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DEVICES FOR SPINAL FUSION

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 222131450

PRELIMINARY AMENDMENT

Dear Sir:

Prior to cxamination on the merits and caleulation of the filing fee, please amend the

above-identificd application as follows;

Amendments to the Specification begin on page 2 of this paper:
Amendments t0 the Claims. as reflected in the listing of claims, begin on page 4 of this
paper; and

Remarks begin on puge K of this paper,
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AMENDMENTS TO THE SPECIFICATION:

On Page 1, please replace paragraph [0001] with the following new paragraph:

This application is a Divisional Application of copending application Serial No.
11/842,835. filed on August 21, 2007, which is a Continuation-In-Part Application of application
Serial No. 11/336,815, filed on Seprember, 29, 2006. now LS. Patent No. 7,846,188 issucd on
December 7. 2010. which is @ Continuation-In-Part Application of application Serial No.
11/208.644, filed on August 23, 2005, now U.S. Patent No. 7.704,279% issued on April 27, 2014.
for which prierity is claimed under 35 U.S.C. $120: and this application also claims priority
under 35 ULS.C. § 119%e) of ULS. provisional application No. 60/670.231, filed on April 12,
2005: the entire contents of all the above identified patent applications are hereby incorporated

by reference.

On Page 3. please amend paragraph {000%] as follows:

Furthermore, we present an advanced mechanism in calibrated posterior facet joim
stapling compared (o our previous designs illustrated in our co-pending patents. We also
introduce the entirely novel concept of postetior cervical facet staples to obviate and/or diminish
the need fur posterior cervical pedicle serew imstrumenied fusion, Using combinations and
permutations of ditferent embodiments of cervical facet staples in a modular manner advances

the concept of flexible fusion in the cervical sping,

On Page 13, pleasc amend paragraph [0038] as follows:

Figures 1 A-D illustrate the Lumbar intervertebral screw box with one fateral oriented
BDFT screw and one medially oricnted #we BDFT screw (Embodiment [A) in sagittal-oblique
{Figure 1A). superior perspective Figure | B). inferior perspective (Figure 1C) and exploded

(Figure } D) views,

o
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IN THE CLAIMS:

Plcase amend the claims as follows. This listing of the claims will replace all prior versions. and

listings, of claims in the application:

1-9. (Cuanceied)

10.  (Currently amended) A self-drilling bone fusion screw apparatus. comprising:

a box_portion including a first intesral screw guide baving 4 first predetermined

anule and a second integral screw puide having a second predetermined anvle,

a first screw member having a tapered end and a threaded body, whercin the first

screw member is disposed in the first integral serew guide at the fiest predetermined angle and

disposed at least partially within the box portion and laterally atigned with the box portion:
a sccond screw member having a tapered end and a threaded body, wherein the

second sergw member is disposed in the sccond integral scirew guide at the second predetermined

angle and dispesed ai least partially within the box portion and laterally zlhigned with the box
portion, bexiuned
wherein the box portion includes a side having a plurality of ridges dispesed-on

11, (Currently amended) The sclf-dnlling bone fusion screw apparatus according to
claim 10,_wherein the box portion includes 4 plurality of holes for bone grafts-which-fuether

MHWW o F .

12, {Currently amended) The sclf-drilling bone fusion screw apparatus according to

claim 11, wherc the box portion includes i screw inserl for securing svhich-s-attachableta a

sceond self-drilling fuston screw apparatus via a plate.
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13, (Original) A self-drilling bone fusion screw apparatus, which comprises:
a first box:
a first screw member having a tapered end and a threaded body disposed at least
partislly within the First box and laterally aligned with the first box:
a second box;
a sccond screw member having a tapered end and a threaded body disposed at
least partially within the second box and laterally aliyned with the second box: und

an attachment member for engaging the first and second boxes.

14.  (Original) The sclf-drilling bong fusion screw apparatus according to claim 13

which further includes bone graft holes.

15, (Original) The sclf-drilling bone fuston screw apparatus according to ¢laim 13

wherein the plate is joined to the first and sccond boxes by a plurality of screws.

16, (Omginal) A tool assembly for manipulating a sclf-drilling bone fuston screw
apparatus, which compriscs:
a handle;
a gripper cooperating with the handle and having a plurality of prongs;
a4 screw guide, held in place the plurality of prongs. for controlling the direction of

sclf-drilling screws that arc screwed into a vertebral body.

17. {(Oniginal) The tool assembly for manipulating a sclf-dritling bone fusion serew
apparatus, according to claim 16, which further includes a key for controlling an adjustment

device which controls the height of the self=drilling bone fusion serew apparatus.

18 (Original) A cervical facet staple, comprising:
u curved staple base:
at feast two prongs attached 10 the bottom surface of the curved staple base; and

an nscrtion member disposed on the top surface of the curved staple basc.

h
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19, (Original) The cervical facet staple, according to claim 1X further including at

Icast four prongs attached to the bottom surface of the curved staple base,

200 (Original) The cervical facet staple, according to claim 19 wherein the insertion

member includes a threaded insert.

21, (Original) An impaction tool for a cervical facet staple. comprising:
a handle;
a stem attached to the handle:
a phurality of wings for contacting the cervical facet staple: and

an insertion member for coupling the cervical facet staple to the impaction tool.

22, (Original) The impaction tool for a cervical facot staple, according to claim 21

wherein the handle includes a flattened portion that can be struck by a mallet.

2
‘oo

{Onginal) A lumbar facct staple, comprising:

a pair of rotating arms,

at lcast two prongs attached 1o the inner surfaces of the rotating arms: a plurality
of spurs attached to one of the rotating arms; and

u ratchet attached to one of the rotating arms:

wherein the rotating arms and prongs arc rotated to a closed position ta staple «

lumbar facet jont,

24, (Original) The self-drilling bone fusion screw apparatus according to claim 13,
wherein the attachment member for engaging the fint and sccond boxes comprises a plate or a
circumferential cage defining at Icast one recess, the first and the second boxes being positioned

within the recess of the circumferential cage.
25, (Original) The ool assembly according to claim 10, further comprising

4 driver assembly, the driver assembly comprising:

4 handle;
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a drive bit portion: and

a flexible drive shaft extending between the handle and the drive bit

portion for manipulating a screw of an expandable or non-cxpandable screw box.
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REMARKS

Claims 1-235 were previously pending in the application. This Amendment cancels
claims 1-9 and amends claims 10-12 to correct informalitics. Claims 13-25 remain unchanged.

Claims 10. 13, 16, 1, 21, and 23 arc independent.

With respeet to the prior copending application Scrial No. 1178428355, filed on August
21,2007, which is a Contmuation-In-Part Application of application Serial No. 11/536,815, filed
on September, 29, 2006. now U.S. Parent No. 7.846,188 issucd on December 7. 2010, which is 4
Continuation-In-Part Application of application Scrial No. 11/20%,644, filed on August 23, 2005,
now U.S. Patent No. 7.704.279 issued on April 27, 2010. for which priority is claimed under 33
U.S.C. 8120, Applicant hereby incorporates the claim of priority under 35 U.S.C. § 119(e) of
U.S. provisional application No. 60:670.231. filed on April 12, 2003,

Early and favorable prosccution on the merits is respectiully requested,
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In view of the above, entry of the present Amendment and allowance of Claims 10-25 are
respectfully requested. If the Examiner has any questions regarding this amendment. the
Examiner is requested to contact the undersigned.

Picase charge Depaosit Account No. 505364 for any deticiency or overpayment.

Respectfully Submitted.

/John ). Dresch /
John J. Dresch
Attorncy for Applicant(s)
Reg. No. 46,672

April 11,2011

Dresch 1P Law. PLLC

PO BOX 650903

Potomac Falls, VA 20165

Tel.: 1.371.333.0930

Fax: 1.703.485.027%

jdreschiv dreschiptaw .com

*%% Customer No, 87409 #¥#*#
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BI-DIRECTIONAL FIXATING TRANSVERTEBRAL BODY SCREWS AND
POSTERIOR CERVICAL AND LUMBAR INTERARTICULATING JOINT
CALIBRATED STAPLING DEVICES FOR SPINAL FUSION

[0001] This application is a Continuation-In-Part Application of copending
application Serial No. 11/536,815, filed on September, 29, 2008, which is a
Continuation-In-Part Application of copending application Serial No. 11/208,644,
filed on August 23, 2005 for which priority is claimed under 35, U.S.C. §120; and
this application also claims priority under 35 U.S.C. § 119(e) of U.S. provisional
application No. 60/670,231, filed on April 12, 20085, the entire contents of all the

above identified patent applications are hereby incorporated by reference.

Field of Invention

[0002] The present invention refates 1o a unique universal bidirectional screw
(BDS) system, and in particular its application to the spine, also referred to as bi-
directional fixating transvertebral (BDFT) screws which can be used as a stand-
alone intervertebral device which combines the dual functions of an intervertebral
spacer which carn be filled with bone fusion material(s), as well as a
transvertebral bone fusion screw apparatus. In the posterior lumbosacral and
thoracic spine, BDFT screw/box constructs can be used independently or
supplemented with & novel horizontal mini-ptate which prevents upward bone
graft intrusion into the thecal sac and nerves. In the anterior lumbosacral spine
BDFT screw box constructs can be inserted into and supplemented by a

circumferential cage. These posteriorly and anteriorly placed stand-alone
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intervertebral body fusion constructs may obviate the need for supplemental

pedicle screw fixation.

[0003) The present invention also relates to stand-alone or supplemenial
posterior cervical and lumbar calibrated inter-articular joint stapling devices which

may obviate and/or lessen the need for supplemental pedicle screw fixation.

Description of the Relevant Art

[0004] The history and evolution of instrumented spina! fusion in the entire
human spine has been reviewed in our two prior copending applications Serial
No. 11/536,815, filed on September, 29, 2006, and Serial No. 11/208,644, filed
on August 23, 2005, the related contents of which are hereby incorporated by
reference. Currently the majority of posterior cervical and almost all anterior and
posterior lumbosacral and thoracic fusion techniques are typically supplemented
with pedicle screw placement. Complications of pedicle screw placement in
cervical, thoracic and tlumbar spine include duration of procedure, significant
tissue dissection and muscle retraction, misplaced screws with neural and/or
vascular injury, excessive blood loss, need for transfusions, prolonged recovery,
incomplete return to work, and excess rigidity leading to adjacent segmental
disease requiring further fusions and re-operations. Recent advances in pedicle
screw fixation including minimally invasive and image-guided technology, and the
development of flexible rods, imperfectly address some but not all of these

issues.
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[0005] Complications of all current spinat interbody fusion devices is their lack of
coverage of the majority of the cross- sectional area of the vertebral endplates,
and their iack of adequate, if any capacity to penetrate bone, and hence the
heightened risk of implant extrusion. Furthermore the bone and biological bone
fusion agents which are packed into the intervertebral space can easily biossom
and grow upward into the thecal sac causing neural compression, in the absence

of a physical barrier between the fusing growing bone, and the thecai sac.

Summary

[0006] Herein we describe multiple device embodiments which combine in a
single construct the dual functions of an intervertebral spacer maintaining disc

space height, and transvertebral body fusion screws.

[0007} We also introduce an entirely nove! horizontal mini-plate capping off the
intervertebral space capable of functioning as a physical barrier preventing
upward bone intrusion and/or compression of the ventral thecal sac, and

traversing and exciting nerve roots.

[0008}] Furthermore, we present an advanced mechanism in calibrated
posterior facet joint stapling compared to our previous designs illustrated in our
co-pending patents. We also introduce the entirely novel concept of posterior
cervical facet staples to obviate and/or diminish the need for posterior cervical
pegicle screw instrumented fusion. Using combinations and permutations of

different embodiments of cervical facet staples in a modular manner advances
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[0009] To achieve safe, effective and minimally invasive segmental spinal
fusion, apphcants propose the use of novel bi-directional fixating transvertebral
(BDFT) screws which can be strategically inserted via anterior or posterior
surgical spinal spproaches into the anterior and middle columns of the
interverterbral disc space. In our previous applications these bi-directional screws
employed turning a wormed driving screw which turns a spur gear which in turn
simultaneously turns a rostral oriented screw into the cephaiad vertebral body,
and a caudal directed screw into the caudal vertebral body. The vertebral bodies
above and below the disc space by virtue of their engagement and penetration
by the BDFT screws are thus linked, interlocked, and eventually biclogically

fused with placement of intervertebral bone agents,

[0010]) In this current application one or more of the described embodiments
may eliminate the intervening wormed driving screws and gears required by
previous designs, e.g., a gearless screw box is achieved. We have designed a
screw box to be placed inter-vertebrally, either unilaterally or bilaterally, in
particuiar, posteriorly between vertebral bodies. The housing screw box
incorporates built-in screw and/or drill guides which allow the direct placement
and insertion of two self drilling screws which are driven in two opposing
directions into superior and inferior vertebral bodies, respectively. One screw
within the screw box is angled superiorly, and the other screw in the screw box 1s

angled inferiorty.

[0011] In yet another embodiment, in addition to these features we designed an
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expanding screw box with sliding triangular bases to house two screws driven in
two opposing directions which can be expanded in two simultaneous directions |
height and depth, by turning a built-in screw adjuster. This is accomplished by a
ctombined positioning tool/screw guide/cage expander to further enhance
trajectory precision and to simultaneously expand the screw box in height and
depth to custom-fit the individual disc space height. This embodiment has two
sub-embodiments; one has two laterally oriented BOFT screws, and the other
has a lateral and a medial oriented BDFT screw. These innovations represent a
continued evolution of our concept of expandable fusion cages described in our

previous co-pending patents.

[0012) In yet anather embodiment we designed a screw box which houses only
one, instead of twa screws. Each box allows the placement of one superior or
inferior directed screw on one side (left or right) , and the contra lateral screw
box device allows placement of an inferior or superior oriented screw which
goes in the opposite direction of the contra lateral device. In totality these two
separate single screw boxes fuse the superior and inferior veriebrae. The
potential advantage of this embodiment is that it diminishes the width of the
screw box in cases where it might be favorable to have less nerve root retraction

with a smatler width device.

[0013) in all screw-box embodiments, a rostral-direcied screw is passed through
one built-in screw guide of the device which then is inserted and screwed into the
superior vertebral body. Then a caudaly directed screw is passed through an

adjacent built-in screw guide which then is inserted and screwed into the inferior

4
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vertebral body. The novelty of this design is the built-in prescribed angles of the
integral screw guides which allow the posterior transvertebral penetration into the
vertebral bodies. This is a truly amazing feat accomplished in the posterior
lumbar spine considering the small anatomically restricted work zone within
which to work, which is very narrowly prescribed by obtuse angulations between
screw and intervertebral bone surfaces. and by nerve root, facet joint and
pedicle. We have also designed a positioning tool for the ptacement of the non-
expandable screw boxes which has a screwdriver with a flexible shaft
specifically designed to fit these devices if a straight screw driver impedes screw
placement. Hence these external tools provide the means in any circumstance to
accomplish precision screw trajectory. The embodiments described herein
compared to our previous co-pending patent designs, streamline and ease
production of bi-directionally oriented transvertebral screws, and allows
placemeni of longer and wider screws with greater bone penetration to provide
yet a sturdier fusion construct. The designs are also easily modifiable for anterior
placement into the cervical spine. The expandable embodiment of the screw box
can also be enlarged and modified to be suitable far cervical, thoracic and lumber

vertebral body replacements.

[0014] The box casings have multiple perforations to allow both screw traversal
and horizontal bone packing preventing upward vertical migration of bone. The
boxes prevent subsidence. Both the inside of the denuded intervertebral space.
and the screw boxes can be packed with autologous or allograft bone, BMP,

DBX or similar osteoconductive material. Posteriorly or anteriorly in the (umbar
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[0015] It is believed that BDFT- screw constructs provide as strong or stronger
segmental fusion as pedicle screws without the complications arising from
pedicle screw placement which include screw misptacement with potential nerve
and/or vascular injury, violation of healthy facets, possible pedicle destruction,
blood loss, and overly rigid fusions. By placing screws across the intervertebral
space from vertebral body to vertebral body, engaging anterior and middle spinal
columns, and not the vertebral bodies via the transpediclar route, the healihy
facet joints, if they exist, are preserved. Because this technique accomplishes
both anterior and middle column fusion, without rigidly fixating the posterior
column, it in essence creates a flexible fusion. This device therefore is a flexible
fusion device because the preserved posterior facet joints retain their function
achleving at least a modicumn of mobiiity and hence a less rigid (i.e. a flexible)

fusion.

[0016} The very advantage of transpedicular screws which facilitate a strong
solid fusion by rigidly engaging all three spinal columns is the same mechanical
mechanism whereby complete inflexibility of all columns is incurred thereby

leading to increasing rostral and caudal segmental stress which leads to an
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increased rate of re-operation.

[0017] Transveriebral fusion also leads to far less muscle retraction, blood loss,
and significant reduction in O.R. time. Thus the complication of pedicular screw
pull-out and hence high re-operation rate associated with the current
embodiment of flexible fusion pedicle screws/rods is obviated. The lumboseacral
screw box embodiments and BDFT screws can be introduced via posterior
lateral, transforaminal or anterior interbody fusion approaches /technigues.
Allhough one can opt to supplement these screws with transpedicular screws
there would be no absolute need for supplemental pedicle screw fixation with

these operative techniques.

[0018] BDFT screw constructs outlined here can also be combined with novel
zero-profile horizontal cervical and, lumbar/thoracic mini-plates. Likewise one or
two of these devices can be inserted anteriorly with or without circumferential

cage supplementation.

[0019] Because the BDFT screws engage a small percentage of the rostral and
caudal vertebral body surface area, multi-level fusions can be performed with

these devices.

[0020] Previous improvements included a novel calibrated lumbar /thoracic
facet stapling device which staples the inferior articulating facet of the superior
segment 1o the superior articulating facet of the caudal veriebral segment
unilaterally or Dbitaterally, which may minimize motion until interbody fusion
occurs. In the present patent application we introduce a new design of the staple

enhancing its calibrating capability.
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[0021] In this patent application we also introduce a novel posterior cervical
facet stapling device which staples the inferior articulating facet of the superior
cervical segment with the superior articulating facet of the caudal vertebral

segment unilaterally or bilaterally.

[0022] The advantage of cervical facet staples is speed and safety. The risks of
cervical facet pedicle screw fixation which include nerve root and vertebral artery
injuries are completely obviated. Thus they thereby achieve the same function of

pedicle screws without the risks.

