation of the motionlsegment;‘

Figure 6 illustrates a fixation mechanism suitéble for use in the assembly
of Figure ; |

Figure 7 illustrates three further alternative spring members; -

Figure 8 illustrates schematically two assemblies according to the
invention used across adjacent motion segments, and. '

Figure 9 illustrates schematically an alternative embodiment of an
assembly according to the invention for use across two motion segments.

Referring first to Figlxrc 1, an assembly 10 for thc.stabilisation of two
adjacent vertebral bodies 12, 14 of the spine is illustrated schematically. The
vertebral bodies 12, 14 are separated by an inter-vertebral disc 16 which has a
nucleus pulposus 16a and a fibrous outer-annulus, called the annulus fibrosus,
16b. For simplicity the facet joints have been omitted from the posterior of the
vertebral bodies 12, 14. For clarity the assembly 10 is fixed to the posterior of
the vertebral bodies 12, 14.

The assembly 10 comprises a spring member 18 which has a central
substantially curvilinear portion 18a, which in this embodiment is C-shaped,
and substantially straight portions 18b extending outward therefrom. The
straight portions 18b and curvilinear portion 18a are joined by reverse curvature

portions 18¢c.
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The assembly 10 further comprises a pair of pedicle screws 20 each of
which comprises a threaded shaft portion 20a with a tapering first end 20b and
a head portion 20¢ with a second end 20d.

The assembly. 10 is illustrated .in position secured to the posterior of a
pair of adjacent vertebral bodies 12, 14 with the threaded shaft portions 20a of
the pedicle screws 20 inserted into the vertebral bodes 12, 14. The spring
member 18 is secured to the heads 20¢ of each of the pedical screws 20 by a
ﬁxation mechanism as appropriate. An example of a fixation mechanism will
be described later, although any appropriate mechanism may be used.

Referring now in particular to Figure 2, three examples of spring

members for incorporation into an assembly according to the invention are

illustrated. Figure 2a shows the spring member 18 from Figure 1. In the spring
member 18 the substahtially straight portions 18b are coaxial, i.e. at an angle of

. 180° to each other, and the substantially curvilinear portion 18a is C-shaped and

appfoximately a semi-circle. The reverse curvature portions 18¢ are of small
radius and approximate to right angles. ' |

In Figure 2b a first alternative spring member 22 is illustrated in which
the substantially straight portions 22b are at an angle to each other of
approximately 150°, and the substantially curvilinear portion 22a is again C-
shaped and approximately a semi-circle. The substantially straight portions 22b
and the substantially curvilinear portion 22a are joined by reverse curvature
portions 22¢ which in this spring member 22 are of relatively small radius, but
not as small as in the embodiment above. . -

In Figure 2¢ a third embodiment of a spring member 24 is illustrated.
The spring member 24 again comprises‘two substantially straight portions 249,,
with a substantially curvilinear portion 24a therebetween, these portions being
joined by reverse curvature portions 24¢ which are of a larger radius of

curvature than those 22¢ in the previous embodiment. The substantially
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straight .portions 24b are again at an angle to each other, this time of
approximately 140°.

The substantially curvilinear portions 18a, 22a, and 24a are all shown as
being smooth curves approximating to a semi-circle. However, they could take
other forms, such as for examples being smaller arcs of a circle, or indeed not
being strictly curvilinear but comprising a plurality of short straight portions.

The substantially straight portions 18b, 22b and 24b, are all shown as
being ‘straight,' but they could in alternative embodiments be very slightly
curved. They will generally be at angles to each other in the range 90 to 180°
for embodiments such as these with C-shaped curvilinear central portions 18a,
22a and 24a. ’ ,

In each of the spring members 18, 22 and 24 the substantially straight
portions and the sﬁbstantially curvilinear portion are coplanar. ‘

The spring members 18, 22 and 24 are made from .titanium or stainless
steel wire, each spring member being bent from a single piece. The wire will
typically have a diémeter in the range 1 to 6mm, but preferably in a range of 2
to Smm. The wire may be round in cross-section or may be of other forms e.g.
square, rectangular, or oval in cross section. '

The spring members 18, 22 and 24, which are all designed to be used
between adjacent vertebral bodies, have an overall length in the range 20mm to
65mm, but preferably in the range 25mm to 60mm.

Referring now in particular to Figure 3, a pair of assemblies 10
according to this invention are shown secured to a pair of adjacent vertebral
bodies 12, 14. This is the manner in which the assembly 10 will generally be
used, with one assembly 10 applied to either side of the vertebral bodies on the
posterior aspect of the spine. '

Referring now to Figures 4 and 5, two effects of use of the assemblies
10 are seen illustrated. In Figure 4, it can be seen that unloading of the inter-

vertebral disc can be achieved by separation of the pedicle screws 20, or
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distraction of them, along the substantially straight portions 18b of the spring
member 18 before securing the spring member 18 to the pedicle screws 20
using the fixation mechanisms 26. Thus<the assembly 10 will hold the vertebral
bodies 12, 14 further apart, unloading the disc, yet still pem’ﬁt some movement
which is relatively normal. | o .

In Figure 5 the use of an alternative embodiment of spring member 24,
in which the substantially straight portions 24b are at an angle to each other,
can be seen providing backward angulation (lordosis) of the motion segment
between the adjacent vertebral bodies which in some conditions will be
desirable.

Referring now to Figure 6 an exainple of a fixation mechanism 26 is
illustrated, the mechanism being known in the prior art. The head 20¢ of the
pedicle screw 20 is shown with a particular form. It comprises a slot 30 which
provides the dual purpose of accepting the blade of a screw driver for insertion
of the pedicle screw 20 into a vertebral body, and for rec;cipt of the substantially
straight portions 24b of the spring member 24. The heéd 20¢ further comprises
adjacent its second end 20d, and around the upper part of the slot 30, a threaded
portion 32.

The fixation mechanism 26 further comprises a sleeve member 34 and
thteaded nut 36, also sleeves 38 which are located on the substantially straight A
portions 24b of the spring member 24 before the assembly 10 is put together as
shown in Figure 6b. The sleeves 38 effectively increase the outer diameter of
the spring member 24 as necessary for use in the fixation mechanism 26. For
example, for a spring member 24 formed from wire with a diameter of 3mm or
4mm the sleeves 38 may typically increase the diameter to somewhere in the
range Smm to 8mm, as appropriate for the pedicle screw being used. As an
alternative, the substantially straight portions 24b of the spring member 24 may

be formed with a greater diameter than that of the substantially curvilinear
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portion 24a, and thus have a greater cross-sectional area than the substantially
curvilinear portion 24a.