[0023] Placement of different embodiments of the cervical facet staples along
unilateral and/or bilateral facet joints in 2 modular manner, lead to differing
degrees of calibrated motion joint motion hence introducing for the first time the

concept of calibrated cervical fusion.

[0024} Currently failed anterior lumbar arthroplasties are salvaged by combined
anterior and posterior fusions. BDFT screw constructs could be utilized as a one-
step salvage operation for failed/extruded anteriorly placed lumbar artificial discs

obviating the above salvage procedure which has far greater morbidity.

[0025] For example, in one general aspect, a self-drilling bone fusion screw
apparatus includes a first sliding box, a second sliding box, positioned relative to
the first sliding box, a first screw member having a tapered end and a threaded
body disposed within the first sliding box, a second screw member having a
tapered end and a threaded body disposed within the second sliding box, and an

adjuster for adjusting the height of the sliding boxes.
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[0026] Implementations of this aspect may include one or more of the following
features. For exampie, the first and second screw members may be medially
aligned. At least one of the first and second screw members may be laterally
aligned. The first and second screw members are laterally aligned. One of the
first and second screw members is laterally aligned and the other screw member
is laterally atigned. The first and second siiding boxes may be substantially
tiangularly shaped. The triangularly shaped first and second sliding boxes may
include a sliding rail and ridged surfaces. The triangularly shaped first and
second shiding boxes may include holes for bone grafts. The adjuster may

include a screw.

[0027] In another general aspect, a self-drilling bone fusion screw apparatus
includes a box, a first screw member having a tapered end and a threaded body
disposed at least partially within the box and laterally aligned with the box, a
second screw member having a tapered end and a threaded body disposed at
least partially within the box and laterally aligned with the box, and a plurality of

ridges disposed on along the sides of the box.

[0028] Impilementations of this aspect may include one or more of the following
features. For example, the apparatus may include bone graft holes. The
apparatus may be attachabte to a second self-drilling fusion screw apparatus via

a plate.

[0029]) In another general aspect, a self-drilling bone fusion screw apparatus
may include a first box, a first screw member having a tapered end and a

threaded body disposed at least partially within the first box and laterally aligned

[
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with the first box, a second tox, a second screw member having a tapered end
and a threaded body disposed at ieast partially within the second box and
laterally aligned with the second box, and an attachment member for engaging

the first and second boxes.

[0030] Implementations of this aspect may include one or more of the following
features. For example, the self-drilling bone fusion screw apparatus may include
bone graft holes. The plate may be directty joined to the first and second boxes
by a plurality of screws. The attachment member for engaging the first and
second boxes may include a plate or the attachment member may include a
circumferential cage defining at least one recess. The first and the second boxes
may be positioned within or securely held within the recess of the circumferential

cage, e g, with an interference fit.

[0031] In another general aspect, a tool assembly for manipulating a self-drilling
bone fusion screw apparatus includes a handle, a gripper cooperating with the
handle and having a plurality of prongs, a screw guide, held in place the plurality
of prongs, for controlling the direction of self-drilling screws that are screwed into

a vertebral body.

[0032} Imptementations of this aspect may include one or more of the following
features. For example, the tool assembly for manipulating a self-drifling bone
fusion screw apparatus may include a key for controlling an adjustment device
which controls the height of the self-driliing bone fusion screw apparatus. The
tocl assembly according to claim may include a driver assembly. The driver

assembly may include a handle, a drive bit portion, and a flexible drive shaft
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extending between the handie and the drive bit portion for maniputating a screw
of an expandable or non-expandable screw box. The assembly may include one
or more of an expandable screw box and/or a non-expandable screw box. The
boxes may include one or more screws. The screw boxes may be joined by or

include an attachment member, such as a plate and/or a circumferential cage.

[0033] In another general aspect, a cervical facet staple includes a curved
staple base, at least two prongs attached to the bottom surface of the curved
staple base, and an insertion member disposed on the top surface of the curved

staple base.

[0034} Implementations of this aspect may include one or more of the following
features. For example, the staple may include at least four prongs attached to
the bottom surface of the curved staple base. The \nsertion member may include

a threaded insen.

[0035]) In another general aspect, an impaction tool for a cervical facet staple
includes a handle, a stem attached to the handle, a plurality of wings for
contacting the cervical facet staple, and an insertion member for coupling the

cervical facet staple to the impaction tool.

[0036]) Implementations of this aspect may include one or more of the following
features. For example, the handle may include a flattened portion that can be

struck by a mallet.

[0037] In another general aspect, a lumbar facet staple includes a pair of

rotating arms, at least two prongs attached to the inner surfaces of the rotating
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arms, a plurality of spurs attached to one of the rotating arms, and a ratchet
attached to one of the rotating arms. The rotating arms and prongs are rotated to

a closed position to staple a lumbar facet joint.

BRIEF DESCRIPTION OF DRAWINGS

[0038] Figures 1A-D illustrate the Lumbar intervertebral screw box with one
lateral oriented BDFT screw and one medially oriented two BDFT screw
(Embodiment A) in sagittal-oblique (Figure 1A), superior perspective( Figure

1B), inferior perspective (Figure 1C) and exploded (Figure 1D) views.

[0039] Figure 1E illustrates the lumbar intervertebral expandable screw box with

two lateral oriented BDFT screws (Embodiment IB; sagittal-oblique view).

[0040] Figures 2A-C illustrate the Lumbar interveriebral non-expandable screw
box with two BDFT screws (Embodiment Il) in lateral (Figure 2A), oblique

(Figure2B), and superior perspective (Figure 2C) views.

[0041] Figure 3 illustrates a superior oblique perspective view of left and right
lumbar intervertebral non-expandable screw boxes with one BDFT screw

(Embodiment 1),

[0042] Figures 4A-B illustrate the horizontal intervertebrai zero-profile mini-plate
prior to insertion (Figure 4A), and after insertion (Figure 4B) into two non-

expandable lumbar intervertebral screw boxes with two BDFT screws.

[0043]Figure 4C illustrates two non-expandable lumbar intervertebral screw

13
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boxes with two screws within a large circumferential cage for anterior placement

into the lumbar spine

[0044} Figures SA-C illustrate t positioning ool / screw guide/box expander in
oblique perspective (Figure 5A), lateral (Figure 5B), and exploded (Figure 5C)

views.

[0045) Figure 5D illustrates a superior oblique perspective view of the

posilioning tool/drill guide/box expander component.

[0046) Figures E-G illustrate the sequential steps (I-lll) of the positioning
tooli/screw guide/box expender assembly. Step | (Figure5E), step I} (Figure 5F),

and step I (Figure 5G).

[0047)Figures 5H-1 illustrate the positioning tool for impaction and placement of
the non-expandable screw box with two transvertebral screws. Embodiment t has
a rectanguiar positioning handle (Figure 5H), and embodiment Il has a circular

positioning handte {Figure 5I)

[0048} Figures 6A-B illustrate the insertion of expandable Lumbar bi-directional
screw box with two BDFT screws into the Lumbar spine in obligue (Figure 6A)

and lateral (Figure 6B) views.

[0049] Figures7A-B illustrate the cervical facet staple (Embodiment 1) in lateral

{Figure 7A) and obligue (Figure 7B) views.

[0050] Figures 8-C iliustrate the cervical facet staple (Embodiment 11) in oblique

(Figure 8A), superior perspeciive (Figure 8B} and inferior-oblique (Figure 8C)

14
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views.

[0051] Figure O9A llustrates the two-pronged cervical facet staple

inserter/impactor (Embodiment ().

[0052]) Figure 9B llustrates the two-pronged cervical facet staple

inserter/impactor inserted into the staple (Embodiment 1).

[0053} Figure 10A illustrates the four pronged cervical facet staple impactor

(Embodiment II).

[0054] Figure 10B illustrates the four pronged cervical facet staple impactor

inserted into the cervical facet staple (Embodiment I1).

[0055} Figure 10C illustrates an inferior-obligue perspective view of the four —

pronged cervical facet staple impactor (Embodiment I1).

[0056] Figure 11A illustrates placement of two-pronged cervical facet staples in

a three-dimensional cervical spine.

[0057} Figure 11B illustrates placement of four-pronged cervical facet staples in

a three-dimensional cervical spine.

[0058) Figure 11C illustrates modular placement of two and four pronged
cervical facet staples in a three-dimensional cervical spine to achieve differing

calibrated degrees of fiexibility.

[0059} Figures 12 A-B illustrate the Lumbar facet joint staple with a calibrated

ratcheting mechanism in opened (Figure A) and closed (Figure B) positions.
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DETAILED DESCRIPTION OF THE INVENTION

1. THE MEDICAL DEVICE

[0060} Referring to Figures 1-6, the above described problem can be solved in
the thoracic and lumbar spine by insertion into the denuded intervertebral disc

space multiple embodiments of screw box constructs with BDFT screws.

[0061] Figures 1A-D illustrate three-dimensional views of the Lumbar
intervertebral expandable screw box 100 with two BDFT screws 101, 102; one
lateral and one medially oriented (Embodiment |A). Figure 1E illustrates a
sagittal-oblique view of the lumbar intervertebral expandable screw box 120 with

two lateral oriented BDFT screws 121, 122 (Embodiment IB).

[0062] The expandable box 100 consists of top and bottom triangular sliding
bases 103, 104 (Figures 1-D). The superior and inferior segments of the
height/depth adjusting screw 105 are integrated and connected to the two
separate top and bottom triangular bases 103, 104, respectively. By turning this
adjusting screw 105 back and forth 1.e. clock-wise, and counter clockwise, the
sliding rails 106 of the top triangular base 103 (Figure 1D) slide up and down the
rail inserts 107 on the bottom trianguiar base 104 (Figure 1D). This action will
simultaneously alter the intervertebral height and depth of the screw box 100
allowing individualized custom fitting of the screw box 100 conforming to the

dimensions of the disc space.

[0063]} Transvertebral screw 101 penetrates the top base 103, and
transvertebral screw 102 traverses the bottom base 104 of the screw box 100

The two screws 101, 102 traverse the screw box 100 in opposing directions, bi-

|6
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directionally (whether they are lateral or medially oriented). The external edges
of the triangular bases 103, 104 in contact with vertebral body surfaces include
ridges 107. This facilitates the screw box's 100 incorporation into and fusion with
the superior and inferior veriebral bodies (Figures 1A-E). Both top and bottom
screw box bases 103, 104 are perforated with holes 108 to allow bone placement
for fusion. The entire construct, furthermore, is holiow to allow  bone filling.
Hence this device functions as both an intervertebral bone fusion spacer and bi-

directional transvertebral screw fusion device.

[0064) Figures 2A-C illustrate three-dimensional views of the Lumbar
intervertebral non-expandable screw box 200 with two BDFT screws 201, 202
{Embodiment 1l). Screws 201 and 202 perforate and orient in opposing, superior
and inferior directions. There are holes 208 and hollow spaces allowing
packaging with bone. There are also holes which aliow the traversal of screws.
The superior and inferior edges include ridges 207 to facilitate integration and
fusion with superior and inferior vertebral bodies. The expandable screw box
200 may include a screw insert 209 to attach a horizontal mini-plate (not shown).
The self-contained internalized drill guides are at a 25 degree angle. The screw
boxes can be designed with the internalized drill guides with different angles

and/or different positions within the box.

[0065] Figure 3 illustrates a three-dimensional view of left and right lumbar
intervertebral non-expandabie screw boxes 300a, 300b with one BDFT screw
301 or 302 (Embodiment ). It is roughly half the width of Embodiments 1 and |1

Screw 301 is inserted into screw box 300a (left) and screw 302 is inserted into
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screw box 300b (right). There are holes 308 and hollow spaces allowing packing
of bone to achieve biological fusion. The combined effect of one superior
oriented and one inferior oriented screw fuses the superior and inferior vertebral
bodies with small constructs. This also enables placement of larger dimension

screws compared to embodiments [ and 11,

[0066]} Figures 4A and B illustrate three-dimensional views of the horizontal
intervertebral zero profile mini-plate 400 with two non-expandable lumbar
intervertebral screw boxes 300a, 300b housing two BDFT screws 301, 302.
Figure 4A illustrates the perforations 401 within the plate 400 through which
small plate securing screws 310 will be inserted to connect it to the built-in screw
holes of the screw box 300a, 300b (Figure 4B). The horizontal mini-plate 400
together with the top surfaces of left and right screw boxes 300a, 300b provide a
physical barrier between the underlying bone placed beneath it (not illustrated),

and the thecal sac and nerve roots above it (not illustrated).

[0067}Figure 4C illustrates two screw boxes 300c, 300d within a circumferential
cage 420 (2 in 1) construct which is designed for anterior placement into the
iumbar spine. There are slots 308a. 308 for bone graft placement, bath outside
and inside the boxes. The circumferential cage 420 has perforations 431a for the

placement of transvertebral screws {not shown).

[0068] Figures 5A-C illustrate three-dimensional views of the externai drill
/screw guide -box expander 500 which assists in screw trajectory and box
expansion (embodiments IA-B). For embodiments Il and (I, the same instrument

is utilized; however, an expanding Allen key component is not used.

| &
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[0069F The key components of this device include an Allen key 501, a spring
502, a handle 503, a griper 504 and a screw guide 505. The Allen key 501 when
inserted in the insertion 514 and turned, turns the screw adjuster (Figure 5C)
which in turn regulates top and bottom triangular screw box base sliding, and
hence box 200 width and depth. The griper 504 has griper prongs 506 which
insert into grooves of the screw guide 505 and the screw box 200 (Figures 5A-D)

thus perfectly aligning them.

[0070} Figure 5D illustrates a superior oblique view of the screw guide 505
demonstrating insertions 509 for griper prong 506, built-in trajectory guides 511,

512 for insertions of screws 101 and 102, and the Allen key 501.

[0071]) Figures 5E-G illustrate three—dimensional views of the sequential steps
necessary for the external guide assembly. Figure SE illustrates the insertion of
the Allen key 501 into the handle 503. Figure 5F illustrates the insertion of the
handle 503 through the spring 502 and griper 504. Figure 5G illustrates insertion

of the griper 504 into the screw guide 505.

[0072]Figures 5H-l illustrate three-dimensional views of a positioning tool 500a
for impaction and placement of two transvertebrai screws 201, 202 in the non-
expandable screw box 200. The driver assembly 550 consists of a screw driver
551, a flexible shaft 552 and a square recess bit 553. This facilitates turning the
screws 201, 202 into the bone. The flexible shaft 552 facilitates the avoidance of
spinous processes which might hinder the screw driving if the shaft 552 were
straight. The positioning tooi 500a can have a rectangular handie, Embodiment |

(Figure5H), or a circular handle, Embodiment Il (Figure 5l1). This serves to

|19
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position the screw box within the intervertebral space, and screws 201, 202
within the screw box. Once positioned, the screw box can be impacted by
tapping the handle with a mallet (not shown}. The positioning tool's 500a griper

handle inserts into the screw guide and the box, which maintains alignment.

[0073]} Figure BA illustrates a three-dimensional view of insertion of the

construct (Embodiment |} into the lumbar intervertebral disc space.

[0074] Figure 6B illustrates a three dimensional lateral view of insertion of the
construct (Embodiment 1) into the disc space with short screws. Placement with

longer screws would capture more bone.

[0075} Figures 7Aand B illustrate three-dimensional views of the two-pronged
cervical facet staple 700 (Embodiment 1). There is a staple base 701 which is
contoured to align with the curved surface of the cervical facet joints. There is a
superior impactor threaded insert 702. An impactor can be screwed into this
insert 702 and then impacted with a mailet. The two spikes 703, 704 perforate
the inferior and superior facets of the superior and inferior vertebral bodies hence
teading to cervical facet joint fusion. The spikes can be designed with ridges and/

or fishhooks to facilitate irreversible extraction.

[0076) Figures 8A-C illustrate three-dimensional views of the four-pronged
cervical facet staple 800 (Embodiment Il). Likewise it has a staple base 805
contoured specifically for the surface of the facet joint. It also has an impactor
insert 806. The insertion of a device with four prongs 801-804 instead of two
prongs further limits the degrees of motion of the joint hence making the fusion

more rigid.

MOSKOWITZ-00001932

Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 37



Antorney Docket No. 3003/0105PUS |

[0077] Figures 9 A-B illustrate a three-dimensional view of the two-pronged
cervical staple impactor 900. It has a handle 901, a stem 802, and a screw insert
903 which can be screwed into the threaded staple insert. The impactor has two
wings 904 which keep the staple base edges in place facilitsting staple
impaction. The handle 901of the impactor 900 is broad in order to allow

impaction by a mallet.

[0078] Figures 10A -C iliustrate three-dimensional views of the four-pronged
cervical staple impactor 1000 {Embodiment Il). It has the same features as the
two-pronged impactor 900, except its wings 1004 are broader accommodating
the broader staple base. The impactor 1000 also includes a handle 1001, a stem

1002, and an impact screw 1003.

[0079] Figure 11A illustrates a three-gimensional view of placement of the two
pronged cervical facet staple 700 into a cervical spine model having vertebral
body 1103 and lamina 1104. One staple 700 is perched on the joint 1101 prior to

impaction. The other staple 700 is impacted.

[0080] Figure 11B illustrates a three-dimensional view of placement of the four

pronged cervical facet staple 800 into a cervical spine pre and post impaction.

[0081) Figure 11C Illustrates the concept of modularity and incremental
diminution of movement of the joint by the modular placement of different
combinations and permutations of varying numbers of two and four pronged
cervical facet staples 700, 800. If one wishes to have the most flexible (least
rigid) fusion, one would place a unilateral two pronged staple 700. One can

increase l.e. calibrate increasing degrees of rigidity by increasing the number of
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prorgs penetrating the facet joints bilaterally. In Figure 11C each facet joint is
fused using a total number of six prongs. One side this is accompiished by using
three two pronged staples 700, and on the other side using one four pronged
staple 800 and one two pronged staple 700. These two embodiments can be
mixed and matched unilaterally or bilaterally to vary the degree of rigidity and
conversely flexibility of fusion. The most flexible fusion at one level would be
accomplished by one staple 700 (2 prongs). The highest level of rigidity would be
achieved by placing two four pronged staples 800 on both sides totaling sixteen
prongs. Intermediate degrees of relative joint motion can be modulated by
insertion into the cervical facet joints staples in two-four prong increments from 2-
16. Each additional prong further limits the degree of facet joint motion hence
increasing rigidity, and conversely decreasing flexibility. Thus the novel modular

use of these embodiments heralds an era of flexible cervical spine fusion.

[0082) Figures 12 A - B iliustrate a lumbar facet joint staple 1200 in open and
closed positions and having staple prongs 1203. This lumbar facet staple has
been thoroughly described in our previous co-pending patent applications, Serial
No. 11/536,815, filed on September, 29, 2006, and Serial No. 11/208,644, filed
on August 23, 2008, the relevant portion of each of which is hereby incorporated
by reference hereinafter. The new improvement of this device includes a ratchet
1201. The staple 1200 can be incrementally closed with increased ratcheting
over increasing number of spurs 1202. This achieves increasing calibrated levels
of lumbar facet joint fusion, and conversely diminishing joint flexibility. This new

designs further enhances the capacity to achieve flexible fusions in the lumbar

hini

-
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spine

2. THE SURGICAL METHOD

[0083] Excmiplary surgical steps for practicing one or more of the foregoing

embodiments will now be described.

[0084] The posterior lumbar spine implantation of all the screw box 100, 200,
300 embodiments, with BDFT screws, and horizontal mini-plate 400 can be
implanted via previously described posterior lumbar interbody fusion (PLIF) or
posterior transforaminal Ilumbar interbody fusion (TLIF) procedures. The
procedures can be performed open, microscopic, closed tubular or endoscopic.

Fluoroscapic guidance can be used with any of these procedures.

[0085) After adequate induction of anesthesia, the patient is placed in the
prone position. A midline incision is made for a PLIF procedure, and one or two
parallel paramedian incisions or a midline incision is made for the TLIF
procedure. For the PLIF, a unilateral or bilateral facet sparing hemi-laminotomy is
created to introduce screw box 100, 200, 300 embodiments I-lll into the disc

space, after it is adequately prepared.

[0086] For the TLIF procedure, after unilateral or bilateral dissection and
arilling of the inferior articulating surface and the medial superior articuiating facet
the far lateral disc space is entered and a circumferential discectomy Is

performed. The disc space is prepared and the endptates exposed.

[0087) Then one screw box 100, 200, 300 of either embodiments I-1ll is placed
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on either right, left or both sides. Then another screw box of embodiments 100,
200, 300 I-11l is placed on the coniralateral side. For embodiment | the external
screw guide 505/ box expander is attached to the screw box (Figures 5A-H). First
the Alien key 501 is screwed untit the box conforms perfectly to the height and
depth of the space. Then a pilot hole can be drilled or an awl can start a pilot hole
in the vertebral bodies. Then a transvertebral screw is screwed into the vertebral
body via the built- in box screw guides 505. For difficult angtes, an angled screw

driver can be employed.

[0088) For embodiments lI-1ll the same method is used for placing screws,

except the Allen key 501 is not utitized in the absence of plate expansion.

[0089] If bilateral constructs have been inserted, bone is packed intc the
interveriebral space, as well as within the device. Then the horizontal
intervertebral zero profile mini-plate 400 is slid beneath the thecal sac and is
secured to both ieft and right screw boxes with small mini-plate screws 210
(Figures 4A-B). This prevents bone intrusion into the thecal sac and hence

possible nerve root compression.

[0090] Figures 6A and B iflustrate the process ot insertion and final placement
of the construct into the lumbar spine. The mini- plates 400 can come in different
horizontal lengths and widths to accommodate different intra and inter -patient
disc space diameters. The BDFT screws can come in different widths, lengths

and thread designs.

[0081] The anterior thoracic and lumbar spine implantation of one, two or three

screw box constructs 100, 200, 300 and BDFT screws can be performed in a
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similar manner 10 the posterior application. Likewise, a horizontal mini-plate 400
can be used to cap two or three screw box constructs 100, 200, 300 (one ptaced
midline deeply, one placed left and one placed right, forming a triangulation).
Alternatively two screw box constructs may be placed into a circumferential ring
for anterior placement. Anterior placement of these devices can be performed
into the L4/5 and L5/81 spaces on the supine anesthetized patient via previously
described open microscopic or endoscopic techniques. Once the disc space is
exposed and discectomy and space preparation are performed, placement of
one, two or three screw box embodiments 100, 200, 300 (I-il) or a 2 in |
construct can be placed. The screw placement is facilitated by the internal screw
guides, and different positioning tools ((Figure 5). A right angled screw driver
and/or ratchet could alternatively be employed A capping mini-plate 400 may be
applied if desirable. The mechanism of screw placement and mini-plate 400

attachment are identicail to what was described above.

[0092] The posterior placement of screw box constructs 100, 200, 300 alone or
combined with horizontal mini-plates 400 into the thoracic spine can be
performed via previously described transpedicular approaches; open or
endoscoplc. The anterior placement into the thoracic spine can te accomplished
via a trans-thoracic approach. Once the disc space is exposed via either
approach, any combination of the above mention Embodiments (I-1ll) can be

inserted. Engagement of the devices is identical to what was mentioned above.

[0093]) For posterior placement of cervical facet staple 700, 800 embodiments,

after adequate induction of anesthesia the patient is flipped prone and his head
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and neck secured. A single midline or two para-median incisions are made for
unilateral or bilateral or multileve! placement of staples. Ultimately the facet joint
is exposed. Alternatively and preferably this can be performed percutaneously
under fluoroscopi¢ guidance with intravenous sedation. The stapie 700, 800
(Embodiments | or II) is loaded into the impactor 900, 1000. The staple 700, 800
is placed on the two articulating cervical facets, and then impacted into the joint.
To achieve modular calibrated fusion different combinations and permutations of
cervical facet stales can be inserted ranging from a single unilateral two pronged
staple providing a high degree of flexibility to a total of four bilaterally placed
four pronged staples 800 (16 prongs) leading to the highest degree of rigidity.
Additional bone may or may not be placed in its vicinity to facilitate permanent
and solid fusion. This procedure can be performed open, closed, percutaneously,
tubulary, endoscopically or microscopically. Figures 11 A-C illustrates placement

of the staples 700, 800 in the cervical spine.

[0094] We have previously described surgical placement of the lumbar facet
joint staple in our two co-pending patents. The surgical procedure for this device

is identical to that which has been previously mentioned.

[0095] The present inventions may provide effective and safe techniques that
overcome the problems associated with current transpedicular based cervical,
thoracic and lumbar fusion technology, and for many degenerative stable and
unstable spine disease. These inventions could replace much pedicle screw-

based instrumentation in many but not all degenerative spine conditions.

[0096] The speed and simplicity of placement of cervical and tumbar facet
26
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staples, and placement of Lumbar screw box —BDFT constructs far exceeds that
of current pedicle screw technology. Furthermore, these devices have markedly
significantly decreased risk of misguided screw placement, and hence decreased
risk of neural and vascular injury, and blood loss. In the lumbar spine BDFT
screw constructs and facet staples could be applied modularly in different
combinations to achieve different degrees of rigidity (flexibility). Patients having
these devices would have decreased recovery and back to work time. These
devices most likely lead to simitar if not equal fusion with significantly less
morbidity, and hence overali make them a major advance in the evolution of
spinal instrumented technology leading to advances in the care of the spinal

patient.

[0097] Another major novelly and advance is the introduction of simple and
safe modular calibrated cervical flexible fusion. To our knowledge neither a
similar device nor a similar mathematical concept of modular joint flexibility/fusion
calibration has been postulated for the cervical spine or for any other articulating
joint.

[0098] To our knowledge there have not been any previously described similar
posterior lumbar and thoracic combined spacer and screw constructs. These
devices can similarly be modified to stabilize bone fractures throughout the entire
body. To our knowledge the description of zero to subzero profile anterior or
posterior horizontal spinal plates which traverse the diameter of the disc space

has not been previously described.
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We claim:

1. A self-drilling bone fusion screw apparatus, which comprises:

a first sliding box;

a second sliding box, positioned relative to the first sliding box;

8 first screw member having a tapered end and a threaded body disposed
within the first sliding box;

a second screw member having a tapered end and a threaded body
disposed within the second sliding box,; and

an adjuster for adjusting the height of the sliding boxes.

2 The self-drilling bone fusion screw apparatus according to claim 1 wherein the

first and second screw members are medially aligned.

3. The self-drilling bone fusion screw apparatus according to claim 1 wherein at

least one of the first and second screw members is |aterally aligned.

4. The self-drilling bone fusion screw apparatus according to claim 3 wherein

both the first and second screw members are laterally aligned.

5. The self-drilling bone fusion screw apparatus according to claim 1 wherein
one of the first and second screw members is laterally aligned and the other

screw member is aterally aligrned
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6. The self-crilling bone fusion screw apparatus according to claim 1 wherein the

first and second sliding boxes are substantialiy triangularly shaped

7 The self-drilling bone fusion screw apparatus according to clam 6 wherein the
triangularly shaped first and second sliding boxes include a sliding rail and ridged

surfaces.

8. The self-drilling bone fusion screw apparatus according to claim 7 wherein the

triangularly shaped first and second sliging boxes include holes for bone grafts.

9 The self-drilling bone fusion screw apparatus according to claim 8 wherein the

adjuster includes a screw.

10. A self-drilling bone fusion screw apparatus, which comprises:

a box;

a first screw member having a tapered end and a threaded body disposed
at least partially within the box and laterally aligned with the box;

a second screw member having a tapered end and a threaded body
disposed at least partially within the box and |aterally atigned with the box; and

a plurabty of ridges disposed on along the sides of the box.

11. The self-drilling bone fusion screw apparatus according to claim 10 which

further includes bone graft holes.
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12 The self-drilling bone fusion screw apparatus according to claim 11 which is

attachable to a second self-drilling fusion screw apparatus via a plate.

13. A self-drilling bone fusion screw apparatus, which comprises:

a first box;

a first screw member having a tapered end and a threaded body disposed
at least partially within the first box and laterally aligned with the first box;

a second box;

a second screw member having a tapered end and a threaded body
disposed at least partially within the second box and laterally aligned with the
second box; and

an attachment member for engaging the first and second boxes.

14 The self-drilling bone fusion screw apparatus according to claim 13 which

further includes bone graft holes.

15. The self-drilling bone fusion screw apparatus according to claim 13 wherein

the plate is joined to the first and second boxes by a plurality of screws.

16. A tool assembiy for manipulating a self-driiling bone fusion screw apparatus.
which comprises:
a handle;

a gripper cooperating with the handle and having a plurality of prongs;

30
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a screw guide, held in place the plurality of prongs, for controlling the

direction of self-drilling screws that are screwed into a vertebral body.

17.  The tool assembily for manipuiating a self-drilling bone fusion screw
apparatus, according to claim 16, which further includes a key for controlling an
adjustment device which controls the height of the self-drilling bone fusion screw

apparatus.

18. A cervical facet staple, comprising:

a curved staple base;

at least two prongs attached to the bottom surface of the curved stapie
base, and

an insertion member disposed on the top surface of the curved staple

base.

19. The cervical facet staple, according to claim 18 further including at least four

prongs attached to the bottom surface of the curved staple base.

20. The cervical facet staple, according to claim 19 wherein the insertion

member includes a threaded insert.

21 An impaction tool for a cervical facet staple, compnsing:

a handle;

3
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a stem attached to the handle;
a plurality of wings for contacting the cervical facet staple; and
an insertion member for coupling the cervical facet staple to the impaction

tool.

22. The impaction tool for a cervical facet staple, according to claim 21 wherein

the handle includes a flattened portion that can be struck by a mallet.

23. A lumbar facet staple, comprising:
a pair of rotating arms;
at least two prongs attached to the inner surfaces of the rotating arms;
a pluraiity of spurs attached to one of the rotating arms; and
a ratchet attached to one of the rotating armis,
wheremn the rotating arms and prongs are rotated to a closed position to

staple a lumbar facet joint.

24. The self-drilling bone fusion screw apparatus according to claim 13, wherein
the attachment member for engaging the first and second boxes comprises a
plate or a circumferential cage defining at least one recess, the first and the

second boxes being positioned within the recess of the circumferential cage.

25. The tool assembly according to clam 16, further comprising a driver

assembly, the driver assembly comprising:
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a handie;
a drive bit portion; and
a flexible drive shaft extending between the handle and the drive bit

portion for manipulating a screw of an expandable or non-expandabie screw box.
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ABSTRACT OF THE DISCLOSURE

A self-drilling bone fusion screw apparatus is disclosed which inciudes at
least first and second sliding boxes. A first screw member having a tapered end
and a threaded body is disposed within the first sliding box, and a second screw
member having a tapered end and a threaded body disposed within the second
sliding box. An adjuster adjusts the height of the sliding boxes. The screw
members are screwed into vertebral bodies in order to fuse the vertebral bodies
together. A plurality of the self-drilling bone fusion screw apparatuses may be
attached together andfor integrated via a plate or cage. Also disclosed is a
cervical facet staple that includes a curved staple base and at least two prongs

attached to the bottom surface of the curved staple base.
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DECLARATION AND POWER OF ATTORNEY ATTORNEY DOCKET NO. 3003/0)03FUS1
FOR PATENT APPLICATION (continued)

Full Nawme of Inventor: Fablo A Valdivia ¥ ALVARADO Citizenship: BOLIVIA
Residence: 112 Pearl Street Apt#2, Camnbridge MA 02139 US

Post Office 52 Same
/Xy/é’wwdf/mé 8/2i)oF

Inverdtor's Signature Date

Full Name of lnventor: Mosbeh T. MOSKOWITZ Citizenship: DS
Residence: 212 Novth Adams St., Rockville, MD 20850 US
Post Office Address: Sgme

[nventor's Signature Date
Full Name of Inventor: Nathan C. MOSKOWITZ Citizeaship: US

Residence: 212 North Adams St.. Rockviile, MD 20850 US
Post Office Address: Same

Inventor’s Signature Date
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Description Fee Code Quantity Amount Su:g;:;; in
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 857
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Total Files Size (in bytes){ 5100907

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. it serves as evidence of receipt similarto a
Post Card, as described in MPEP 503,

New Applications Under 35 U.5.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53({b)-(d) and MPEP 506), a Filing Receipt {37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.5.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.5.C. 371 and other applicable requirements a Form PCT/DO/ED/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due caurse.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Attorney Docket No.: 3003/0105PUS2

CONCLUSION

In view of the above, ¢ntry of the present Amendment and allowange of Claims 10-25 are

respectfully requested. If the Examiner has any questions regarding this amendment, the

Examiner is requested to contact the undersigned.

Please charge Deposit Account No. 505364 for any deficiency or overpayment.

Dresch IP Law, PLLC

PO BOX 650903

Potomac Falls, VA 20165

Tel.: 1.571.333.0930

Fax: 1.703.485.0278
jdresch@dreschiptaw . com

%** Customner No. 87409 ****

0472172011 NRGUYEN (0000009 505364 13084543

01 FC:4011

04 FC:2201

Respectfully Submitted,

/ John J. Dresch /
John J. Dresch
Attorney for Applicant(s)
Reg. No. 46,672

April 11,2011
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Title

BI-DIRECTIONAL FIXATING TRANSVERTEBRAL BODY SCREWS AND POSTERIOR CERVICAL
AND LUMBAR INTERARTICULATING JOINT CALIBRATED STAPLING DEVICES FOR SPINAL
FUSION

Preliminary Class
606

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent exiend only throughout the territory of the United States and have no
effect in a foreign country. an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An internationai {PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in mamber countries, but does not result in 3 grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and tees in countries where patent
protection is desired.

Almast every country has its own patent law, and a perscn desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States. applicants are advised to seek guidance from specific
foreign countries to ensure ihat patent rights are not lost prematureily

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license betare applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign fiting license. The application’s filing receipt contains further information and
guidance as to the status of applicant’s license for foreign filing.

Applicants may wish 1o consult the USPTO booklet. "General Information Concerning Patents” (specifically. the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.goviwebloffices/pac/doc/generatl/index.html.

For information on preventing theft of your iniellectusal property (patenis, trademarks and copyrights), you may wish
to consult the U.S. Governmernit website, http://www.stopfakes.gov. Part of a Depastment of Commerce initiative,
trus website includes seli-help "toolkits” giving innavators guidance on how ta protect intellectual property in specitic
countries such as China. Korea and Mexico. For questions regarding patent enforcement issues. applicants mav
call the U.S Government hotline at 1-866-399-HALT (1-866-999-4158)
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184. if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such ficenses are issued in all apptications where
the conditions for issuance of a license have been met, regardiess of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earher license of similar scope has been granted under
37CFR5.130r5.14

This license is to be retained by the licensee and may be used at any time an o7 alter the effective date thereof uniess
it is revoked. This license 1s automatically transferred to any related applications(s} filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export ot technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries. of other agencies. particutarly the Office of Defense Trade Controls, Department of
State (with respect o Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of industry and
Security, Department of Commerce (15 CFR parts 730-774). the Office of Foreign AssetsControl. Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, it the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may stilt petition for a license under 37 CFR 5.12,
if a license s desired belore the expiration of 6 months from the filing date of the application. If 6 months has lapsed
trom the filng date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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Heplies shouid be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P_.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may aiternatively submit their reply to this notice via EFS-Web.
hitps.//sportal.usplo.gov/autbenticate/Authenticatelsed ogal EPE m|

For more infermation about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-91987 or
visit our website at bitp.//www uspto.goviebge.

If vou are not using EFS-Web to submit your reply. you must include a copy of this notice.

fanguyen/

Office of Data Management, Application Assistance nit {571} 272-4000, or {(571) 272-4200. or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL
P.O.BOX 1450 U.S. POSTAGE PAID

P POSTEDIGITAL
ALEXANDRIA VA 22313-1451 NNNNN

Dresch IP Law, PLLC
P.O. Box 650903
Potomac Falls, VA 20165

llllllIIIIIlll”l”llllllll“ll'

Coutrtesy Reminder for
Application Serial No: 13/084,543

Attorney Docket No: 3003/0105PUS2
Customer Number: 87409
Date of Electronic Notification: 04/26/2011

This is a courtesy reminder that new correspondence is available for this
application. The official date of notification of the outgoing correspondence
will be indicated on the form PTOL-90 accompanying the correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
mailroom@dreschiplaw.com
jdresch@dreschiplaw.com
john_dresch@hotmail.com
Please verify that these email addresses are correct.

To view your correspondence online or update your email addresses, please
visit us anytime at https:/sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Application Number: 13:084,543

Filing Datc: 04:112001

Group Art Unit: 3733

Examiner: Not yet assigned

Confirmation No.: 1303

Title: BI-DIRECTIONAL FIXATING TRANSVERTEBRAL

BODY SCREWS AND POSTERIOR CERVICAL AND
LUMBAR INTERARTICULATING JOINT
CALIBRATED STAPLING DEVICES FOR SPINAL
FUSION

Mail Stop Missing Parts
Commuissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

Sir:

This is in response to a Notice to File Corrected Application Papers under 37 CFR
1.53(b) dated April 26, 2011.