The fixation mechanism 26 is shown assembled in Figure 6c. Once the
screw 20 has been inserted into the vertebral body one substantially straight
portion 24b of the spring member 24, with sleeve 38 in place, is located in the
slot 30. The sleeve member 34 is then placed over the head 20c of the pedicle
screw 20, and the nut 36 screwed down onto the threaded portion 32 to retain
the spring member 24 in place. The fixation mechanism 26 may further include
a check nut (not shown), as is known in the prior art, to further secure the
mechanism together and to reduce the possibility of it loosening over time.

It should be appreciated that the fixation mechanism 26 is one example
of many options which would be available, arid any appropriate fixation
mechanism may be used.

Referring now to Figure 7 three further embodiments of spring members

_according to the invention are illustrated. In the first, as shown in Figure 7a, a

spring member 40 comprises a substantially curvilinear central portion 40a in
the form of a coil, and two substantially straight portions 40b extending
therefrom at substantially 180° to each other. The second, shown in Figure 7b
is a spring member 42 comprising a substantially curvilinear portion 42a,
comprising a coil as for the previous embodiment, with two substantially
straight portions 42b extending therefrom at an angle of approximately 120° to
each other. The third embodiment, shown in Figure 7c, comprises a spring
member 44 having a central substantially curvilinear portion 44a comprising a
coil as previously, and two substahtially straight portions 44b extending
therefrom, but this time at approximately 0° to each other and substantially
parallel. It will be appreciated that the spring members 40, 42 and 44 are
shown unloaded, rather than as they would be after implantation with the

patient in a normal rest position, by wﬁich time they would be loaded.
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In each of the embodiments of spring member 40, 42 and 44 the
substantially straight portions 40b, 42b -and 44b are substantially coplanar, in
that they are as close to coplanar as can be achieved when the substantially
curvilinear portions 40a, 42a and 44a comprise coils.

The embodiments of assemblies according to the invention described

and discussed thus far are for use between two adjacent vertebral bodies. Such

embodiments can be used across adjacent motion segments, as illustrated in
Figure 8, if more than one motion segment requires stébilisation. In such cases
the pedicle screw 20 located in the middle of the three vertebral bodies 14 has a
modified fixation mechanism which can receive and secure the substantially
straight portion of two spring members 18.

It is also possible for embodiments of assemblies according to the
invention to be appropriate for use across more than a éingle motion segment.
One such example, for use across two motion.seg,ments, is illustrated in Figure
9 in which three vertebral bodies are shown referenced 12, 14 and 14°. A
pedicle screw 20 is inserted into the upper most vertebral body 12, and into the
lower most vertebral body 14°. 'A spring member 46, substantially of the. form
of the spring member 18 but of larger dimension, is secured between the two
pedicle screws 20.  Spring member 18 will be longer than embodiments
previously described, and may be as long as 110mm or 100mm.

The exact design of spring members for use in a particular case will
depend on a large number of factors. -These will include the sizes of the
vertebral bodies, the number of motion segments requiring stabilisation, and the -
particular condition being treated. .

In the present specification "comprises”" means "includes or consists of"
and "comprising" means "including or consisting of"".

The features disclosed in the foregoing description, or the following
claims, or the accompanying drawings, expressed in their specific forms or in

terms of a means for performing the disclosed function, or a method or process
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for attaining the disclosed result, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the invention in diverse

forms thereof.
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CLAIMS '

1. An assembly for the stabilisation 6f vertebral bodies of the spine
comprising a pair of pedicle screws each having a threaded shaft with a
tapering first end for introduction into a vertebral body and a head
portion with a second end, characterised in that it further comprises:

a spring member having first and second énds, substantially
straight portions adjacent each end and a substantially curvilinear central
portion therebetween, the straight portions and the substantially
curvilinear central portion being substantially coplanar; and

a pair of fixation mechanisms for securing the first and second

ends of the spring member to the pair of pedicle screws.

2. An assembly according to claim 1 wherein the substantially curvilinear

central portion is C-shaped.

3. An assembly according to claim 1 wherein the substantially curvilinear

central portion is a coil.

4. An assembly according to any one of the preceding claims characterised
in that the substantially curvilinear central portion of the spring member

has a radius of curvature in the range 3 to 17 mm.

5. An assembly according to claim 4 characterised in that the substantially
curvilinear central portion of the spring member has a radius of

curvature in the range 5 to 15 mm.

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 352 of 2152



WO 02/102259 PCT/GB02/02709

13
6. An assembly according to any one of the preceding claims characterised
in that the substantially straight portions of the spring member are at

angle to each other in the range 0 to 180°.

7. An assembly according to claim 6 characterised in the substantially
straight portions of the spring member are at an angle to each other in

the range 90 to 180 degrees.

8. An assembly according to any one of claims 1 to 5 characterised in that
the substantially straight portions of the spring member are coaxial with

each other.

9. An assembly according to any one of claims 1 to 5 characterised in that
the substantially straight portions of the spring member are parallel to

each other.

10.  An assembly according to any one of the preceding claims characterised

in that the spring member is formed from wire.

11.  An assembly according to any one of the preceding claims characterised

in that the spring member has a diameter in the range 1 to 6 mm.

12. An assembly according to claim 11 characterised in that the spring

member has a diameter in the range 2 to 5 mm.

13.  An assembly according to any one of the preceding claims characterised
in that at least the parts of the substantially straight portions adjacent the
ends of the spring member are of a greater cross-sectional area than that

of the substantially central curvilinear portion.
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14.  An assembly according to any one of claims 1 to 12 characterised in that
it further comprises a pair of sleeves, one on each of the substantially
straight portions, to effectively increase the external diameter of at least

a part of each of the substantially straight portions.

15.  An assembly according to claim 14 characterised in that the sleeves have

an external diameter in the range Smm to 8mm.

16.  An assembly according to any one of the preceding claims characterised

in that the spring member is round in cross section.

17.  An assembly according to any one of claims 1 to 15 characterised in that

the spring member is square or rectangular in cross section.

18.  An assembly according to any one of the preceding claims characterised

in that the spring member is formed from titanium or stainless steel.

19.  An assembly according to any one of the preceding claims characterised
in that the threaded shaft portions of the pedicle screws have lengths in
the range 30 to 60 mm.

20.  An assembly according to claim 19 characterised in that the threaded
shaft portions of the pedicle screws have lengths in the range 35 to 55

‘mimn.

21.  An assembly according to any one of the preceding claims characterised

“in that the pedicle screws are formed from titanium.
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22, Anassembly according to any one of the preceding claims characterised
in that the spring member is specifically adapted for stabilisation of two

adjacent vertebral bodies of the spine, that is one motion segment.

23.  An assembly according to claim 22 characterised in that the spring

member has a length in the range 20 to 65 mm.

24,  An assembly according to claim 23 characterised in that the spring

member has a length in the range 25 to 60 mm.

25.  An assembly according to any one of claims 1 to 21 characterised in that
- the spring member is specifically adapted for stabilisation of three
vertebral bodies of the spine, that is two motion segments.

26.  An assembly according to claim 25 characterised in that the spring

member has a length in the range 50-110mm.

27. An assembly according to claim 26 characterised in that the spring

member has a length in the range 60-100mm.
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Polyaxial Screw with Improved Locking

Field of the Invention

The present invention relates to a polyaxial pedicle

sCcrew.

Background

Polyaxial pedicle screws such as disclosed in Biedermann
et al.’s US Patent No. 5,443,467, incorporated herein by
reference, are used for connecting vertebrae to rods in spinal
surgery. They incorporate a ball joint at the connection to
the rod to allow the surgeon some flexibility in placing the
screws. Tightening a nut on the screw compresses the ball
joint components to lock the angular position of the ball

joint.
Summary of the Invention

The present invention, improves the locking force

achieved when locking the ball joint.

A pedicle screw assembly according to the present
invention comprises a screw having a head with a convex
portion and a receiver receiving the head. The receiver also
receives an elongate member, such as a spinal fixation rod.
The receiver has a concave portion which has a radius of
curvature which is less than a radius of curvature of the
convex portion of the head whereby to create an interference
fit between the convex portion of the head and the concave

portion of the receiver.
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Preferably, a nut on the receiver compresses the convex
portion of the head into the concave portion of the receiver.
In one convenient orientation, the receiver comprises a U-
shaped portion for receiving the elongated member.
bPreferably, the concave portion of the receiver is formed of
titanium. Although other shapes may be employed, in one
preferred orientation each of the concave portion and convex
portion have a spherical shape. Any shapes which allow
rotational freedom of the head and receiver prior to

engagement of the surfaces would suffice.

In one preferred embodiment the screw comprises an
elongated shank having bone threads thereon and the head
located at one end thereof and the receiver comprises a body
having an aperture therethrough for receiving the shank and
having the concave portion located at the aperture. The
receiver further compriges a channel therethrough opposite the

aperture, the channel receiving the elongate member.

The pedicle screw can further comprises a compression
member between the elongate member and the head; the head
having a second convex portion facing the compression member
and the compression member having a second concave portion
facing the head, the second concave portion having a radius of
curvature less than a radius of curvature of the second convex
portion whereby to create an interference fit between the head

and the pressure member.

The difference in the radius of curvature between the
convex and concave portions in one embodiment is about

0.05 mm.
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Brief Description of the Drawings

FIG. 1 is a cutaway view of a pedicle screw according to

the present invention;

FIG. 2 is an additional cutaway view of the screw of FIG.

1 with rod and locking nuts removed for clarity; and

FIG. 3 is a detailed cutaway view of a portion of the

receiver of FIG. 1.

Detailed Description

FIGS. 1 and 2 illustrates a polyaxial screw assembly
10 according to the present invention. It comprises a screw
12 having cancellous threads 14 for insertion into the
cancellous bone of a vertebra, especially through the pedicle.
A spherically shaped head 16 has a convex surface 18 and a
tool recess 20 for receiving a hex driver or other tool (not
shown) . The head 16 is received within a tubular receiver 22
having an internal concave surface 24 and an adjacent opening
26. The convex surface 18 of the head 16 mates with the
concave surface 24. The opening 26 is smaller than the head
16 so that the screw 12 can project out of the opening 26

without falling out of the receiver 22.

A pressure disk 28 sits atop the head 26 and has a
surface 30 of mating shape to that of the head 26. The
receiver also has a U-shaped portion 32 which receives an
elongated rod 34. The rod 34 is used to connect adjoining
vertebrae as is known in the art. An internal nut 36 and
external nut 38 compress the rod 34 against the pressure disk
28 which in turn compresses the head convex portion 18 into
the receiver concave portion 24 and locks the angular position

of the receiver 22 with respect to the screw 12.
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The pressure disk 28 preferably has a lateral indentation
40 into which a material on the receiver 22 is swaged 42 to
hold the pressure disk 28 within the receiver 22 but allow

some movement therein.

FIG. 3 illustrates the feature which improves the locking
of the receiver 22 witH respect to the screw 12 over prior
similar screw assemblies. The concave surface 26 has a
slightly smallexr radius of curvature than does the convex
surface 18 so that when the two are compressed together, the
material deforms somewhat to allow the surfaces to mate in an
interference fit and thus enhances the grip between the

surfaces.

Tests of the deflection of the screw 12 under a torque
load versus a prior screw show a significant decrease in
deflection versus the prior screw, thus less slippage and
better locking. Tables 1 and show the results of tests of
screws with and without the interference fit. The seven
screws in Table 1 were formed of stainless steel and the seven
screws in Table 2 of titanium. The screws labeled Magnum
contain the interference fit and the others did not. The
screws are of similar dimensions; the numbers listed after the
screw refer to the rod size. The tests consist of locking the
screws to a uniform torque and then applying a lateral force
to the screw 12 to induce a torque at the head 16. The load
at an offset of 0.5mm and the stiffness were assessed for each
sample. The screws with the interference fit of the present