Enclosed are the following documents and fees to complete the filing
requirements of the above-identified apphication.

(X} Applicant claims small entity status. Sec 37 CER 1.27: M.P.E.P. § 509.03.

(X)  Applicant respectfully submits Replacement Drawing FIGS. 6A-6B (two
(2) total sheets).

(X} Applicant respectfully submits a Substitute Spectficauon (clean version

and marked up version). The Substitute Specification does not contain new matter.
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The Substitute Specification includes all of the desired changes made in the
prehiminary amendment.

(X} Excess Claim Fees § 806.00 (Small Entity - thirty onc (31) excess total
claims, (Applicants previowsh paid $330.00 for three (3} excess independent claims on
Aprit 11,2041 1).

(X}  Two (2) Manth Extension of Time Fees § 243.00 (Small Entity)

{X)  Total Fees Paid: $ 1,051.00 (X) PTO-203R

CONCLUSION
If the Examiner has any questions regarding this Reply, the Examiner is requested
to contact the undersigned.

Pleasc charge Deposit Account No. 505364 for any deficiency or overpayment
Respeetfully submitted,

Aohn 1. Drescly
John §. Dresch

Attorney for Applicant(s)
Registrution No. 46.672

August 13, 2011

Dresch 1P Law, PLLC

PO BOX 630903

Potomac Falls, VA 20163
Tel 1.571.333.0930

Fax 1.703.485.027K

idreschi dreschiplan com
*%* Customer No, §7409 ***

[}
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Attorncy Docket No.: 3003/0105PUS2

UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: MOSKOWITZ. ct al.

Application Number: 13/084,543

Filing Datc: 04/11:2011

Group Art Unit: 3733

Examiner: Nat yet assigned

Confirmation No.: 1303

Title: BI-DIRECTIONAL FIXATING TRANSVERTEBRAL BODY

SCREWS AND POSTERIOR CERVICAL AND LUMBAR
INTERARTICULATING JOINT CALIBRATED STAPLING
DEVICES FOR SPINAL FUSION

Mail Step Amendment
Commissioner for Patents
P.O. Box [450

Alexandria. VA 22313-1450

SECOND PRELIMINARY AMENDMENT

Dcar Sir:

Prior to examination on the merits and calculation of the filing fee, please amend the

above-identified application as fellows:
Plcasc umend the application as follows:
Amendments to the Claims, us reflected in the listing of claims, beygin on page 2 of this

paper; and

Remarks begin on page 16 of this paper.
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IN THE CLAIMS:

Please umend the cluims as follows. This listing of the cluims will replace all prior versions. and

listings, of claims in the application:

1-25. {Canccled)

26, (New) A tool for manipulating and inserting a universal, intervertcebral
combination bonc fusion spacer and self-drilling screw apparatus into a disc space between a
first vertebral body and a second vertebral body Lo provide fusion of the first vertebral body ta
the second vertebral body via biological bone fusion and screw fusion, whercein the apparatus
includes an intervertebral cage having a first integral screw guide having a first predetermined
angle, and a second integral screw guide having a second predetermined angle, wherein cach
longitudinal end of the intervertebral caye includes a slot or indentation formed adjacent to an
edge of an upper surface of the intervertebral cage,

the tool comprising:

a handle; and
a gripper cooperating with the handle and having a plurality ol prongs,
wherein a distal end ol cach of the plurality of prongs engages a respective slot or

indentation of the intervertebral cage.

27 {New) The tool of claim 26, further comprising:
a screw guide for controlling 2 direction of self-drilling screws that are inxcrted
into the first integral screw guide and the second integral screw guide,

wherein the plirality of prongs engage and held the screw guide in place.

28, {New) The ool of claim 27, wherein the screw guide includes a slot or

indentation for receiving one ot the plurality of prongs.

12
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29. {INew) The tool of claim 27, wherein the screw guide includes slots or

indentations on opposing sides for receiving the plurality of prongs.

30, (New) The tool of claim 27, wherein the screw guide includes an integral
trajectory guidc that reccives and guides anc of the self-drilling screws of the universal.

imervertebral combination bone fuston spacer and self-drilling screw apparatus.

3. (New) The tool of claim 27, wherein the screw guide includes an opening that
receives and guides a key that controls an adjustment device which controls a height of the

umversal. intervertebral combination bone fusion spacer and self-drilling screw apparatus

320 (New) The ool of claim 26, further comprising:
a key that controls an adjustment device which controls a height of the universal,

intervertebral combination bone fusion spacer and self-drilling screw apparatus.

33, (New) The tool of claim 26, wherein the gripper includes 4 tubular portion that

receives and guides a portion of the handle therein.

34 (New) The tool of claim 32, wherein the handle includes a tubular portion that

reccives and guides a portion of the key therein,

4t
Ln

{New) The tool of claim 32, wherein the key is an Allen key,

36, (New) The tool of claim 34, further comprising:

a spring disposed between a portion of an end of the handle and 4 pertion of the key.

37. {New) The tool of claim 36, wherein the spring includes an opening
corresponding 1o an epening in the handle, and
wherein a portion of the key extends through the opening of the spring and the opening of

the handlc.
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3K. {INew) The ool of claim 32, wherein an end of the handle includes 4 rectangular

handle portion.

34, {New) The tool of ¢laim 32, wherein an end of the handle includes a circular

handlc portion.

40.  (New) The tool of claim 26, further comprising:
a driver ussembly. the driver assembly including:
a driver hundle:
a drive bit portion; und
a flexible drive shalt extending between the driver handle and the drive bit
ponion for manipulating onc of the self-drilling screws of the universal, intervertebral

combination bone fusion spacer and scif-drilling screw apparatus.

41, {New) A tool assembly comprising:

a universal, intervertebral combination bone tusion spacer and self-drilling screw
apparatus for insertion into a disc space between a first vertebral body and a second vertebrai
body and fusion of the first vertebral body to the second vertebral body via bielogical bone
fuston and screw fusion, the apparatus comprising:

an intervertebral cage including:
a first integral serew guide having a first predetermined angle;
a sccond integral screw guide having a second predetermined angle; and
a first serew member disposed in the first integral serew guide ar the first
predetermined angle and at least partially within the interveriebral cage:
a second screw member disposed in the second integral screw guide at the second
predetermined angle and at least partially within the intervertebrai cage,
whercin a surface of cach longitudinal end of the intervertebral cage includes a
slot or indentation formed adjacent to an edge of an upper surface of the intervertebral cage far
receiving a distal end of a prong of an implantation tool: and
4 tool for manipulating und inserting the universul, mtervertebral combination bone

fusion spacer and self-drilling screw apparatus into the disc space between the first vertebral
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body and the sccond vertebral body to provide fusion of the first vertebral body to the second
veriebral body via biological bone fusion and screw fusion. the tool comprising:

a handle: and

4 gripper cooperating with the handle and having a plurality of prongs.

whercin a distal end of cach of the plurality of prongs cngages a respective slot or

indentation of the intervertebral cage.

42, (New) The toel assembly of claim 41, further comprising:
a screw guide for controlling a direction of the first screw member and the second
screw member that are inserted into the first integral screw guide and the sceond integral scrow
guide.

wherein the plurality of prongs engage and hold the serew guide in place.

43. (New) The tool assembly of claim 42, wherein the screw guide includes a slot or

indentation for receiving onc of the plurality of prongs.

44, (New) The tool assembly of claim 42, wherein the screw guide includes slots or

mdentations on opposing sides for receiving the plurality of prongs.

45, {New) The tool assembly of claim 42, wherein the screw guide includes an
integral trajectory puide that receives and guides one of the first screw member and the second
screw member of the universal, intervertebral combination bone fuston spacer and scif-drilling

SCrew apparatus.,

46. {New) The tool assembly of claim 42, whercin the screw guide includes an
opening that receives and guides a key that controls an adjustiment device which controls a height

of the universal, intervertebral combination bone fusion spacer and self-driliing screw apparatus.
47 (New) The tool assembly of claim 42, further comprising:

a key that controls an adjustment device which controis a height of the universal,

intervertebral combination bone fusion spacer and self-drilling screw apparatus.
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48, (New) The toel ussembly of claim 41. wherein the gripper includes a wubular

portion that receives and guides a portion of the handle therein.

49, (New) The tool assembly of claim 47, wherein the handlc includes a tabular

portion that receives and guides a portion of the key therein.
50.  (New) The tool assembly of claim 47, whercin the key i an Allen key.

S (New) The tool sssembly of claim 49, further comprising;

a spring disposed between a portion of an end of the handle and a portion of the key.

52, {New) The tool assembly of claim 51, wherein the spring includes an opening
corresponding to an opening in the handle, and
wherein a portion of the key extends through the opening of the spring and the opening of

the handle.

53, {New) The tool assemibly of claim 47, wherein an end of the handle ncludes a

rectangular handic portion,

5S4, {New) The tool assembly of claim 47, wherein an end of the handle includes a

circular handle portion.

55, (New) The ool assembly of claim 41, further comprising:
a driver asscmbly, the driver assembly including:
a driver handle:
a drive bit portion; and
a flexible drive shaft extending between the driver handle and the drive bit
portien and manipulating onc of the first serew member and the second serew member of
the untversal, intervertebral combimation bone fusion spacer and self-drilling serew

apparatus,
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56, (New) The toel assembly of claim 41. wherein each of the first internal screw
puide and the second internal screw wuide is angled to oricnt the first screw member and the

second screw bi-directionally in opposite directions.

57. {N¢w) The tool assembly of claim 41, wherein the first screw member is a self-
tapping and self-drilling screw member having a tapered ond and a threaded body. and
whercin the sccond serew member is a self-tapping and scli-drilling screw member

having a tapered end and a threaded body.

58, (New) The tool assembly of claim 41, further comprising:
1 bone graft cavity for reeeiving bone packing material for bone fusion between the first

vertebral body and the second vertebral body.

39.  (New) The tool assembly of claim 41, wherein the intervertebral cape includes a

side having a plurality of ridges.

60, (New) The tool assembly of claim 41, wherein the first integral screw guide and
the second integral serew guide are adjacent to cach other and at an angulation with respect to a

wall having the first integral screw guide and the second integral screw guide.

61. {New) The tool assembly of claim 60, wherein a first anguiation of the first

iniepral screw guide is opposed to # second angulation of the second integral screw guide.

62. {New) The tool assembly of claim 41, whercin the first integral sevew guide and
the second integral screw guide are adjacent to cach other along a longitudinal extent of a wall
having the fivst integral screw guide and the sccond integral screw guide, and

wherein the first integral screw guide and the second integeal screw guide are offset in

opposite directions with respect to a center line of the longitudinal extent.

~4
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63, (INew) The ool assembly of claim 62, whercin a part of the first integral screw
guide overlaps a part of the second integral screw guide along the longitudinal extent of the wall

havinyg the first integral screw guide and the second integral screw guide.

64, (New) The tool assembly of claim 62, whercin the first integral screw guide and
the second integral screw guide are at an angulation with respect to the wall having the fiest

integral screw guide and the sceond integral screw guide.

63, (New) The tool assembly of claim 64, whercin a first angulation of the first
integral serew guide extends in a first direction from the wall having the fiest integral serew
guide and the second integral screw guide 10ward a first side of the intervertebral cage,

wherein a second angulation of the sceond integral serew guide extends in a sceond
dircction from the wall having the first intcgral serew guide and the second integral screw guide
toward a sccond side of the intervertebral cage. and

wherein the first side is opposed to the second side.

66. {New) The toal of claim 26, wherein the intervertebral cage includes a wall
having an entry opening of the first integral screw guide and an entry opening of the second
integral serew guide,

wherein the wall has four quadrants delincated by a first axis and a sceond axis cach lying
in @ planc of the wall, and the first axiy ts at a right angle with respeet 1o the sccond axis,

wherein the four quadrants include a first quadrant. a sccond quadrant. a third quadrant,
and a fourth quadrant,

wherein the first quadrant and the fourth quadrant are opposed to the sccond quadrant and
the third quadrant with respect 1o the first axis, and the first quadrant and the sccond quadrant are
opposed to the third quadrant and the fourth quadrant with respect to the second axis.

wherein the Arst quadrant is diagonally opposed to the third guadrant, and 1he second
quadrant is diagonally opposed to the fourth quadrant, and

wherein one oft
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a majority of an arca of the entry epening of the first intcgral serew guide is in the
first quadrant and a majority of an arca of the catry opening of the second integral screw
guide is in the third quadrant; and

the majority of the arca of the entry opening of the first integral screw guide is in
the sccond quadrant and the majority of the arca of the eniry opening of the second

integral screw guide is in the fourth quadrant.

7. (New) The tool of claim 26, whercin the intervertebral cage includes a wall
having an entry opening of the first integral screw guide and an entry opening of the second
intepral serew guide,

wherein the wall has four quadrants delincated by a [irst axis and a second axis cach lying
in a planc of the wall, and the first axis is at a right angle with respect 1o the scecond axix,

whercin the four quadrants include a first quadrant. a second quadrant, a third quadrant,
and a fourth quadrant,

wherein the first quadrant and the fourth quadrant arc opposed te the sceond quadrant and
the thivd quadrant with respect to the first axis, and the first quadrant and the second quadrant are
opposed to the third quadrant and the fourth quadrant with respect to the second axis,

wherein the first quadrant is diagonally opposed to the third quadrant, and the second
quadrant is diagonally opposed to the fourth quadrant. and

wherein one of:

a center of the entry opening of the first integral screw guide is in the first
quadrant and a center of the entry opening of the second integral screw guide is in the
third quadrant: and

the center of the entry opening of the first integral screw guide is in the second
quadrant and the center of the entry opening of the second integral screw guide is in the

fourth quadrant.
6%, (New) The tool of claim 26, wherein the intervertebral cage includes a wall

having an cntry opening of the first integral screw guide and an entry opening of the second

integral screw wuide, the wull including a first corner and a second corner, the tirst comer being
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75.  ANew) A method of inserting a universal. intervertebral combination bone fusion
spacer and self-drilling screw apparatus into a disc space between a first vertebral body and a
second vertebral body and fusing the first vertebral body to the second vertebral body via
biological bone fusion and screw fusion using a tool for manipulating and inscrting the universal,
intervertebral combination bone fusion spacer and self-drilling screw apparatus into the disc
space between the first vertebral body and the second vertebral body,
wherein the universal. intervertebral combination bone fitsion spacer and self-drilling
screw apparatus includes:
an intervertebral cage mcluding:
a first inegral screw guide having a first predetermined angle:
a sccond integral serew guide having a sccond predetermined angle: and
a first serew member disposed in the first integral screw guide at the first
predetermined angle and at least partially within the intervertebral cage:
# second serew member disposed in the sceond integral serew guide at the second
predetermined angle and at least partially within the intervertebral cage,
wherein a surface of cach longitudinal end of the intervertebral cage includes a
slot or indentation formed adjacent to an edge of an upper surface of the intervertebral cage for
receiving a distal end of a prang of an impiantation tool; and
wherein the tool includes:
a handle; and
a gripper cooperating with the handle and having a plurality of prongs.
wherein a distal end of cach of the plurality of prongs cngages a respective slot or
indentation of the intervertcbral cage,
the method comprising:
measuring a dimension of the disc space between the first vertebral body and the second
vertebral body:
determining that the disc space is a posterior lumbar disc space. un anterior-lateral lumbar
disc space. an anterior tumbar dise space, or an anterior cervical disc space:
selecting the universal, intervertebral combination bone fusion spacer and self-drilling

screw apparatus based on the measured dimension of the dise spuce and based on the
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determination of the dise spuce being the posterior lumbar disc space. the unterior-lateral lumbar
disc space. the anterior lumbar disc space. or the anterior cervical disc space;

engaging each slot or indentation of the intervertcbral cage with the distal end of cach of
the plurality of prongs;

inserting the selected universal, intervertcbral combination bone fusion spacer and self-
drilling screw apparatus inte a midline of the disc space using the tool until the selected
universal, intervertebral combiation bone fusion spacer and scli=drilling screw apparatus is
flush or countersunk relative to the first vertebral body and the sccand vertebral body:,

inserting the first screw member into the first internal scrow guide of the sclected
umversall mntervertebral combination bone fusion spacer and self-drilling screw apparatus:

inserting the second scrcw member into the second internal serew guide of the selected
universal, ntervertebral combination bone fusion spacer and selidrilling serew apparatus,

serewing the first serew member and the second screw member into the first vertebral
body and the second vertebral body respectively;

confirming a position and placement of the universal, intervertebral combinstion bone
fusion spacer and self-drilling screw apparatus relative to the first vertebral body and the second

verichral body.

76. (New) A tool assembly comprising:

a universal, intervertebral combination bone fusion spacer and sclt-drilling screw
apparatus for insertion into a disc space between a first vertebral body and a sccond vertebral
body and fusion of the first vertebral body to the second vertebral body via biological bone
fusion and screw fusion, the apparatus comprising:

an intervertebral cage including:
a first integral screw puide haviny a first predetermined angle:
a second integral screw guide having a second predetermined angle: and
a bone graft cavity for receiving bone packing material for bone fusion
between the first vertebral body and the sccond vertebral body:
a first serew member disposed in the first integral serew guide at the first

predetermined angle and at lcust partially within the infervertebral cage;
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a second serew member disposed n the second integral serew guide at the second

predetermined angle und at least purtially within the intervertebral cage,

wherein the bone yraft cavity extends through the intervertebral cage for
receiving bone packing material for bone fusion between the first vertebral body and the second
vertebral body and across the mtervertebral space,

wherein cuch of the first internal serew guide and the second internal
serew guide s angled to orient the first screw member and the sccond serew bi-directionally in
opposite directions.

wherein cach of the first internal screw guide and the sceond internal
screw guide includes a tunuel that permits only a predetermined angled trajectory of the first
screw member and the second serew member. and the predetermined angled trajectory of the
first internal serew guide is different than the predetermined angled trajectory of the second
internal scrow guide.

wherein the intervertebral cage includes an exit for one of the first integral
screw guide and the second integral serew guide, the exit being adjacent to or formed in an edge
of the bone yraft cavity,

wherein the first screw member is 4 self-tapping and self-drilling screw
member having a tapered end and a threaded body, and wherein the second screw member is @
sclf-tapping and self-drilling screw member having a taperved end and a threaded body,

wherein the intervertebral cage includes a side havinyg a plurality of ridgcs.

wherein a surface of cach longitudinal ¢nd of the intervertebral cage
includes a slot or indentation formed adjacent to an edge of an upper surfuce of the intervertebral
cage for receiving a distal end of a prong of an implantation tool,

wherein the intervertebral cage includes a wall having an entry opening of
the first integral screw guide and an entry epening of the second integral screw guide.

wherein the wall has four quadrants delincated by a first axis and a second
axis cach lying in a plane of the wall, and the Prst axis is at a nght angle with respect to the
second axis,

wherein the four quadrants melude a first quadrant, a sccand quadrant, a

third quadrant, and a fourth quudrant,
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wherein the first quadrant and the fourth quadrant are opposed to the
second quadrant and the third quadrant with respeet to the first axis, and the first quadrant and
the second quadrant are opposed to the third quadrant and the fourth quadrant with respect to the
second axis,

wherein the first quadrant is diagonally opposed to the third quadrant, and
the second quadrant is diagonally opposed to the fourth quadrant, and

wherein one of!

a majorily of an area of the entry opening ol the first integral screw
guide is in the first quadrant and a majority of an arca of the entry opening
of the second integral serew guide is in the thid quadrant: and

the majority ol the arca of the entry opening of the first integral
screw guide is in the second guadrant and the majority of the arca of the
entry opening of the sccond integral serew guide is in the fourth quadrant:
and

4 tool for manipulating and inserting the universal. mtervertebral combination
bone fusion spacer and self-drilling screw apparatus into the dise space between the first
vertebral body and the second verichral body to provide fusion of the first vertebral body to the
second vertebral body via biological bone fusion and screw fusion, the tool comprising:

a handic: and
a wripper cooperating with the handle and having a plurality of prongs,
wherein a distal end of cach of the plurality of prongs cngages a respective

slot or indentation of the intervertebral cage.

v
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REMARKS

Claims 1-25 were previously pending in the application.