invention exhibited gains in both parameters.
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Table 1
Static Cantilever Beam Evaluation
Moss-Miami (no interference fit) vs.
Moss-Miami Magnum (interference fit)
Stainless Steel
Specimen 1 2 3 4 5 6 7 Avg [Std
Dev
Load at Offset 0.5mm (Kn)
Moss-Miami 6.0 0.2107[0.2188[0.2121]0.2926]0.2483]0.2349f0.3571[0.25 [0.05
Moss-Miami Magnum {0.2470(0.31010.3678/0.2752(0.2926(0.3074[0.2618/0.29 [0.04
6.34 '
Stiffness N/mm
Moss-Miami 6.0 602.2 [459.8 [229.9 [594.3 [245.8 [538.8 [570.8 [463.1 {160.99
Moss-Miami Magnum [637.0 [705.2 [627.8 [611.4 [753.2 [721.1 [689.8 [677.9 [53.27
6.34
Table 2
‘Static Cantilever Beam Evaluation
Moss-Miami (no interference fit) vs.
Moss-Miami Magnum (interference fit)
Titanium
Specimen 1 2 3 4 5 6 7 Avg [std
Dev
Load at Offset 0.5mm (Kn)
Moss-Miami 6.0 0.2859[0.3047]0.2389[0.3074[0.2959[0.2403[0.3302[0.28 [0.04
Moss-Miami Magnum [0.3730[0.4495/0.4502[0.4929[0.5348[0.5342[0.5114/0.48 [0.06
6.34
Stiffness N/mm
Moss-Miami 6.0 451.9 |404.9 [293.3 [467.7 [404.1 [316.9 [396.4 [390.7 [64.58
Moss-Miami Magnum [707.4 [572.1 [573.9 |526.6 [580.0 [578.7 [517.1 [584.5 [58.38
6.34

In one preferred embodiment, the head convex surface 18

would have a diameter of 6.995 mm and the mating receiver

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 366 of 2152




WO 02/054966 PCT/US02/00814
6

concave surface 24 would have a diameter of 6.88 mm. Similar
interference dimensions could also be applied to the mating

interface of the pressure disk surface 30 and the head 16.

While the invention has been described with regard to a
particular embodiment thereof, those skilled in the art will
understand, of course, that the invention is not limited
thereto since modifications can be made by those skilled in
the art, particularly in light of the foregoing teachings.
Reasonable variation 'and modification are possible within the
foregoing disclosure of the invention without the departing

from the spirit of the invention.
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IN THE CLAIMS

1. A pedicle screw assembly comprising:
a screw having a head with a convex portion;
a receiver receiving the head and an elongated
member; and
the receiver having a concave portion, the concave
portion having a radius of curvature which is less than a
radius of curvature of the convex portion of the head whereby

to create an interference fit between the convex portion of

" the head and the concave portion of the receiver.

2. A pedicle screw assembly according to claim 1 and
further comprising a nut on the receiver which compresses the
convex portion of the head into the concave portion of the

receiver.

3. A pedicle screw assembly according to claim 2
wherein the receiver comprises a U-shaped portion for

receiving the elongated member.

4. A pedicle screw assembly according to claim 2
wherein the concave portion of the receiver is formed of

titanium.

5. A pedicle screw assembly according to claim 1
wherein each of the concave portion and convex portion have a

spherical shape.

6. A pedicle screw assembly according to claim 1
wherein the screw comprises an elongated shank having bone

threads thereon and the head located at one end thereof;
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wherein the receiver comprises a body having an aperture
therethrough for receiving the sghank and having the concave
portion located at the aperture;

wherein the receiver further comprises a channel
therethrough opposite the aperture, the channel receiving the

elongate member.

7. A pedicle screw according to claim 6 and. further
comprising a compression member between the elongate member
and the head; the head having a second convex portion facing
the compression member and the compression member having a
second concave portion facing the head, the second concave
portion having a radius of curvature less than a radius of
curvature of the second convex portion whereby to create an

interference fit between the head and the pressure member.

8. A pedicle screw according to claim 1 wherein the
radius of curvature of the concave portion is about 0.05 mm

smaller than the radius of curvature of the convex portion.
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(54)

(57) Bone implantation screw (1) incorporates a
considerably spherical head (2) provided with a blind ax-
ial orifice (3), which allows screwing onto the bone with
an Allen type wrench, screw head (2) aided by an anchor
plate (4) provided with an orifice (6) with a diameter
greater than that of head (2), framed by atronco-conical
narrowing (5) on which rests an open washer (10) which,
due to the axial pressure of an inner bushing (11) stran-
gles the lower end of screw head (2), thereby locking it
onto the anchor plate. Said anchor plate is provided with
upper grooves (7) for implanting bar (8) which links the
screws, which bar is permanently fixed by a second
bushing (14) and a threaded plug (15) which is threaded
onthe inside (9) of anchor plate (4) and which generates
the required axial pressure to strangle washer (10) and
immobilise bar (8).

INTERVERTEBRAL FIXING SYSTEM USED IN TREATMENTS OF THE SPINAL COLUMN

/) FIG. 1
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Description
OBJECT OF THE INVENTION

[0001] The present invention relates to an interverte-
bral fixation system particularly designed to immobilise
two or more vertebrae by using bars which, suitably con-
figured, are attached to the bone by pedicle nails.
[0002] The field of application of the invention is med-
icine, and particularly bone surgery, allowing to perform
equally fixed, mobile fixations or linking plate fixations
which laterally displace the area of fixation of the rod
with respect to that of the screw.

[0003] A further object of the invention is to associate
to said system means of fixation to the sacrum bone, in
order to immobilise it with respect to the proximal area
of the spinal column, that is, with respect to its lumbar
area, in order to attain a tension-free fixation as the sac-
rumis of a spongier nature than the vertebrae and there-
fore less resistant.

BACKGROUND OF THE INVENTION

[0004] One of the systems employed to immobilise
two or more bones consists of implanting in these cor-
responding pedicle screws, each with a head provided
with means for attaching to it a bar, which acts as a link-
ing bridge between the various screws, so that as each
screw is rigidly connected to the common bar the corre-
sponding bones are thereby immobilised.

[0005] Within this bone fixation system exist three
types: fixed, mobile and with linking plate.

[0006] In the fixed system the bar is pemmanently at-
tached perpendicular to the screw. In the second case
between the bar and the screw is provided a knuckle
joint which allows to vary the orientation of the bar with
respect to the screw. In the third type the bar and screw
are related by an intermediate plate which separates
them laterally, providing a substantial separation be-
tween the aforementioned elements.

[0007] The problems presented by this type of fixation
mainly stem from the fact that the means for attaching
the bar to the screw are from the start already attached
to the screw, hindering the implantation of the screw and
impairing the view of the surgeon in establishing a prop-
er insertion of the screw in the bone.