This Amendment cancels claims 1-25 and adds new claims 26-76. Claims 26. 41, and
74-76 arc indcpendent.

This Amendment docs not add new matter, Sec, ¢.g.. Figures 2A-51: see also
specification at paragraphs {0006] - [003 1], [0065] - [0072].

Early and favorable prosccution on the merits is respectfully requested.

In view of the above, entry of the present Aimendment and allowance of Claims 26-76 arc
respectfully requested. I the Examiner has any questions regarding this amendment. the
Examiner is requested 10 contact the understgned.

Please charge Deposit Account No. 505364 for any deficiency or overpayment.

Respectfully Submitted,

S John J. Dresch .
John ). Dresch
Attorney for Applicant(s)
Reg. No. 46.672

August 15, 2011

Dresch IP Law, PLLC

PO BOX 650903

Potomac Falls, VA 20163

Tel: 1.571.333.0930

Fax: 1.703.485.027%

jdreschia dreachiplaw .com

#*% Customer No. 87409 **+*+*

&
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escription Fee Code Quantity Amount USD(S)
Extension - 2 months with $0 paid 2252 1 245 245
Miscellaneous:
Total in USD ($) 1051

MOSKOWITZ-00002024

Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 129



Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 130



Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 131



This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.5.C. 111

IFa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt {37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

Naticnal Stage of an International Application under 35 U.5.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new internationa! application is being filed and the international applfication includes the necessary components for
an international filing date {see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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SUBSTITUTE SPECIFICATION - CLEAN VERSION

Attorncy Dacket No. 3003/0105PUS2
BI-DIRECTIONAL FIXATING TRANSVERTEBRAL BODY SCREWS AND POSTERIOR
CERVICAL AND LUMBAR INTERARTICULATING JOINT CALIBRATED STAPLING

DEVICES FOR SPINAL FUSION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001}] This application is a Continuation Application of application Serial No.
117842855, filed on August 21, 2007, now U.S. Patent No. 7.942,903 issued on May 17. 2011,
which is a Continuation-In-Part Application of application Scrial No, 11/536.815, filed on
September, 29, 2006. now U.S. Patent No. 7.846,18¥ issued on December 7, 2010. which is a
Continuation-In-Part Application of application Scrial No. [1/20%.644. filed on August 23, 2003,
now LS. Patent No. 7.704.279 issued on April 27, 2010, for which priority is claimed under 35
U.S.C. §120: and this application also claims priority under 35 US.C. § 119(e) of US.
provisional application No. 60/670.231, filed on April 12, 2005: the entire contents of all the

above idensificd patent applications are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

FIELD OF INVENTION

[0002]  The present invention relates to a unique universal bidirectional screw (BDS)
system, and in particular its application to the spine, also referred to as bi-directional fixating
tranaverichral (BDFT) screws which can be used as a stand-alone intervertebral deviee which
combines the dual functions of un intervertebral spacer which can be filled with bone fusion

material(s), as well as a transvertebral bone fusion serew apparatus. [n the posterior lumbosacral
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SUBSTITUTE SPECIFICATION - CLEAN VERSION
Attorncy Docket No. 3003/0105PUS2
height and depth to castorn-fit the individuai dise space height, This embodiment has two sub-
embodiments: one has two laterally oriented BDFT screws. and the other has a Jateral and a
medial ortented BDFT screw. These innovations represent a continued cvolution of our concept
of expundable fusion cages described in our previous co-pending patents.

[0012] In yet another embodiment we designed a screw box which houscs oaly onc,
instead of twa screws. Each box allows the plucement of one supenor or inferior dirceted screw
on one side (left or right), and the contra lateral screw box device allows placement of an inferior
or superior ariented screw which goes in the opposite direction of the contra lateral device. In
totality these two separate single screw boxes fuse the superior and inferior vertebrae. The
potential advantage of this cmbodiment is that it diminishes the width of the screw box in cases
where it might be favorable to have less nerve root retraction with a smaller width device.

[0013] In all screw-box embodiments. a rostral-directed screw is passed through one
built-in screw guide of the device which then is inserted and screwed into the superior vertebral
body. Then a caudaly dirceted screw is passed through an adjacent built-in serew guide which
then is inserted and serewed into the interior vertebral body. The novelty of this design is the
built-in preseribed angles of the integral screw guides which allow the posterior transvertebral
penctration into the veriebral bodies. This is a truly umazing feat accoraplished in the posterior
lumbar spine considering the small anatomically restricted work zane within which to work,
which is very nanowly preseribed by obtuse angulations between serew and intervertebral bone
surfaces, and by nerve root. facet joint and pedicle. We have also designed a positioning tool for
the placement af the non-expandable screw boxes which has a screwdriver with a flexible shaft

specificalty designed to fit these devices if a straight screw driver impedes screw placement.

N
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Attorney Docket No. 3003/0105PUS2
[00100]  To our knowledge there have not been any previously described similar posicrior
Jumbar and thoracic combined spacer and serew constructs, These devices can similarly be
modified to stabilize bone fractures throughout the entire body. To our knowledge the
description of zero to subzero profile anterior or posterior horizontal spinal plates which traverse

the divmeter of the disc space has not been previously described.
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combined positioning tool/screw guideicage expander to further enluance trajectory precision and to
simultancously expand the screw box in height and depth to custom-fit the individual disc space height. This
cmbodiment has two sub-embodiments: one has two laterally oriented BDFT screws, and the other has a
lateral and 2 medial oriented BDFT screw. These innovations represent a continued evolution of our concept of
cxpandable fusion cages described in our previous co-pending patents.

[0012] In yet another embodiment we designed a screw box which houses only one. instead of two screws.
Euch box allows the placement of one superior or inferior directed screw on one side (left or right) . and the
contra lateral screw box device allows placement of an inferior or superior oriented serew which poes in
the oppostic direction of the contra lateral device. In totality those two separate single screw boxes fuse the
supcrior and inferior vertebrae. The potential advantage of this cmbodiment is that it diminishes the
width of the serew box in cases where it might be favorable to have less nenve root retraction with a smaller
width device.

19013] In all screw-box crmbodiments, a rostral<directed serew is passed through one built-in serow guide of the
device which then is inserted and screwed into the superior vertebral body. Then a caudaly directed scrow s
passed through an adjacent built-in serew guide which then is inserted und screwed inte the inferior vencbral
body. The novelty of this design is the built-in prescribed angles of the integral screw guides which allow the
posterior transvertebral penctration into the vertebral bodics. This is a truly amazing feat accomplished in the
posterior lumbar spine considering the small anatomically restricted work zone within which 1o work.
which is very narrowly prescribed by obluse angulations between screw and intervertebral bone surfaces, and
by nerve root, facct joint and pedicle. We have also designed a positioning tool for the placement of the non-
expanduable screw boxes which has a screwdriver with a flexible shaft specifically designed to it
these devices if a straight screw driver impedes serew placement, Henoe these extemal toals provide the means in

any circumstance to accomplish precision screw trajectory. The embodiments described herein compured
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healthy facet joints, if they exist, are preserved. Because this technique accomplishes both antenor and
middle column fusion, without rigidly fixating the posterior columirL it in essence creatcs a flexible fusion.
This device therefore is u flexible fusion device becawse the preserved posterior facet joints retain their
function achieving at least 2 modicum of mobibity and hence a less myad (i.e. a flexible) fusion.

10016] The very advantage of transpedicular screws which facilitate a strong solid fusion by rigidly
cngaging all three spinal columng is the same mechanical mechanism whereby complete inflexibility of all
columns is incurrced thereby leading Lo increasing rostral and caudal seymental stress which leads to an
increased rate of re-operation.

10017] Transvericbral fusion also leads w0 far fess muscle retraction, blood loss, and significant reduction in
OR. time. Thus the complication of pedicular serew pull-out and hence high re-operution rate
associated with the current embodiment of flexible fusion pedicie screws/rods is obviated. The
lwmbosacral screw box embodiments and BDFT screws can be introduced via posterior Laterat,
transforaminal or anterior interbody fusion approaches /techniques. Although one can opt (o supplement
these screws with transpedicular serews there would be no absolute need for supplemental pedicle serew
fixation with these operative techniques.

|0018] BDFT screw constructs outlined here can also be combined with novel zero-profile horizontal
cervical and. lumbarthoracic mini-plates. Likewise onc or two of these devices can be inserted antenorly
with or without circumferentiai cage supplementation.

[0019] Becawse the BDFT screws engage a small percentage of the rostral and caudal vertebral body surfisce
arca, multi-level fusions can be performed with these devices.

[0020] Previous improvements included a novel calibrated lumbar /thoracic facet stapling device which

staples the inferior articulating facet of the supetior segment to the superior articulating facel of the caudal
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vertebral segment unilaterally or bilaterally, which may mimmize motion until interbody fusion occurs. In
the present patent application we introduce a new design of the staple cnhancing its calibrating capability.

[(M12 1] In this patent application we also introduce a novel posterior cervical facet stapling device which
staples the inferior articutating facet of the superior cervical segment with the superior articulating facet of
the caudal vertebral segment unilaterally or bilaterally.

[0022] The advantage of cervical facet staples is speed and safety. The risks of cervical facet pediche serew
fixation which include nerve root and veriebral anery injuries are completely obviated. Thus they thercby achieve
the samg function of pedicle screws without the risks.

10023] Placement of different embodinients of the cervical facet staples along unilaterat and/or bilateral
facet jomts m a modular munner, lead w differing degrees of calibrated motion joint motion henee inroducing
for the finst time the concept of calibrated cervical fusion.

0024 Currently failed anterior lumbar arthroplastics are salvaged by combined anterior and posterior fusions.
BDFT screw constructs could be utilized as 2 one- step salvaye operation for fuiled-extruded anteriorly placed
lumbar artifivial discs obviating the above salvage procedure which has far yreater morbidhity.

[0025] For example, m onc gencral aspeet, a sclf-drlling bone fusion screw apparatus includes a finst
sliding box. a second sliding box, positioned relative 1o the fimsi stiding box, a first screw member having a
tapered cnd and a threaded body disposed within the first sliding box. a second serew member having a
tapered end and a threaded body disposed within the second sliding box. and sn adjuster for adjusting the height of
the sliding boxes.

0026 Implementations of this aspect may include one or morc of the following featurcs. For
example, the first and second serew members may be medially aligned. At least one of the first
and second serew members may be laterally aligned. The first and second screw members are

latcrally aligned. One of the first and second screw members is laterally aligned and the other
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screw member is laterally aligned. The first and second sliding boxes may be substantially
triangularly shaped. The triangularly shaped first and second sliding boxes may include a sliding
rail und ridged surfaces. The triangularly shaped first and second sliding boxes may include
holes for bone grafts. The adjuster may include a scrow.

[0027] In another general aspect, a self-drilling bone fusion screw apparatus includes a box, a first
screw member having o tapered end and a threaded body disposed at least partially within the box
and laterally aligned with the box, a sccond screw member having a taperced end and a threaded
body disposed at least partially within the box and laterally aligned with the box, and a plurality of
ridges disposed on along the sides of the box.

[0028] Impicmentations of this aspect may fnclude one or more of the following features. For
cxample, the apparatus may inctude bone graft holes, The apparatus may be attachable to 4
second sell=dniling fusion screw apparatus via a plate.

[0029] In another general aspect. a self-drilling bone fusion screw apparatus may include a
first box. a first screw member having a tapered end and a threaded body disposed at fcast
partiully within the first box and latcrally aligned with the first box, a seccond box, 4 sccond screw
member having a tapered end and a threaded body disposed at lcast partially within the second box and
laterally aligned with the second box, and an attachment member for engaging the first and second boxces.
[0030] Implementations of this aspect may include one or more of the following features. For example, the self-
dnlling bone fusion screw apparatus may include bone grafl holes. The plate may be directly joined w the first
and sceond boxes by a plurality of serews. The attachment member for engaging the first and sccond
boxes may include a plate or the atiachment member may include a circumferential cage defining at least one
recess, The finst and the second boxes may be positioned within or sceurcly held within the recess of the

circumterential cage, c.g. with an interference fit.
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[0031] In another general aspect, a tool assembly for manipulating a self-drilling bone fision screw apparutus
includes a handle. a gripper cooperating with the handle and having 2 plurality of prongs. a screw guide, held
in place the plurality of prongs, for controlling the divection of self-drilling screws that are screwed into a
vertebral body.

|0032] Jmplomentations of this aspect may include one or more of the following features. For cxample, the
tool assembly for manipulating a sclf-drilling bone fusion screw apparatus may include a key for controlling
an adjustment device which controls the height of the self=drilling bong fusion serew apparatus. The ool
assembly according to claim misy include a driver assembly. The driver assembly may include a handle,
a drive bit portion. and a flexible drive shaft extending between the handle and the drive bit portion
for manipulating a screw of an expundable or non-cxpandable screw box. The assembly may
include one or more of an expandable screw box and or a non-cxpandable screw box. The boxes
may include onc or more screws. The screw boxes may be joined by or include an attachment
member, such us a plate and/or a circumferential cage.

10033] In anothcer gencral aspect, a cervical fucet staple includes a curved staple basce, at least
two prongs attached o the bottom surfiace of the cuvved staple base. and an inscriion member
disposed on the op surface of the curved staple base.

100634 Implementations of this aspect may include onc or more of the following features. For
cxample. the staple may include at least four prongs attached to the bottom surface of the curved
staple base. The insertion member may include a threaded insert,

[0035] tn another general aspect. an impaction tool for a cervical facet staple includes a handlc, o
stem attached to the handle, a plurality of wings for contacting the cervical facet staple, and an

insertion member for coupling the cervical facet staple to the impaction tool.
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|0036] Implementations of this aspect may include one or more of the tollowing features. For
example, the handle may include a flattened portion that can be struck by a mallet,

10037} In another general aspect, a lumbar facet staple includes a pair of rotating arms, at
least two prongs attached to the inner surfaces of the rotating arms, a plurality of spurs attached
to onc of the rotating arms, and a ratchet attuched to one of the rotating arms. The rotating arms

and prongs are rotated to a closed position to staple a lumbar facet joint.

BRIEF DESCRIPTION OF DRAWINGS

[0038] FtGS. 1A-D illustrate the Lumbar intervertebral serew box with one lateral oriented

BDFT screw and one medially oriented BDET screw (Embodiment [A) in sagittal-obligue (F1G.

1A ), superior perspective (FIG. 1 B). inferior perspective (FIG, 1C) and exploded (FI1G. 1 D)

10039} Figure | E illustrates the lumbar intervertebral expandable screw box with two lateral

oricnted BDFT screws (Embodiment IB: sagittal-oblique view).

[0040] Figures 2A-C illustrate the Lumbar intervertebral non-expandable screw box with two
BDFT serews (Embodiment 11) in lateral (Figurce 2A). oblique (Figure2B), and supcrior
perspective (Figure 2C) views.

10041] Figure 3 illustrates a superior oblique perspective view of left and right Tumbar

intervertebral non-cxpandable screw boaes with one BDFT screw { Embodmment 1.

MOSKOWITZ-00002065

Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 170



SUBSTITUTE SPECIFICATION - MARKED-UP VERSION
Attorney Docket No. 3003:0105PUS2

|0042] Figures 4A-B illustrate the horizontal intervertebral zero-profile mini-plate prior to
insertion (Figurce 4A), and aficr insertion (Figurce 41) into two non- expandable lumbar
intervertebral serew boxes with two BDFT screws.

[0043] Figure 4C illustrates two non-expandable lumbar mtervertebral screw boxcs with two
screws within a large circumferential cage for anterior placement into the lumbar spine

[0044] Figures SA-C illustrate t positioning tool / serew guide/box expander in oblique
perspective (Figure 3A). lateral (Figure 5B), and exploded (Figure 3C) views,

[0045] Figure 5D illustrates a superior obligque perspective view of the positioning
tool/drill guide/box expander component.

[0046] Figures E-G illustrate the sequential steps (I-111) of the positioning tooll/screw
guide/box expander assembly. Step [(FigureSE), step L (Figure 5F), and step [H (Figure 5G).
[0047] Figures SH-I illustrate the positioning ool for impaction and placement of the non-
expandable serew box with two transvertebral serews. Embodiment [ hus 4 rectangular positioning
handic (Figure SH). and embodiment 1 has a circular positioning handle (Figure 51)

[0048] Figures 6A-B illustrate the insertion of expandable Lumbar bi-directional screw box with
nwvo BDFT screws into the Lumbar spine in oblique { Figure 6A) and lateral (Figure 6B) views.
10049] Figures7A-B illusirate the cervical facet staple {Embodiment 1) in lateral (Figure 7A) and
oblique (Figure 7B) views.

[0050] Figurces 8-C illustrate the cervical facet staple (Embodiment 11) in oblique (Figure 8A),
superior perspective {(Figure 8B) and inferior-oblique (Figure 8C) views.

[0051] Figure QA illustrates the two-pronged cervical facet staple inserter/impactor

{Embodiment 1),
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[0D52] Figure 9B illustrates the two-pronged cervical facet staple inserter/impactor
inscrted into the staple (Embodiment 1.

[0053) Figure 10A illustrates the four pronged cervical facet staple impactor (Embodiment 11).
[0054] Figure 10B illustrates the four pronged cervical facet staple impactor inserted into the
cervical facet staple { Embodiment 11).

[0055] Figure 10C Hustrates an inferior-oblique perspective view of the four - pronged cervical
facet staple impactor {(Embodiment II).

[0056) Figure 1TA illustrates placement of two-pronged cervical facet staples in a three-
dimensional cervical spine.

[0057] Figure 11 B illustrates placement of four-pronged cervical facet staples in a three-
dimenstonal cervical spine.

|0058] Figure 1| 1C illustrates modular placement of two and four pronged cervical facet
staples in a three-dimensional cervical spine to achicve ditfening calibrated degrees of flexibility.
[0059] Figures 12 A-B illustrate the Lumbar facet joint stuple with a calibrated ratcheting

mcchanism in opened (Figure Ay and closed (Figure B) positions.

DETAILED DESCRIPTION OF THE INVENTION

1. THE MEDICAL DEVICE

[0060] Referring to Figures 1-0, the above described problem can be solved in the thorucic and
lumbar spinc by insertion into the denuded intervertebral disc space multiple embodiments of
screw box constructs with BDET screws.

10061} Figurces 1A-D illustratc three-dimensional views of the Lumbar intervertebral

expandable screw box 100 with two BDFT screws 101, 102; one lateral und one medially

4d
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oriented (Embodiment 1A). Figure 1E 1llustrates a sagittal-oblique view of the fumbar
ntervertebral expundable screw box 120 with two lateral oriented BDFT screws 121, 122
{Embodiment IB).

[0062] The expandable box 100 consists ot top and bottom triangular sliding bases 103, 104
(Figures 1-D). The superior and inferior segments of the height/depth adjusting screw 103
are integrated and connected to the two separate top and bottom rianguwlar bases 103, 104,
respectively. By turning this adjusting screw 105 back and forth L.e. clock-wise, and counter
clockwise, the sliding rails 106 of the top triangular base 103 (Figure [D) slide up and down the mil
inserts 107 on the bottom triangular base 104 (Figure 1D). This action will simultancously alter the
tervertcbral heyght and depth of the screw box 100 allowing mdividualized custom fitting of the
screw box 100 conforming to the dimensions of the disc space.

0063 Transvertebral screw 101 penetrates the top base 103, and transvertcbral serew
102 traverses the bottom base 104 of the screw box 100, The two serews 101, 102 truverse the
screw box 100 in opposing directions, bi-directionally (whether they are lateral or medially
oriented). The external edges of the triangular bases 103, 104 in contact with vertebral body
surfaces include ridges 107. This facilitates the screw box's 100 incorporation into und fusion with
the superior and inferior vertebral bodies (Figures 1 A-E). Both top and bottom screw box buses
103, 104 are perforated with holes 108 to allow bone placement for [usion. The entire construct.
furthermore. is hollow to allow bone filling. Hence this device functions as both an intervertebral
bone fusion spacer and bidirectional wansvertebral serew fusion device.

10064] Figures 2A-C illustrate three-dimensional views of the Lumbar intervertebral
non-gxpandable screw box 200 with rnwo BDFT serews 201, 202 (Embodiment IT), Screws 201 and

202 perforate and orient in opposing, superior and inferior directions. There are holes 208 and
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hollow spaces allowing packaging with bone. Thete are also holes which allow the traversal of
screws. The superior and inferior edges include ridges 207 to facilitate integration and fusion with
superior and inferior vertebral bodies. The expanduable screw box 200 may include a screw insert
209 to attach @ honzontal mini-plate (not shown). The sclf-contained internalized drill guides are at
4 25 degree angle. The screw boxes can be designed with the internalized drill guides with
different angles and/or different positions within the box.

|0065]Figure 3 itlustrates u three-dimensional view of left and right lumbar intervertebral non-
expundable screw boxes 3004, 300D with one BDFT screw 301 or 302 (Embodiment 1. Tt s
roughly half the width of Embodiments | and 1. Screw 301 is inserted into screw box 300a (fcft)
and screw 302 is inserted mto serew box 300D (right). There arc holes 30K and hollow spaces
allowing packing of bone to achicve biological fusion. The combined effect of one superior
oricnted and one inferior oriented screw fuses the supertor and inferior vertebral bodices with small
constructs, This ulso enables placement of lurger dimiension screws compared to embodiments [ and
II.

[0066] Figurcs 4A and B illustrate three-dimensional vicws of the horizonta! intervertebrul zero
profile mini-plate 400 with two non-expandable lumbar intervertebral screw boxes 300a, 300b
housing two BDFT screws 301. 302. Figure 4A illustrates the perforations 401 within the plate
400 through which small plate securing serews 310 will be inserted to connect it to the built-in
screw holes of the screw hox 3004, 300b (Figure 4B). The horizontal mini-plate 400 together with
the top surfaces of left and right screw boxes 3004, 300b provide a physical barricr between the
underlying bone placed bencath it (not illustrated). and the thecal sac and nerve roots abave it {not

illustrated),

A
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driver assembly 550 consists of a screw driver 551, a flexible shaft 352 and a square recess bit 553,
This facilitates tuming the screws 201, 202 into the bone. The flexible shaft 352 facilitates the
avoidance of spinous processes which might hinder the screw driving if the shaft 552 were steaight.
The positioning tool 5004 can have a rectangular handle, Embodiment T (FigureSH), or a circular
handle, Embodiment If {Figure S1). This scrves to

position the serew box within the intervertebral space, and screws 201, 202 within the serew box. Once
positioned. the screw box can be tmpacled by tapping the handle with a malfet (not shown), The positioning
tool's 300a griper handle inserts into the screw puide and the box., which maintains aligrment.

10073] Figure 6A illustrates a three-dimensional view ot insertion of the construct (Embodiment 1)
o the lumbar intervernebral disc space.

10074) Figure 6B illustrates a three dimensional lateral view of nsertion of the construct (Embodiment [} into
the disc space with short serews. Placement with longer screws would capture more bone.

[0075] Figures 7Aand B illustrate three-dimensional views of the two-pronged cervieal facet staple 700
(Embodiment 1), There 1s a stapie base 701 which is contoured to align with the curved surface of the cervical
fucet joints. There is a superior impactor threaded insert 702, An tmpactor cun be screwed nlo this insen
702 and then impacted with a mallet. The two spikes 703, 704 pertorate the inferior and superior fiscets of the
superior and inferior vertebral bodies henee leading to cervical facet joint fusion. The spikes can be desiyned with
ridges and’ or fishhooks to facilitate imeversible extraction.

10076] Figures 8A-C illustrate three-dimensional views of the four-pronged cervical facet staple 800
{Embodiment f1). Likcwisc it has a staplc basc R03 contoured specifically for the surface of the facct joint. 1t
also has an impactor insert 806, The insertion of a device with four prongs 801-804 insead of two prongs

further himits the degrees of motion of the joint hence making the fusion more riyid.
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[0077] Figurcs 9 A-B illustrate o three-dimensional view of the two-pronged cervical staple
impactor 900. 1t has a handle 901, a stem 902, and a screw insert 903 which can be screwed into the
threaded stuple insert. The impactor has two wings 904 which keep the staple hase edges in
place facilitating staple impaction. The handle 901 of the impactor 900 is broad in order to
allow wimpaction by a mallet.

[0078] Figures 10A -C illustrate three-dimensional views of the four-pronged cervical staple
impactor [000 (Embodiment ). It has the sume featurces as the two-pronged impactor 900.
except its wings 1004 are broader accommodating the broader stapic base. The imipactor 1000 also
includes a handle 1001, a stem 1002, and an impact screw 1003,

[0079] Figure 1 1 A illustrutes a three-dimensional view of placement of the two pronged cervical
facet staple 700 into a cervical spine model having vertebral body 1103 and lamina 1104, One
staple 700 is perched on the joint 101 prior to impaction. The other staple 700 is impacted.

[0080] Figure |1 B illustrates a three-dimensionad view of placernient of the four pronged cenvical
facet staple ®0O into a cervical spinc pre and post impaction,

10081] Figure 11C illustrates the concept of modularity and incremental diminution of
movement of the joint by the modular placement of different combinations and permutations
of varying numbers of two and four pronged cervical facet staples 700, 800. If one wishes to
have the most flexible (least rigid) fusion. one would place 4 unilateral two pronged staple 700.
One can increase 1.e. calibrate increasing degrees of rigidity by increasing the number of prongs
penctrating the facet joints bilaterally. In Figure 11C cach facet joint is fused using a total munber
of six prongs. One side this is accomplished by using three two pronged staples 700, and on the
other side using one four pronged staple 800 and one two pronged staple 700. These two

cembodiments cun be mixed and matched unilaterally or bilaterally to vary the degree of rigidity

I8
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and conversely flexibility of fusion. The most flexible fusion at one level would be accomplished
by onc staple 700 (2 prongs). The highest level of rigidity would be achieved by placing two four
pronged staples 800 on both sides totaling sixteen prongs. Intermedrate degrees of relative joint
motion can be modulated by insertion into the cervical fucet joints staples in two-four prong
increments from 216. Euch additional prong further limits the degrec of faccet joint motion hence
increasing rigidity, and conversely decreasing flexibility. Thus the novel modular use of these
cmbodiments heralds an cra of flexible cenvical spine fusion.

10082] Figurcs 12 A - B illustrate a lumbar facet joint stuple 1200 in open and closed positions
and having staple prongs 1203. This lumbuar facet staple has been thoroughty described in our
previous co-pending patent applications, Scrial No. 11/536,815, filed on September, 29, 2006, und
Serial No. 11/208,644, filed on August 23, 20085, the relevant portion of cach of which is hereby
incorporaled by reference hereinaiter. The new improvement of this device includes a ratchet 1201,
The staple 1200 can be incrementally closed with increased ratcheting over increasing number of
spurs 1202, This achicves increasing calibrated levels of lumbar facet joint fusion, and conversely
diminishing joimt flexibility. This new designs further enhances the capacity to achieve flexible

fusions in the lumbar spine.

2. THE SURGICAL METHOD
[0083] Exemplary surgical steps for practicing onc or more of the foregoing embodiments will
now be described.
|0084] The posterior lumbur spine implantation of all the screw box 100, 200, 300
embodiments. with BDFT screws, and horizontal mini-plate 400 can be implanted via previouslty

described posterior lumbar interbody fusion (PLIF) or posterior transforaminal lumbar
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mterbody fusion ( TLIF) procedurcs. The procedures can be performed open, microscopic, closed
tubular or endoscopic. Fluoroscopic guidance can be used with any of these procedures.
|0085] After adequate induction of unesthesia, the palient is placed in the prone position. A
midline incision 1s made for a PLIF procedure, and one or two paralle] paramedian incisions or a
midline incision is made for tlic TLIF procedure. For the PLIF, a unilateral or bikteral facet
sparing hemi-laminotomy is created to introduce serew box 100, 200. 300 embodiments [-111 into
the disc space, afier it is adequately prepared.
[0086]For the TLIF procedure, after unilateral or bilateral dissection and drilling of the
inferior articutating surface and the medial superior artictluting facet the far lateral dise space is
entered and o circumferential discectomy is performed. The dise spuce is prepared and the
cndplates exposcd.
(0087 Then one screw box 100, 200. 300 of cither embodiments I-11T is placed on cither right, ¢t
or both sides. Then another serew box of embodiments 100, 200, 300 -1 is placed on the
contralateral side, For cmbodiment 1 the external serew guide 505/ box expander is sttached to the
screw box (Figures SA-H), First the Allen key 501 is screwed until the box conforms perfectly to
the height and depth of the space. Then a pilot hole can be drilled or an awi can start a pilot hole in
the vertebral bodies. Then a transvertebral screw is screwed into the vertebral body via the built- in
box serew guides 305. For difficult angles, an angled screw driver can be employed.
[0088]For cmbadiments 11-T the same method is used for placing screws, except the Allen key
501 is not utilized in the absenee of plate expansion.

{0089]If bilateral constructs have been inserted. bone is packed into the intervertebral
space, as well as within the device. Then the horizontal intervertebral zero profile mini-

plate 400 is slid bencath the thecal sac and 18 secured to both left and right serew boxes with
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small mini-plate screws 210 (Figures 4A-8). This prevents bone intrusion into the thecal sac
and hence possible nerve root compression.

0090]Figures 6A and B illustrate the process of insertion and final placement of the construct into
the lumbar spire. The mim- plates 400 can come m different horizontal lengths and widths to
accommodate different intra and inter -patient dise space diamcters. The BDFT screws can come
in different widths, lengths and thread designs.
10091] The anterior thoracic and lumbar spine implantation of one, two or threc
screw box constructs 100, 200, 300 and BDFT screws can be performed in a similar manner to the
posterior application. Likewise, a honzontal mini-phate 400 can be used to cap two or three screw box constructs
100, 200, 300 (onc placed midline decply, one pluced fefi and one placed nght, formimy 1 triangulation),
Alternatively two screw box conseructs may be placed into # circumferential ring for anierior placcment.
Anterior placement ol these devices can be perfonmed inte the L45 and L3/S1 spaces on the supine
anesthenzed patient via previously deseribed open microscopic or endoscopic technigues. Onee the dise space
is exposed and discectomy and space preparation are performed, placenient of one, two or three screw box
cmbodiments 100, 200, 300 (I-111) ora 2 in 1 construct can be placed. The screw placernent is facilitated by the
intemial screw guides, and ditferent positioning tools {(Figure 3). A right angled screw driver and/or ratchet
could altematively be cmployed A capping mini-plate 400 may be applied if desirable. The mechanism of
screw placement and mini-plate 400 attachment ere identical to what was described above.
[0092] The postenior placement of screw box constructs 100, 200, 300 alone or combined with horizontal
mini-plates 400 into the thoracic spine can be performed via previously described transpedicular
approaches: open or endoscopic. The anterior placement into the thoracic spine can be accorplished via a

trans-thoracic approach. Once the disc space is exposed via cither approach, any combination of the
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above mention Embodiments (I-111) can be inserted. Engagement of the devices is identical to what was
mentioncd above.

[0093] For posterior placement of cervical facet staple 700, 800 embodiments. afler adequate induction of’
ancsthesia the patient ts flipped prone and his head and neck secured. A single midhne or two para-median
incisions arc made for unilateral or bilateral or multilevel placement of staples. Ulitmately the facet joint is
exposed. Altematively and preferably this can be performed percutaneously under fluoroscopic guidance
with intravenous sedation. The staple 700, 800 { Embodiments | or 11) ts loaded into the impactor 900, 1000,
The staple 700. 800 s placed on the two articulating cervical facets, and then impacted into the joint. To
achicve modular calibrated fusion difforent combinations and permutations of cervical facet stales cin be inserted
ranging from i single unilateral two pronged staple providing a high deyree of flexibility to 4 total of four
bilaterally placed four pronged staples $00 (16 prongs) leading to the highest degree of rigdity. Additional
bone may or may not be placed in its vicinity to facilitate permanent and sotid fusion. This procedure can be
performed open. closed, percutancously. tubulary. endoscopically or microscopically, Figures 11 A-C
illustrates placement of the staples 700. 800 in the cervical spine.

[0094] We have previously described surgical placement of the Jumbar facet joint staple in our twao co-
pending patents. The surgical procedure for this device is identical to that which has been previously
mentioned.

[0095] The preserit inventions may provide effective and sate techniques that overcome the problems
associated with current transpedicular based cervical, thoracic and lumbar fusion technology, and for many
degencrative stable and unstable spine discuse. Thesc inventions could replace much pedicle screw- based
instrumentation in many but not all degencrative spine conditions.

10096] The speed and simplicity of placement of cervical and lumbar facet staples, and placement of

Lumbur screw box —BDFT constructs far exceeds that of cunent pedicle serew technology. Furthermore, these
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devices have markedly significantly decreased risk of misguided screw placement, and hence decreased risk of
neural and vascular injury, and blood loss. In the lumbar spine BDFT screw constructs and facet staples
could be applied modularly in different combinations to achicve different degrees of dgidity (flexibility).
Patients having these devices would have decreased recovery and back wo work time. These devices most
likely lead to similar if not cqual fusion with significantly less morbidity. and hence overall make them
major advance in the evolution of spinal instrumented technoloyy leading to advances in the care ol the
spinal paticot.

10097 Another major novelty and advance is the introduction of simple and safe modular calibrated
cervical flexibie fusion. To our knowledge neither a similar deviee vor 4 similay mathematical concept of
modular joint flexibility/fusion cafibration has been postutated for the cervical spinc or tor any other articulating
joint.

098] To our knowledge there have not been any previously described similar posterior fumbar and thoracte
combined spacer and serew constructs, These devices can similarly be modified to stabilize bone frachures
throughout the entire body. To our knowledye the description of zero 1o subzero profile anterior or posterior

horizontal spinal plates which traverse the diameter of the dise space
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Title

BI-DIRECTIONAL FIXATING TRANSVERTEBRAL BODY SCREWS AND POSTERIOR CERVICAL
AND LUMBAR INTERARTICULATING JOINT CALIBRATED STAPLING DEVICES FOR SPINAL
FUSION

Preliminary Class
606

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent exiend only throughout the territory of the United States and have no
effect in a foreign country. an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An internationai {PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in mamber countries, but does not result in 3 grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and tees in countries where patent
protection is desired.

Almast every country has its own patent law, and a perscn desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States. applicants are advised to seek guidance from specific
foreign countries to ensure ihat patent rights are not lost prematureily

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license betare applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign fiting license. The application’s filing receipt contains further information and
guidance as to the status of applicant’s license for foreign filing.

Applicants may wish 1o consult the USPTO booklet. "General Information Concerning Patents” (specifically. the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.goviwebloffices/pac/doc/generatl/index.html.