DESCRIPTION OF THE INVENTION

[0008] The intervertebral fixation system disclosed by
the invention, which may be used with only slight mod-
ifications for both fixed and mobile fixations, as well as
for systems requiring a link plate, solves the aforemen-
tioned problems in a fully satisfactory manner, allowing
implantation of the screw to take place separately from
the other parts which are invoived with it, that is, in ab-
sence of the means of attaching the screw head nail to
the screw connecting bar, so that it can be implanted in
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optimal conditions from the point of view of both han-
dling and visibility.

[0009] For this purpose and more specifically, the
screw involved in the system described in its fixed and
mobile versions, consists of a functional combination of:
a screw having a spherical head which is slightly cam-
bered at its top, meant to be inserted in the bone; an
anchor plate which can house the screw head, provided
with large recesses forthe barto restin, and a narrowing
mouth having a tronco-conical shape which allows the
screw head to pass and causes it to be retained with the
aid of an open washer, which is narrowed as it is com-
pressed axially onto the aforementioned tronco-conical
mouth; a bushing which acts axially on said open wash-
er and which is pressed in this sense by the bar itself, a
second bushing for support and pressure on the oppo-
site area o said bar, and finally a threaded plug which is
coupled to the anchor plate mouth and through which is
achieved the final fixation and tightening of the assem-
bly. Said plug is provided on its lower part with a circular
striation. .

[0010] According to a further characteristic of the in-
vention the head of the screw is provided with an axial
orifice, blind and polygonal, which allows its implanta-
tion in the bone with the aid of an Allen wrench, prior to
the implantation of the remaining screw mechanisms.
[0011] From this basic structure the bushing which
acts on the open washer may incorporate at its end a
polygonal prismatic shaped lug for coupling to the blind
orifice of the head in a fixed system, or said bushing may
have a hemispherical inner surface in order to establish
a knuckle joint with the screw head.

[0012] If a linking plate system is used, said plate will
include a housing similar to that of the anchor plate, but
shorter and without recesses, receiving only the bushing
which compresses the open washer, which will be
threaded, while the bushing proper will be attached to
the other end of the linking plate, and receives in it a
pseudomorse cone which is used as a means for attach-
ing to the link plate and as a seat for the bar, which will
be finally fixed with the aid of a second bushing and a
threaded plug as in the previous case.

[0013] Said pseudomorse cone extends as ashortcy-
lindrical threaded neck which is implanted in the linking
plate, which after the implantation is attached by means
of a pin and is integrally joined to the plate.

[0014] With the above described structure aids a de-
vice for transverse union of bars, which consists of a
piece provided with a recess open on the sides, and suit-
able in shape and size for a implanting in it the bars to
be joined, which recess is crosses by a transverse ori-
fice of the piece itself, which is grooved and meant for
implantation of the second bar, this piece further incor-
porating a threaded orifice which opens perpendicularly
from the outside of the transverse orifice and which is
meant to receive a tightening plug by which one bar is
pressed against the other after their relative position is
selected.
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[0015] Inaccordance with the described structure the
implantation of the screw is made simple and conven-
ient, with a perfect visibility for the surgeon of the work
area, as well as ensuring an ideal structural rigidity for
the assembly, that is, a perfect immobilisation of the rod
with respect to the screw, without danger of unwanted
motion of the cones to be joined, with a minimal effort
required of the doctor as well as a minimal time of inter-
vention, and the further possibility of conveniently stiff-
ening with respect to each other of the bars which are
part of the system after they are correctly positioned, all
of this with the particular characteristic that the multiple
parts which participate in the system to achieve fixation
of the various elements are supplied to the doctor in a
pre-assembled state, suitably connected to each other
so that the doctor need only perform the tightening op-
erations after each is correctly placed.

[0016] In an altemative embodiment, the open wash-
erwhich is axially pressed against the truncated conical
opening of the anchor plate is absent and the bushing
which is axially acting on the washer has a tronco-con-
ical lower area sectioned into segments which can de-
form upon tightening in order to allow a previous pas-
sage of the spherical screw head and to then clip onto
said head, so that it remains attached to an joined to the
system.

[0017] Additionally, a complementary element is pro-
vided which allows fixation of the corresponding bar re-
lating the sacrum to the lumbar vertebra(e) without any
tension whatsoever.

[0018] More specifically, fixation to the sacrum is
based on the use of a template which after fixing the bar
to the lumbar area of the spine allows to set the exact
point at which the screw must be implanted, as well as
its orientation, although the angle of the sacrum screws
need not be precise since it must adapt to the screw
head to form a knuckle. For this is used an angular link-
ing plate, shaped so that it absorbs the angle formed by
the spine where the sacrum meets the lumbar verte-
brae, which linking plate is provided at one of its ends
with atransverse orifice for coupling of the spinal fixation
bar, an orifice which has a toothed innerface to improve
grip on the bar, and which is crossed by a threaded or-
ifice for implantation f a tightening screw, preferably with
an Allentype head, while on the other end of the clinking
plate are established the means of attachment to the
screw head.

[0019] Such fixation means comprise a housing with
atronco-conical narrowing opening, through which may
pass freely the screw head so that it can be implanted
in the bone prior to coupling of the linking plate, estab-
lishing inside said housing with a threaded side wall an
open washer whose diameter in a relaxed state is great-
er than both the diameter of the screw head and the di-
ameter of the narrowed opening of the housing, also al-
lowing passage through it of the screw head, this as-
sembly complemented by an externally threaded bush-
ing which is preferably provided with Allen operation
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means, and the tightening of which causes an axial dis-
placement of the washer with its ensuing strangulation
on the screw head and fixation of the latter, with the
bushing having a hemispherical housing as a seat for
the screw head which allows a knuckle joint movement
of these elements prior to the final tightening of the as-
sembly.

[0020] The particular configuration of the linking plate
and the fixation means to both the screw head and the
bar linking it to the rest of the spine make this fixation
free of tensions which may damage the sacrum in the
area of implantation of the screw.

DESCRIPTION OF THE DRAWINGS

[0021]) The characteristics of the present invention will
be better understood in view of the accompanying draw-
ings made of a preferred embodiment of the invention,
where for purposes of illustration only and as an integral
part of the description the following is shown:

Figure 1.- Shows a perspective exploded view of an
intervertebral fixation system for spinal treatments
in accordance with the present invention, in which
some of its elements are shown in a diametric cross
section, according to a first embodiment where a
fixed system is taught.

Figure 2.- Shows the same assembly of the previ-
ous figure duly assembled and in cross section.

Figures 3 and 4.- Show similar representations to
figures 1 and 2 corresponding here to the mobile
system embodiment.

Figures 5 and 6.- Shows representations also sim-
ilar to those of figures 1 and 2 here corresponding
to the system which uses a linking plate.

Figure 7.- Shows a side elevation view of the device
meant for transverse union of bars which is also part
of the system of the invention.

Figure 8.- Shows a detail of a transverse section of
the device of the previous figure along the A-B line
of said figure.

Figure 9.- Shows the transverse union device fully
assembled together with the element which keeps
all components united, which is shown in an inde-
pendent perspective view,

Figure 10.- Shows a side elevation and sectional
view of the linking plate which participates in the fix-
ation system to the sacrum bone, on which are cou-
pled the screw head and the bar which bypasses
and stiffens the sacrum to other vertebra(e) of the
spine.
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Figure 11.- Shows a plan view of said linking plate
of the previous figure, here lacking the screw fixing
it to the sacrum and the bar, as well as the latter's
tightening screw.

Figure 12.- Shows a side elevation view of the bush-
ing which presses and holds the screw head in an
alternative embodiment for a mobile system.

Figure 13.- Shows a side elevation and sectional
view of the bushing of the previous figure for a fixed
system.

Figure 14.- Shows the assembly of the bushing of
figure 12 onto the corresponding anchor plate which
is part of the system object of the invention.

PREFERRED EMBODIMENT OF THE INVENTION

[0022] In view of these figures, and more specifically
of figures 1 and 2, the intervertebral fixation system for
spinal treatrnents disclosed by the invention comprises
ascrew (1), to be inserted in the bone, provided with a
spherical head (2), provided with an axial blind orifice
(8), with a polygonal section, to allow its implantation in
the bone with the aid of an Allen wrench. Meant to be
coupled to head (2) of screw (1) is an anchor plate (4)
which is provided at its proximal end with respect to the
screw with a tronco-conical narrowing (5), with this nar-
rowing defining an orifice (6) which allows to pass screw
head (2), and said anchor plate further incorporating
large recesses (7), diametrically aligned, which allow
implantation of bar (8), which is the actual piece which
joins the vertebrae, as well as an inner threading (9) in
the area which frames said recesses (7).

[0023] Anchor plate (4), is meant to receive within it
an open washer (10) with a diameter in a relaxed state
similarto the inner diameter of the lower sector of anchor
plate (4), meant to narrow radially onto the lower area
of screw head (2) by axial displacement of a bushing
(11), which is basically cylindrical as anchor plate (4),
and provided with a circular front for support on washer
(10), provided with an axial lug (12), which emerges
from its base and couples in blind orifice (3) of screw
head (2), and through which these elements are immo-
bilised, and further provided with an upper plate (13)
where bar (8) rests.

[0024] Thus, plate (13) of bushing (11) is meant to
support bar (8) and the axial pressure which is exerted
through a second bushing (14) by a threaded plug (15)
coupled to threaded opening (9) of the anchor plate (4),
which bushing (14) is provided at its base with a thread-
ed orifice (16) which allows it to remain attached to plug
(15), which in turn for such purpose is provided with a
smooth neck (17) set back with respect to its own
threaded sector (18), where bushing (14) is inserted but
free. Saidplug (15) also incorporates an axial, polygonal
orifice (19) which can be driven by means of an Allen
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wrench as that used to implant screw (1). Said part (15)
is provided on its lower area with a circular striation
meant to ensure its grip on bar (8), which is also striated.
[0025] Anchor plate (4) is provided with a pair of lat-
eral recesses (4') which after insertion of part (11) are
recut so that said bushing (11) cannot exit nor turn, re-
maining positioned so that it may properly receive bar
(8).

[0026] The above described structure is essentially
repeated for a mobile fixation system, except that here
bushing (11'), equivalent to bushing (11) of the previous
case, instead of incorporating the latter's axial lug (13)
incorporates a hemispherical inner surface (20) with a
curvature in accordance to that of screw head (2), there-
by establishing a knuckle joint between the two which
allows to change the fixed situation of the previous case
with bar (8) perpendicular to screw (1), so that the bar
may adopt the optimal inclination with respect to the di-
rection of the screw.

[0027] In addition and as represented in figures & and
8, when the system incorporates a linking plate (21) this
shall be provided with a housing (22) similar to the lower
sector of anchor plate (4) of the previous cases, with the
same natrowing tronco-conical opening (5) and equally
provided with a threading (23) for coupling of a bushing
(11"), also similar to bushing (11) of the fixed system with
the same axial lug (12) but with an external thread for
implantation in berth (22) of plate (21), and more spe-
cifically for axial pressure on open washer (10), causing
it to strangle on head (2) of screw (1).

[0028] In a different sector of lining plate (21) is pro-
vided a threaded orifice (24) for attachment to the plate
of anchor plate (4"), which here configures a lower hous-
ing (25) for a pseudomorse cone (26) with a tronco-con-
ical sector (27) and a threaded neck (28), between
which is defined a neck (29) meant to immobilise pseu-
domorse cone (26) in order to ensure that when it is
pressed on by the bar it will form a single rigid body,
which will be supplied to the doctor suitably coupled to
anchor plate (4°), with the free end of neck (28) riveted
to prevent its decoupling from said anchor plate, but al-
lowing a certain mobility so that bar (8) may be suitably
directed, with the doctor performing the final fixation with
the aid of a set screw (62) which moves in a lateral orifice
(61) of plate (21), open towards orifice (24), meant to
act on said neck (29) and more specifically to perma-
nently immobilise anchor plate (4") with respect to plate
(21), said cone (26) determining the seat for bar (8)
which is similarly attached with the aid of bushing (14)
and threaded plug (15) in sector (8) of said anchor plate
(4").