For information on preventing theft of your iniellectusal property (patenis, trademarks and copyrights), you may wish
to consult the U.S. Governmernit website, http://www.stopfakes.gov. Part of a Depastment of Commerce initiative,
trus website includes seli-help "toolkits” giving innavators guidance on how ta protect intellectual property in specitic
countries such as China. Korea and Mexico. For questions regarding patent enforcement issues. applicants mav
call the U.S Government hotline at 1-866-399-HALT (1-866-999-4158)
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184. if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such ficenses are issued in all apptications where
the conditions for issuance of a license have been met, regardiess of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earher license of similar scope has been granted under
37CFR5.130r5.14

This license is to be retained by the licensee and may be used at any time an o7 alter the effective date thereof uniess
it is revoked. This license 1s automatically transferred to any related applications(s} filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export ot technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries. of other agencies. particutarly the Office of Defense Trade Controls, Department of
State (with respect o Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of industry and
Security, Department of Commerce (15 CFR parts 730-774). the Office of Foreign AssetsControl. Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, it the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may stilt petition for a license under 37 CFR 5.12,
if a license s desired belore the expiration of 6 months from the filing date of the application. If 6 months has lapsed
trom the filng date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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Application No. Applicant(s)

13/084 543 MOSKOWITZET AL,
Office Action Summary Examiner A unit

PEDRO PHILOGENE 3733

-~ The MAILING DATE of this communication appears on the cover sheet with the carrespondence address —
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY {30) DAYS,
WHICHEVER |S LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Caenzsiong af tme may be avalab'e urder the grovisions of 37 CFR 1 138, Inno event rowaver may & reply ke hmely i'en

a'ter SIX (8] MONTIIS o 1ng maving date of e cormimumcalian
- D penod for taply s spaciied abave, the maximum statiitory period wil apply end wii axpire 3IXE) MONTAS fiom the mailing cata Si this communicaiion
- Falure 1o reply witnin ihe set o extenaad panod fos 1eply will by slate. cause 1ne appicanion to kecome ABANDONED 6 U 8 C § 1733,

Any raply receved Ly 1he i ce later 1han truee manths after e mailing date of Mie commumrzicn. even if tmely led may 1edure any

=arnec palan: term adiusimant See 37 GFR 7 7naby

Status

NEJ Responsive to communcation(s) filed on 11 April 2011
2a)[] This action is FINAL. 2p)X] This action is non-finat.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___:therestriction requirement and election have been incorporated into this action.
4)[] Since this application is In condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle. 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims

5 Claim(s) 26-76 is/are pending in tha application.

8a) Of the above claim(s) is/are withdrawn from considaration.
g)[J Claim(s) Is/are allowed.
7\ Claim(s) 26-76 isfare rejected
8)[J Claim(s) ____ 1s/are objected to.
9)[J Claim(s) ____ are subject to restnction and/or election requirement,
Application Papers

10)C] The specitication 13 objected to by the Examiner.
111[] The drawing(s) filed on isfare: a)[] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abayance. See 37 CFR 1.85(a),

Replacement drawing sheetis) including the correction is required if the drawing(s) s objected to. See 37 CFR 1.121(d).
12)[J The cath or declaration is objected to by the Examinei. Note the attached Otfice Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)] Acknowledgment is mada of a claim for foreign priority under 35 U.S.C. § 119{a)-(d) or (f).
a)[JAI p)[JSome * c)[1 None of:
1.07] Certified copies of the priority documents have been received.
2 Certified copies of the priority documents have been received in Application No, __
3.0 Copies of the certified copies of the pricrity documents have been received in this National Stage
apphcation from the Intarnational Bureau (PCT Rule 17.2(al).
* Sea the attached detailed Office action for a iist ot the certified copies not received.

Attachmeni(s)
1) B4 Notice of References Citad {(PTO-882) 4) [ interview Summary (PTO-413)
23 [] Notice of Drafisperson's Palent Drawing Reviow (PTQ-948) Paper No(s) Mali Date. _
3y ] infermation Disciosure Statement(s) (PTO!SB:08) 51 [] Notice of informal Patent Application
Paper Nois) Mai Date 6) D Other
U S Patent and Tradanad Of)ims
PTOL-326 (Rev. 03-11) Office Aclion Summary Part of Paper No..Mail Date 20111213
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Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by. or would have been obvious over, the reference claim(s}). See, e.g., In re Berg. 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); /n re Goodman. 11 F.3d 1046, 29
USPQ2d 2010 {Fed. Cir. 1993); In re Longi. 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Qrnum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.73(b).
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Claims 26-76 are provisionally rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claims 26-93 of
copending Application No. 13/108,982. Although the confiicting claims are not identical,
they are not patentably distinct from each other because it is clear that all the elements
of claims of the copending application are to be found in claims of the application. The
difference between claims of the application and claims of the copending application lies
in the fact that the application claims include many more elements and are thus much
more specific. Thus the invention of claims of the application is in effect a "species” of
the "generic” invention of claims of the copending application. It has been held that the
generic invention is "anticipated” by the “species”. See in re Goodman, 29 USPQ2d
2010 (Fed. Cir. 1993). Since claims of the copending application are anticipated by
claims of the application. they are not patentably distinct.

This 15 a provisional obviousness-type double patenting rejection because the
conflicting ¢laims have not in fact been patented.

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:

The spectication shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall
set forth the best mode contemplated by the inventor of carrying cut his invention.

Claims 66-69, 76 are rejected under 35 U.S.C. 112, first paragraph, as failing to
comply with the enablement requirement. The claim{s) contains subject matter which
was not described in the specification in such a way as to enable one skilled in the art to

which it pertains, or with which it is most nearly connected, to make and/or use the
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invention. Applicant fails to teach the wall having four quadrants delineated by a first
axis and second axis each lying in a plane of the wall, and the first axis is at a right
angle with respect to the second axis, wherein the four quadrants includes a first
quadrant, a second quadrant. a third quadrant. and a fourth quadrant, wherein the first
quadrant and the fourth quadrant are oppased to the second quadrant and the third
quadrant with respect to the first axis. and the first quadrant and the second guadrant
are opposed to the third quadrant and the fourth quadrant with respect to the second
axis, wherein the first quadrant is diagonally opposed to the third quadrant, and the
second quadrant is diagonally opposed to the fourth quadrant. Therefore. the claims
contain subject matter which was not described in the specification in such a way as to
enable one skiiled in the art to which it pertains, or with which it Is most nearly
connected, to make and/or use the invention.
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an applicatian tor patent, published under section 122(b), by
another fited in the United States before the invention by the applicant for patent or (2} a patent
granted on an application for patent by another filed in the United States betore the invention by the
applicant for patent, except that an international application fiied under the treaty detined in section
351(a) shall have the effects for purposes of this subsaction of an application filed in the United States
only it the international applicaticn designated the United States and was published under Article 21(2)
of such treaty in the English language.

Claims 26, 32-35, 38. 39, 41-48, 56-76 are rejected under 35 U.S.C. 102(e) as

being anticipated by Micheison (7.442.209).
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Michelson discloses a toal (172} for mantpulating and inserting a universal.
intervertebral combination bone fusion spacer and self-drilling screw apparatus into a
disc space between a first vertebral body and a second vertebral body to provide fusion
of the first vertebral body to the second vertebral body via biological bone fusion and a
screw fusion: as best seen in FIGS.5, 6, wherein the apparatus includes an
intervertebral cage (100) having a fist integral screw guide {126) having a first
predetermined angle; as best seen in FIGS.1-11. and a second integral screw guide
(126) having a second predetermined angte, wherein the each longitudinal end of the
intervertetral cage includes a lot or indentation formed adjacent to an edge of an upper
surface of the intervertebral cage; as set forth in column 9. lines 32-56; the too!
comprising a handle (155); and a gripper (178) cooperating with the handle and having
a plurality of prongs (174) wherein a distal end of each of the plurality of prongs
engages a respective slot or indentation of the intervertebral cage (100). A first screw
member (128) disposed in the first integral screw guide at the first predetermined angle
and at least partially within the intervertebral cage; as best seen in FIG.8; a second
screw member (128) disposed in the second integral screw guide at the second
predetermined angle and at least partially within the intervertebral cage. as best seen in
FiG.8; the intervertebral cage includes (as understood) a wall having an entry opening
of the first integral screw guide and an entry opening of the second integral screw guide,
as best seen in FIG.8; the wall having four quadrants delineated by a first axis and
secand axis each lying in a plane of the wall. and the first axis is at a nght angle with

respect to the second axis, wherein the four quadrants includes a first quadrant, a
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second guadrant, a third quadrant. and a fourth quadrant, wherein the first quadrant and
the fourth quadrant are opposed to the second guadrant and the third quadrant with
respect to the first axis. and the first quadrant and the second quadrant are opposed to
the third quadrant and the fourth quadrant with respect to the second axis, wherein the
first quadrant is diagonally opposed to the third guadrant. and the second quadrant is
diagonally opposed to the fourth quadrant; as best seen in FIG.8, and wherein one of a
majority of an area of the entry opening of the first integral screw guide is in the first
quadrant and a majority of an area of the entry opening of the second integral screw
guide is in the third quadrant; and the majerity of the area of the entry opening of the
first integral screw guide is in the second quadrant and the majority of the area of the
entry apening of the second integral screw guide is in the fourth quadrant (if a Cartestan
coordinate system is drawn in the center of FIG.8). A key (154) that controls an
adjustment device which controls a height of the universal intervertebral combination
bone fusion spacer and the self-drilling screw apparatus.

With respect to the method claims. the method steps. as set forth would have
been inherently carried out in the operation of the device, as set forth above and as best
seen in FIGS.1-11

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

{a) A patent may not be obtained though the invention is not identically disclosed or descrnbed as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the sutject matter as a whole wauld have been obvious at the time the
invention was made to a person having ordinary skill in the art t¢ which said subject matter pentains,
Patentability shail not be negatived by the mannet in which the invention was made.
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Claims 40. 55 are rejected under 35 U.5.C. 103(a) as being unpatentable cver
Michelson (7.442.209).1t is noted that Michelson discloses a driver assembly including a
driver handle. a drive bit portion and a drive shaft (184)as claimed by applicant.
However, it is also noted that Michelson does nat teach of a flexible drive shaft, as
claimed by applicant. It would have been obvious to one having ordinary skilt in the art
at the time the invention was made to use a preferred material, since it has been held to
be within the general skill of a worker in the art to select a known material on the basis
of its suitability for the intended use as a matter of obvious design cheice. In re Leshin.
125 USPQ 416.

Drawings

The drawings are objected to under 37 CFR 1.83(a). The drawings must show
every feature of the invention specified in the claims. Therefore, the the wall having four
quadrants delineated by a first axis and second axis each lying in a plane of the wall.
and the first axis is at a right angle with respect to the second axis. wherein the four
quadrants includes a first guadrant, a second quadrant, a third quadrant, and a fourth
quadrant, wherein the first quadrant and the fourth quadrant are opposed to the second
quadrant and the third quadrant with respect to the first axis, and the first quadrant and
the second quadrant are opposed to the third quadrant and the fourth quadrant with
respect to the second axis. wherein the first quadrant is diaganally opposed to the third
quadrant. and the second quadrant is diagonally opposed to the fourth quadrant must
be shown or the feature(s) canceled from the claim(s). No new matter should be

entered.
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Corrected drawing sheets in comphance with 37 CFR 1.121(d} are required in
reply to the Office action to avoid abandonment of the application. Any amended
replacement drawing sheet should include ali of the figures appearing on the immediate
prior version of the sheet, even if only one figure is being amended. The figure or figure
number of an amended drawing should not be tabeled as "amended.” If a drawing figure
is to be canceled. the appropriate figure must be removed from the replacement sheet.
and where necessary, the remaining figures must be renumbered and appropriate
changes made to the bnef description of the several views of the drawings for
consistency. Additional replacemeant sheets may be necessary to show the renumbering
of the remaining figures. Each drawing sheet submitted after the filing date of an
application must be labeled in the top margin as either “Replacement Sheet” or “New
Sheet” pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner,
the applicant will be notified and informed of any required corrective action in the next
QOffice action. The objection to the drawings will nat be held in abeyance.

Conclusion
The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure,

6,972,019 12-2005 Michelson
7,959,675 6-2011 Gately
7.887.591 2-2011 Aebi et al.
7,862,616 1-2011 Lechmann et al
7,618,456 11-2009 Mathieu et al.
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Any inguiry concerning this communication or earlier communications from the
examiner should be directed to PEDRO PHILOGENE whose telephone number is
(571)272-4716. The examiner ¢can normally be reached on Monday to Friday 8:00 AM
to 4:30 PM.

if attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor. Eduardo Robert can be reached on (571) 272 - 4719. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application information Retrieval (PAIR} system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/ipair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9139 (IN USA OR CANADA) or §71-272-1000.

/Pedro Philogene/
Primary Examiner, Art Unit 3733
December 13, 2011
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Coutrtesy Reminder for
Application Serial No: 13/084,543

Attorney Docket No: 3003/0105PUS2
Customer Number: 87409
Date of Electronic Notification: 12/19/2011

This is a courtesy reminder that new correspondence is available for this
application. The official date of notification of the outgoing correspondence
will be indicated on the form PTOL-90 accompanying the correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
mailroom@dreschiplaw.com
jdresch@dreschiplaw.com
john_dresch@hotmail.com
Please verify that these email addresses are correct.

To view your correspondence online or update your email addresses, please
visit us anytime at https:/sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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Title 37 Code of Federal Regulations (CFR) § 1.133 interviews
Flaragraph ity
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The action of the Patent and Trademark Office cannot be based exclusively on the writtsn record in the Ctfice if that record fs ttself
incomplete through the farlure te record the substance of interviews

it 15 the responsibuity of the applicant or the artorney or agent 1o make the subsiance of an interview of record in the application file, unless
the examner indicates be or she will do 0. {tis the examiner's responsitilily [0 see thal sush a record is made and lo cormect matenal inaccuracies
which tear dvectly on the question of patentability

Examners must complete an Intenview Summary Form for each interview held where a matter of substance has been discussed during the
imerview by chechking the appropriate boxes and filling in the blanks  Discussions regarding ohily procedural matters, directed solely 1o restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examming Procedure . or pointing
out typographicai errors of unreadable script s Office actions or the like. are excluded from the interview recordation procedures below. Where the
substance of an interview 1= cormmpletely recorded i an Examiners Amendment, ne separate interview Summary Record ts reguired

The Interview Summary Fomn shall be given an appropriate Paper Mo , placed n the nght hand portten of the fite, and listed on the
"Conients” secton of the file wrapper. In a personal interview, a duplicate of the Famm is given ta the appheant {or altorney or agent) at the
canclusion of the interview  In the case of a tslephons or vidso-conference inteniew, the copy s mailed to tha applicant's comrespondence addrass
either wrth or prior to the next official communication. It additional coemrespandence from the examiner is not likely before an allowance or it other
arcumstances dictate, the Form should be mailed promptly aftec the interview rather than with the hext official communication

The Form pravides for recordation of the fallowing information

- Application Number (Senes Code and Sernal Number)

- Name of applicant

- Name cf examiner
Oate of interview

- Type of interview (telephenic, videa-conlerence, or parsonal)

- Name of participant(s) {applicant, attorney or agent. examiner. othar PTO parsonnel, etc |

- An)ndication whether or not an exhitit was shown or a demonstration conducted

— An identification of the specific prior art discussed

- Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note' Agreement as 1o allowability is tentative and does
not resthct further acuon by the examiner to the contrary

- The signature of the examiner who conducted the interview {if Form is not an attachment 1o a signed Office action)

It(s desirable that the examuner orally remind the apphcant of his ot har obligation to record the substance of the interviews of each case it
should be nated, however, that the interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it iIncludes, or is supplemented by the applicant or the examiner e include, all of the apphcable items required below cancerning the
substance of the interview

A compiete and proper recordation of the substance of any interview should inctude at least the following applicable items.

1} A brief description of the nature of any exhibit shown or any demonstration conducted,

2} an identfication ol the claims discussed.

3} an identification of the specific prior art discussed,

4} an identification of the principal proposed amendmants of a substantive nature discussed, unless these are already described on the

Interiew Summary Fom completed by the Examiner,

5) a bnef identification of the ganeral thrust of the principal argurments presented to the examiner,

{The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required The identification of the arguments is sufficient if the general nature or thrust of the principal arguments macdsa to the
exammer can be undersioad in the context of the application file. Of caurse, the applicant may desire w emphasize and fully
descnbe those arguments which he or she fesls wera or mught bs persuasive to the examiner.}

€} a general indication of any other pertinent matters discussed, and

711t appropriate, the general resulls or cutcome of the interview uniess already described in the interview Summary Form completed by

the examiner.

Examiners are exipected io caratully review the apphcant's record of the substance of an nterview. If the rezord is nol complete and
accurate. the examiner will give the applicant an extendable one month time period to correct the record.

Examiner 1o Check for Accuracy

if the claims are allowable for other reasons of recard. the examiner shoukd send a tetter setting forth the: examiner's version of the
statement attributed to him or her  If the record is complete and accurate, the examiner should place the indication, “interview Record OK” on the
paper recarding the substance of the interview along with ithe date and the exarniner's initials
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UNITED STATES PATENT AND TRADEMARK OFFICE

Application Number: 13:084,543

Filing Datc: 041172011

Group Art Unit; 3733

Examincr: PHILOGENE. PEDRO

Canfirmation No.: 1303

Title: BI-DIRECTIONAL FIXATING TRANSVERTEBRAL

BODY SCREWS AND POSTERIOR CERVICAL AND
LUMBAR INTERARTICULATING JOINT
CALIBRATED STAPLING DEVICES FOR SPINAL
FUSION

Mail Stop Amendment

Commissioncer for Patents

P.O. Box 1450

Alcxandria. VA 22313-1450

AMENDMENT UNDER 37 C.F.R. § 1.111
AND
STATEMENT OF THE SUBSTANCE OF THE INTERVIEW
Dear Sir:

This Amendment responds to the Office Action dated October Decermber 19,
2011, having a response due date of April 19, 2012, and is accompanicd by a fec for one

(1) excess independent claim and a one-month extension of time fec.

Pleasc amend the application as follows:

Amendments to the Specification begin on page 2 of this paper:

Amendments to the Drawings begin on page 5 of this paper;

Amendments to the Claims, as reflected in the fisting of claims, begin on page 6
of this paper: and

Remarks begin on page 23 of this paper.
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AMENDMENTS TQ THE SPECIFICATION,

Al paragraph [003X], please amend the specification as follows:

FIGS. 1A-D illustrate the Lumbar expandable intervertebral screw box with one lateral
oricnted BDFT serew and onc medially oriented BDFT screw (Embodiment IA) in
sagittal-oblique (FIG. 1A). superior perspective (FIG. 1 B), inferior perspective (FIG. 1C)
and exploded (FIG. 1 D) views.