[0029] In addition to the described structure the sys-
tem further includes a device for transverse union of the
bars, represented in figures 7 and 8, which consists of
a part (30) provided with a laterally open, concave, ap-
proximately C-shaped housing (31) for coupling and
resting of one of bars (8) to be joined, which housing
(31) is crossed by a transverse orifice (32), slit in the
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same sense as housing (31) and meant to receive the
second bar (8, with the final locking of the bars after
their correct mutual positioning obtained with a threaded
plug (33) which is coupled to an also threaded orifice
(34) of part (30) which presses bar (8') against bar (8).
[0030] Figure 9 shows the transverse bar union de-
vice finally assembled, which comprises a cap (37) suit-
edin shape and size to be coupled to the top of part (30)
in order to prevent the latter from separating from bar
(8") and retaining threaded plug (33), so that the trans-
verse union device is mounted before or after its instal-
lation on bars (8), considerably simplifying its handling.
[0031] For this purpose cap (37) is provided on its top
base with an orifice (38) through which can be accessed
plug (33) so that it may be threaded, and is further pro-
vided with respective orifices (39) and (39') for passage
of bar (8') through it and through transverse orifice (32).
Cap (37) keeps together part (30), bar (8') and threaded
plug (33), as bar (8') cannot move since it is inserted in
said orifices, while cap (37) retains inside it threaded
plug (33) but allows its axial displacement with respect
to orifice (34) so that itmay exert or release the pressure
on bar (8).

[0032] To prevent part (30) and the elements joined
to it from being removed through the ends of bar (8'),
these ends are expanded or oversized, or any element
which increases their diameter is added, characteristic
which has not bee represented in the figures.

[0033] It only remains to point out that head (2) of
screw (1) has striations to ensure stability of the assem-
bly after it is tightened, and that bar (8) has a striated
surface for the same purpose of providing a proper sta-
bility after it is fixed.

[0034] In addition to the described system, a method
of attachment to the sacrum has been designed and
shown in figures 10 and 11, which has as a basic ele-
ment a linking plate (40) embodied as a part with two
end sectors (43) and (44), the first provided with a hous-
ing (45) for head (46) of the sacrum implantation screw,
and the second provided with an orifice (47) for implan-
tation of the bar (48) meant to relate and attach the sac-
rum to one or more spinal vertebrae, with the particular
characteristic, as seen in figure 9, that the two sectors
(43) and (44) of said part form a suitable angle to com-
pensate the angle between the sacrum and the rest of
the spine.

[0035] Housing (45) for screw head (46), basically cy-
lindrical, has a tronco-conical narrowing (49) at the end
where it meets the sacrum, and a threaded sector (50)
on the opposite end, with opening (51) defined by said
tronco-conical narrowing (49) having a diameter greater
than that of the spherical screw head (46) in order to
allow the implantation of said screw in the sacrum prior
to assermnbly on it of liking plate (40), with the truncated
cone plane of narrowing (49) specifically meant to stran-
gle an open washer (52) which rests on it, which when
relaxed also has a diameter greater than that of the
screw head (46) so that said head may pass through it,
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and which is axially displaced with the aid of a bushing
(53), interiorly defining a cambered hemispherical hous-
ing (54) to allow a knuckle movement of head (46) of the
screw, and which is provided with an external thread for
attachment to threaded sector (50) of housing (45), and
is further provided on its base with a polygonal orifice
(55) for driving with an Allen wrench, all such that after
screw head (46) is implanted in housing (45) and after
the linking plate (40) is properly orientated with respect
to axis (56) of said screw, the pressure applied by bush-
ing (53) causes an axial displacement of washer (52)
and its strangulation on the neck of the screw with the
ensuing locking of the assembly, which locking is fa-
voured by the presence of annular teeth (57) on screw
head (46) which bite into the surface of housing (54) of
bushing {(53).

[0036] Furthermore, orifice (47) for implantation and
fixation of bar (48) which links the linking plate attached
to the sacrum to the adjacent area of the spine, has an
inner surface provided with striations (58) meant to im-
prove the grip on said bar, specifically when it is pressed
in its housing by a screw (59) preferably with an Allen
type head, which is threaded in an orifice (60) of sector
(44) of linking plate (40), which opens perpendicularly
towards orifice (47) for implantation of said bar.

[0037) Figures 12, 13 and 14 show an alternative em-
bodiment for bushing (11) or (11'), when the system is
not provided with open washer (10).

[0038] Specifically, in this case bushing (11a) is con-
ical at its lower area and is divided into sectors (63)
which allow deformation of the part when it is tightened
and meets conical area (5) of anchor plate (4), which
allows entry of spherical head (2) of screw (3), and clips
when pressing said bushing (118) against anchor plate
(4), making the conical areas clamp spherical head (2)
of screw (3), so that the latter is fixed in place and at-
tached to the system.

[0039] As described above bushing (11a)canbe used
for the fixed system, while bushing (11'a) can be used
in the mobile system, in which case it is provided with a
central and inner appendix (64), being in all other ways
including its function identical to bushing (11a).

[0040] The assembly is delivered assembled, so that
its disassembly requires special clamps, first loosening
the system and then, through the groove of anchor plate
(4) through which the bushing projects slightly, the spe-
cial clamp is used on the threads, taking care not to
move the bushing and lock it when pulling on the screw,
thereby allowing exit of the screw.

Claims

1. Intervertebral fixation system for spinal treatments,
which includes pedicle screws (1) having a spheri-
cal head (2) provided with a blind axial orifice (3)
with a polygonal section, said screws (1) to be im-
planted in the bone, to which are attached bars act-
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ing as a linking means between the various screws
for relative immobilisation of the corresponding
bones, fixation system this which may be fixed or
mobile, and including a complement for fixation of

er (10) onto the screw head, while on the other end
of the linking plate (21) is defined a threaded orifice
(24) for fixation of an anchor plate (4"), here provid-
ed with a tronco-conical housing (25) for a pseudo-

the sacrum, characterised in that the spherical 5 morse cone (26), provided with a threaded neck
head (2) of the screw (1) is aided by an anchor plate (28) for fixation to orifice (24) and on which rests
(4) which inits area proximal to screw (1) is provided bar (8), which is also fixed with the aid of an upper
with a tronco-conical narrowing opening (5) which bushing (14) and the complementary plug (15) for
defines an orifice (6) with a diameter greater than axial tightening.
that of screw head (2), and with said anchor plate 10
(4) designed to house within it a bushing (11) on Intervertebral fixation system for spinal treatments,
which rests bar (8) to be fixed, , with an additional as claimed in claim 5, characterised in that be-
bushing (14) acting on the external area corre- tween tronco-conical sector (27) and cylindrical
sponding to bar (8), and axially pressed by a plug threaded sector (28) of pseudomorse cone (26) is
(15) which is threaded onto the also threaded open- 15 provided a perimetral neck (29) which after assem-
ing (9) of anchor plate (4), which is provided with bly of said cone (26) on the threaded orifice (24) of
lateral recesses (4') to prevent separation or rota- linking plate (21) is facing an also threaded lateral
tion of bushing (11) after it is inserted in anchor plate orifice (61) of plate (21), in which lies a pin (62)
(4). which permanently immobifises cone (26) and an-
20 chor plate (4") with respect to base plate (21).
Intervertebral fixation system for spinal treatments,
as claimed in claim 1, characterised in that for a Intervertebral fixation system for spinal treatments,
fixed system bushing (11) includes an inner lug (12) as claimed in previous claims, characterised In
emerging axially from its base, with a section having that the lower part of plug (15) is striated to improve
the same configuration as blind orifice (3) of screw 25 the grip when it is tightened, while bar (8) which con-
head (2) for the relative immobilisation of these two nects the screws is also striated for a similar pur-
elements. pose.
Intervertebral fixation system for spinal treatments, Intervertebral fixation system for spinal treatments,
as claimed in claim 1, characterised in that fora 30 as claimed in previous claims, characterised in
mobile fixation system bushing (11°) has a concave that in it also participates a transverse bar linking
inner surface (20) with a hemispherical shape, de- device, embodied as a part (30) provided with a lat-
fining a knuckle type joint with head (2) of screw (1). eral recess (31) with a concave shape, transversally
elongated with respect to its opening and meant to
Intervertebral fixation system for spinal treatments, 35 house on of bars (8) to be linked, said recess (31)
as claimed in previous claims, characterised in crossed by a transverse orifice (32) which is also
that the anchor plate (4) houses within it an open grooved in the same direction, meant for implanta-
washer (10) so that the axial displacement of the tion of the second bar (8') to be joined to the first,
bushing (11) causes a strangulation of the washer with part (30) including a threaded orifice (34) per-
(10) on the lower area of screw head (2) and the 40 pendicular to both recess (31) and orifice (32), and
ensuing locking of the latter onto the anchor plate in which is placed a threaded plug (33) for tightening
(4). one bar (8" against the other bar (8) at the point
where they cross, further aiding in this a cap (37)
Intervertebral fixation system for spinal treatments, sized and shaped so that it couples to the top of part
which includes pedicle screws (1) having a spheri- 45 (30), to bar (8" and to threaded plug (33) during im-
cal head (2) provided with a blind axial orifice (3) plantation or removal of the transverse linking de-
with a polygonal section, said screws (1) to be im- vice, but which allows the axial displacement of
planted inthe bone, to which are attached bars act- threaded plug (33), for which cap (37) is provided
ing as a linking means between the various screws on its top base with an orifice (38) for access to
for relative immobilisation of the corresponding 50 threaded plug (33), and with orifices (39 - 39') for
bone, fixation system which is aided by a linking passage of bar (8.
plate characterised in that the linking plate (21)
includes on one of its ends a housing (22) which in Intervertebral fixation system for spinal treatments,
is area proximalto screw (1) is provided with a tron- as claimed in previous claims, characterised In
co-conical narrowing opening (5), with an inner 55 that the component parts are pre-assembled prior
threading (23) for receiving bushing (11"), which is to their final assembly.
in turn provided with an external threading and
which acts as a strangulation means of open wash- 10. Intervertebral fixation system for spinal treatments,
6

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01430; Petitioners’ EX1002
Page 377 of 2152



1.

12

13.

14.

15.

1 EP 1210 914 A1

as claimed in previous claims, characterised in
that tightening plug (15) implies fixation of anchor
plate (4) against screw (1) with the assembly form-
ing a single piece.

Intervertebral fixation system for spinal treatments,
as claimedin claim 1, characterised in that the in-
itial fixation of screw (1) and anchor plate (4) is aid-
ed by an open washer (10) which is forced open to
allow passage of the head of screw (1), and which
closes firmly when said washer passes the largest
diameter of the head of screw (1).

Intervertebral fixation system for spinal treatments,
as claimed in claim 8, characterised in that the
ends of bars (8') are widened or have attached el-
ements which increase their diameterto preventthe
their accidental exit from linking parts (30).

Intervertebral fixation system for spinal treatments,
as claimed in claim 1, characterised in that the
complement for fixation to the sacrum consists of a
linking plate (40) meant to relate sacrum implanta-
tion screw (46) to the corresponding bar (48), adopt-
ing said linking plate an angular configuration so
that between the area (43) of implantation of screw
head (46) and area (44) of implantation of bar (48)
is defined an angle which compensates the anatom-
ical angle between the sacrum and the lumbar area
of the spine, establishing at these ends (43) and
(44) of linking plate (40) fixation means for head (46)
of the screw and for bar (48).

Intervertebral fixation system for spinal treatments,
as claimed in claim 13, characterised in that fink-
ing plate (40) incorporates as a means of fixation of
screw head (43) a basically cylindrical housing (45)
with a narrowed tronco-conical opening(49) at the
height where it adapts to the sacrum, with a diam-
eter greater than that of the screw spherical head
(46), and on which tronco-conical surface (49) lies
an open washer (52) which in its relaxed state has
a greater diameter than the screw head to allow
coupling of the linking plate to it after implanting said
screw to the sacrum, and which strangles onto the
neck of said screw head by action of a bushing (53)
provided with a hemispherical housing (54), which
defines a knuckle joint for the screw head, which
bushing is threaded in the inner wall of housing (45)
and is provided with an Allen type head (55) for its
driving during the tightening operation.

Intervertebral fixation system for spinal treatments,
as claimed in claims 13 and 14, characterised In
that linking plate (40) has as fixation means to bar
(48) abasically cylindrical orifice (47) through which
opens radially a further orifice (60}, this one thread-
ed, in which is a screw (59), preferably Allen type,

20

25

30

35

40

45

50

55

16.

12

which presses bar (48) against the wall of orifice
(47), which wall is provided with angular means (58)
to improve grip on said bar (48).

Intervertebral fixation system for spinal treatments,
as claimed in claims 1 to 3, characterised in that
both bushing (11a) in the fixed system and bushing
(11'a) in the mobile system are divided into sectors
(63) which may deform to allow passage of head (2)
of screw (1) and the later clipping of said head to
hold the screw and attach it to the system.
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