At paragraph {00407, plcasc amend the specification as fallows:
FIGS. 2A-2E [[C]] illustrate the Lumbar intervertebral non-cxpandable screw box with

twe BDFT screws (Embodiment I1) in lateral (FIG. 2A). oblique (FIG. 2B), agd supcrior

perspective (FIG. 2C) views, and again in superior perspective {(FIG. 2D) and superior

perspective (FIG. 2E) with gridlines.

After paragraph [0047], pleasc insert the following new paragraph into the specification us

follows:

— FIG. 3] illustrates another superior obligue perspective view of the positioning

tood/drill guide/box expander component with gridlines. --
At paragraph [0063], please amend the specification as follows:

FIGS. 2A-2E [[C]] illustrate three-dimensional views of the Lumbar intervertcbral non-
cxpandable screw box 200 with two BDFT serews 201, 202 (Embodiment 11). Screws

201 and 202 perforate and erient in opposing, superior and inferior directions. There are
holes 20% and hollow spaces allowing packaging with bone. There are also holes which

allow the traversal of serews. The superior and inferior edyes include ridges 207 to
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[0073] FIGS. SH-I illustrate three-dimensional views of 4 posttioning tool 3004 for
impaction and placement of two transveriebral serews 201, 202 in the non-expandable
screw box 200. The driver assembly 550 consists of a screw driver 531, a flexible shaft
352 and a squarc recess bit 553, This facilitates turning the screws 201, 202 into the bone,
The flexible shaft 352 facilitates the avoidance of spinous processes which might hinder
the serew driving if the shaft 552 were straight. The positioning tool 3004 can have a
rectangular handic, Embodiment 1 (FIG. SH), or a circular handle. Embodiment 1l (F1G.
31). This serves to position the serew box within the intervertebral space, and screws 201,
202 within the screw box. Once positioned, the screw box can be impacted by tapping the
handle with a mallet (not shown). The positioning tool’s 500a griper handle inserts into

the serew guide und the box, which maintains alignment.
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AMENDMENTS TQ THE DRAWINGS:

This Amendment is accompanied by Replacement Drawing Figures 2A. 2B. and 5C
{Three ¢3) Total Replacement Sheets 6:41, 7241, and 15:41) and New Drawing Figures
2D, 2E, and 3J (Three (3) Total Neow Sheets 39/41, 40/4 1, and 41/41),

The Replacement Drawing Shects add reference numeral 12 and a corresponding lcad
line identifving the slot on the intervertebral cage (shown in the original drawings) and
reference numera! 306a and a corresponding lead line identifying the protuberant

cxtension of the gripper prong 306 of the tool (shewn in the original drawings)

The New Drawing Sheets show the quadrants in response to the drawing objections and

rejection under 35 U.S.C. § 112, first paragraph.

This Amendmient does not add new matter. Sce. ¢.g.. vriginal Figures 2A-2C and 5A-31:

and paragraphs [0063] and [0069]-[0073].

]
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IN THE CLAIMS:

Please amend the claims as follows. This listing of the claims will replace all prior

versions, and listings, of claims in the application:
1-25. (Canceled)

26. {Previously presented) A tool for manipulating and inserting a universal.
intervertebral combination bone fusion spacer and self-drilling screw appararus into a
dixe space between a first vertebral body and a sceond vertebral body to pravide tusion of
the first vertebral body to the sccond vertebral body via biological bone fusion and serew
Fusion, whercin the apparatus includes an intervertebral cage having a first integral screw
zuide having a first predetermined angle, and a second integral screw guide having a
second predetormined angle. wherein cach longitudinal end of the intervertebral cage
includcs a slot or indentation formed adjacent to an cdge of an upper surface of the
intervertebral cage,

the tool comprising:

a handle: and
a gripper cooperating with the handle and having a plurality of prongs,
whercin a distal end of cach of the plurality of prongs engages a respective

stor or indentation of the intervertebral cage.
27. {(Previously presented) The tool of claim 26, further comprising
a screw guide for controlling a direction of self-drilling screws that arc
inserted into the fiest integral serew guide and the second integral screw guide,

wherein the plurality of prongs engage and hold the screw guide in place.

28.  (Previously presented) The tool of claim 27, whercin the serew guide

includes a slot or indenwtion for receiving one of the plurality of prongs.
G
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29 (Previousty prescred) The tool of clam 27, wherein the screw guide

inctudes slots or indentations on opposing sides for receiving the plurality of prongs.

30.  (Previously prescated) The tool of elaim 27, wherein the screw guide
includes an intcgral trajectory guide that receives and guides one of the self-drilling
serews of the universal, intervertebral combination bone fusion spacer and self-drilling

SCICW dpparatus.
31-32. (Canceled)

33. (Previously presented) The tool of claim 26, wherein the gripper includes

a tubular portion that receives and guides a portion of the handle therein.
34-37. (Canccled)

3. (Previously presealed) The toal of claim 32, wherein an cnd of the handle

includes a rectangular handle portion.

39.  (Previously presented) The tool of claim 32, wherein an end of the handle

mcludes a circular handle portion

40. (Previously presented) The tool of claim 26, further comprising
a driver assembly. the driver assembly including:
a driver handle;
a drive bit portion: and
a flexible drive shaft extending between the driver handle and the
drive bit portion for manipulating one of the self-drilling screws of the universal.

intervertebral combination bone fusion spacer and scli-drilling screw apparatus.
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41, (Previously presenied) A tool assembly comprising:

a universal, intervertebral combination bone fusion spacer and self-drilling serew
apparatus for insertion into a disc space between a first vertebral body and a second
vertebral body und fusion of the first vertebral body to the sccond vertebral body via
biological boue fusion and sercw fusion, the apparatus comprising:

an intervertebral cage including:
a first integral screw guide having a first predetermined angle;
a second integral screw guide having a second predetermined
angle: and
a first screw member disposed in the tirst integral screw guide at the first
prederermined angle and at lcast partially within the intervertebral cage;
a second screw member disposed in the second integral xcrew guide at the
second predetermined angle and at feast partially within the intervertebral cagpe,
wherein a surtace of cach longitudinal end of the intervertebral cage
includes a slot or indentation formed adjacent to an edye of an upper surface of the
intervertebral cage for recciving a distal end of a prong of an buplantation tool: and

a too! for manipulating and inscrting the universal, intervertebral combinatien
bone fusion spacer und sclf-drilling screw apparatus into the dise space between the first
vertebral body and the sccond vertebral body to provide fusion of the first vertebral body
to the second vertebrat body via biological bone fusion und screw fusion. the wol
compnsing;

a handle; and
a gripper cooperating with the handle and having a plurality of prongs.
wherein a distal cnd of cach of the plurality of prongs engages a respective

stot or indentation of the intervertebral cage.

42, (Previously presented) The tool ussembly of clsinm 41, furthier compuising:
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a serew guide for controlling a direction of the first serew member and the
second serew member that are inseried 1nto the firstintegral serew guide and the second
integral serew guide,

wherein the plurality of prongs engage and hold the scrow guide in place.

43, (Previously presented) The tool assembly of claim 42, wherein the serew

guide includes a slot or indentation for receiving enc of the plurality of prongs.

44. {Previously presented) The tool assembly of claim 42, wherein the screw
guide includes slots or indentations on opposing sides for reeciving the plurality of
prongs.

45.  (Previously presented) The tool assembly of claim 42, wherein the screw
vatde includes an ntegral trajectovy guide that receives and guides one of the fiest serew
member and the second screw member of the universal, intervertebral combination bong
fusion spacer and sclf-drilling screw apparatus.

46-47. (Canceled)

4%, (Previously presented) The tool assembly of claim 41, wherein the gripper

meiudes a wbular portion that receives and guides a portion of the handle therein.
49-52. (Canceled)

53. (Previously presented) The tool assembly of claim 47, wherein an end of

the handle includes a rectangular handle postion.

34, (Previously presented) The tool ussembly of clsim 47, wherein an end of

the iandle includes a circular handle porion.
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tPreviously presented) The ool assembly of claim 41, further comprisimg:

W
L

a driver assembly, the driver assembly including:
a driver handie:
a drive bit portion; and
a flexible drive shaft extending between the driver handle and (he
drive bit portion and manipulating onc of the first screw member and the second
screw member of the universal, intervertebral combination bone fusion spacer and

self-drilling screw apparatus.

56.  (Previously presented) The tool assembly of claim 41, wherein cach of the
first internal screw guide and the second internal serew guide is angled to orient the first

serew member and the second screw bi-directionally in opposite dircctions.

57. (Previously presented) The tool assembly of claim 41, wherein the first
screw member is a self-tapping and self-drilling screw member having a tapered end and
a threaded body. and

wherein the sccond scrow member is 4 self-tapping and scif-drilling screw

member having a tupered end and a threaded body.
38 (Previously presented) The ool assembly of ¢laim 41, further comprising:
a bone graft cavity for receiving bone packing maicrial for bone fusion between

the first vertebral body and the sccond vertebral body.

59, (Previously prescnted) The tool assembly of claim 41, wherein the

intervertebral cage includes a side having a plurality of ndges.

00.  (Previously presented) The tool ussembly of claim 41, wherein the first

integral screw guide and the sceond integral screw guide are adjacent o cach other and at

10
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an angulation with respect to a wall having the first integral screw guide und the second

ntegral serow guide.

nl, (Previously presented) The 1ool assembly of claim 60, wherein a first
angulation of the first integral screw puide is opposed to a sccond anpulation of the

second integral serew guide,

62, {Previously presented) The tool assembly of claim 41, wherein the first
integral serew guide and the second integral screw guide are adjacent to each other along
a longitudinal extent of a wall having the first integral screw guide and the second
integral screw guide, and

wherein the first integral serew puide and the second integral screw guide are

offset in opposite directions with respeet to a center line of the longitudinal extent.

63, (Previously presented) The tool assembly of claim 62, wherein a part of
the first integral screw guide overlaps a part of the second integral screw puide along the
longitudinal extent of the wall having the first integral screw wuide and the second

mtegral screw yuide,

64, (Previously presented) The tool assembly of claim 62, wherein the first
integral serew guide and the second integral serew guide arc at un angulation with respect

to the wall having the first integral screw guide and the second integral screw guide.

65, (Previously presented) The tool assembly of claim 64, wherein a first
angulation of the first intcyral screw puide extends in a fiest dircetion from the wall
having the first intcgral serew guide and the second integral screw guide toward a first

side of the intervertcbral cage.
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wherein a sccond angulation of the second integral serew guide extends ina
sccond direction from the wall having the first integral screw guide and the sccond
integral serew guide toward a second side of the intervertebral cage. and

whercin the first side is opposed to the sceond side,

66.  (Previously presented) The tool of claim 26. whercin the intervertebral
cape includes a wall having an cntry opening of the first intepral screw guide and an entry
opcning of the second integral screw guide.

wherein the wall has four quadrants delineated by a first axis and a sccond axis
cach Iving in a planc of the wall. and the fivst axis is at » right angle with respect to the
sccond axis.

wherein the four quadrunts include a first quadrant, a second quadrant, a third
quadrant, and a fourth quadrant.

wherein the first quadrant and the fourth quadrant arc opposed (o the sceond
quadrant and the third quadrant with respect to the first axis. and the fiest quadrant and
the second quadrant are opposed to the third quadrant and the fourth quadrant with
respect to the second axis,

wherein the first guadrant is diagonally opposed to the third quadrant, and the
second quadrant is diagonally opposed to the fourth quadrant, and

wherein onc of:

a majority of un arca of the entry opentng of the first integral serew guide
is in the first quadrant and @ majority of an arca of the entry opening of the sccond
integral screw guide is in the third quadrant: and

the majority of the area of the cntry opening of the first integral screw
guide 1s in the second quadrant and the majority of the arca of the entry opening

of the second integral serew guide is in the fourth quadrant.
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67. (Previously presented) The tool of claim 26, wheretn the intervertebral
cage includes a wall having an entry opeming of the First integrat screw guide and an entry
opening of the sceond integral screw guide,

whercin the wall has four quadrants delincated by a first axis and a sccond axis
cach lying in u plunc of the wall, and the first axis is at a right angle with respecet to the
seeond axis,

wherein the four quadrants include a first quadrant, a sccond quadrant, a third
quadrant, and a fourth quadrant,

wherein the first quadrant and the tourth quadrant are oppased to the second
quidrant and the third quadrant with respect to the first axis, and the first quadrant and
the second quadrant are oppused to the third quadrant and the fourth quadrant with
respect 1o the second axis.,

wherein the first quadrant s diagonally opposed to the thivd quadrant, and the
second quadrant is diagonally opposed 1o the fourth quadrant, and

wherein one of?

a center of the entry opening of the first integral screw guide is in the first
quadrant and a center ot the entry opening of the sccond integral screw guide is 1n
the third quadrant; and

the center of the entry opening of the first integral serew guide is in the
second quadrant and the center of the entry opening of the second integral screw

guide is in the fourth quadrant.

68. (Previously presented) The tool of claim 26, wherein the intervertebral
cage includes a wall having an cotry opening of the first integral screw guide and an entry
opcning of the scecond integral screw puide, the wall including a first corner and a second
corner, the first corner being arranged at an opposite side of the wall and an opposite end

of th wall with respeet to the second corner.
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wherein the first integral serew guide and the second integral screw guide are
diagonally arranged along u direction extending from the first comer of the wall (o the

sccond corner of the wall.

69.  (Previously presented) The tool of ¢laim 26, wherein the intervertebral
cage includes a wall having an entry opening of the first integral serew guide and an entry
opening of the second integral screw puide, the wall including a first corner and a sceond
corner, the first corner being arranged at an opposite side of the wall and an opposite end
of the wall with respect to the second corner.

wherein the first integral serew guide and the sccond integral screw guide ase
adjacent to cach other along a longitudinal extent of the wall and are diagonally arranged
alony a dircction extending from the first corner of the wall to the second corner of the

wall.

70.  (Previously presented) The tool of claim 26, wherein the intervertebral
cage includes an arcoate wall.

71, (Previously presented) The toul assembly of claim 41, wherein the first
integral serew puide and the second integral screw guide are at an angulation with respect

to & wall having the first integral screw guide and the second mtegral serew guide,

72. i Previously presented) The tool assembly of claim 41, wherein the first

integral screw guide and the second integral screw guide diverge from each other.

73 (Previously prescnted) The tool assembly of claim 41, wherein the first
integral screw guide and the sceend integral serew guide diverge from cach other and it
an angulation with respect to a wall having the first integral screw guide and the second

inteyral screw guide.
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74. (Currently amended) A method of inserting a universal, intervertebral
combination bone fusion spacer and self-drilling screw apparatas into a dise space
between a first vertebral body and a sccond vertebral body using 4 tool for manipulating
and inserting the universal. intervertebral combination bone fusion spacer and self-
drilling screw apparatus into the disc space between the first vertebral body and the
second vertebral body.

wherein the universal, intervertebral combination bone fusion spacer and self-
drilling screw apparatus includes:

an intervertebral cage, wherein a surface of each longitudinal end of the
intervertebral cage includes a slot or indentation formed adjacent Lo an edge of an upper
surface of the intervertebral cage for recciving a distal end of a prong of tool: and

wherein the tool includes:

a handle: and

a pripper cooperating with the handle and having a pluratity of prongs,

wherein a distal end of cach of the plurality of prongs engages a respective
slot or indentation of the intervertebral cage,

the method comprising:

measuring a dimenston of the disc space between the first vertebral body and the
sccond vertebral body:

determining that the disc space is a lateral disc space, an anterior lateral disc

space, a posterior lumbar disc space, an anterior lumbar disc space. or an anterior cervical
disc space:

selecting the universal, intervertebral combination bone fusion spacer and self-
drilling screw apparatus based on the measured dimeasion of the disc space and based on

the determination of the disc space being the lateral dise space, the anterior fateral disc

space, the posterior lumbar disc space, the anterior lumbar disc space, or the anterior
cervical dise space,
engaging cach slot or indentation of the intervertebrul cage with the distal end of

cach of the pluratity of prongs.

wn
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tnserting the sclected universal, intervertebral combination bone fusion spacer and
self-drilling screw apparatus into a midline of the disc space using the ool until the
sclected unsversal, mtervertebral combination bone fusion spacer und sclf-drilling screw
apparatus 15 flush or countersunk rclative to the first vertebral body and the second
vertebral body, and

confirming a position and placement of the universal, intervertebral combination
bone fusion spaccr and self-drilling screw apparatus relative to the first vertebral body

and the sccond vertebral body.

75. {Currently amended) A method of inserting 4 universal, inerveriehral
combination bone fusion spacer and sclf-drilling scrow apparatus into a disc space
between a first vertebral body and 2 sccond vertebral body and fusing the fiest vertebral
body lo the sccond vertcbral body via biological bone fusion and serew fusion using a
tood for manipulating and inserting the universal, intervericbral combination bane fusion
spacer and self-drilling screw apparatus into the disc spacc between the first vertebral
body and the second vertebral body.

wherein the universal, intervertebral combination boae fusion spacer and self-
drilling screw apparatus includes:

an mtervertebral cage including:
a first integral screw guide having a first predetermined angle:
a sccond integral scrow guide having a secand predetermined
angle: and
a first screw member disposed in the first integra) screw guide at the first
predetermined angle and at least partially within the intervertebral cage:
4 sccond sceew member disposed in the second integral screw guidce at the
sccond predetermined angle and at feast partially within the fntervertebral cage,
wherein a surface of cach tongitudinal end of the intervertebral cage
includes u slot ov indentation formed adjacent to an cdye of an upper surface of the

intervericbral cayge for receiving a distal end of 4 prong of an implantation tool; and

16
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wherein the tool includes:
4 handle: und
a gripper cooperating with the handle and having a plurality of prongs.
wherein a distal cnd of cach of the pharality of prongs cngages a respective
slot or indentation of the intervertebral caye,
the method comprising:
measuriny & dimension of the disc space between the first vertebral body and the
second vertebral body:

determining thar the disc space is a lateral disc space, an anterior lateral disc

spacg. a posterior lumbar disc space, an anterior-lateral lumbar dise space, an anterior
lumbar dise space, or an anterior cervical disc space:

selecting the universal, intervertebral combination bone fusion spacer and self-
drilling screw apparatus based on the measured dimension of the disc space and based on

the determination of the disc space being the lateral disc space, the anterior lateral disc

space, the posterior lumbar disc space. the anterior-lateral lumbar disc space. the anterior
lumbaur disc space. or the anterior cervical disc space:

cngaging cach slot or indentation of the intervertebral cage with the distal end of
cach of the plurality of prongs:

nserting the selected universal, intervertebral combination bone fusion spacer und
self-drilling screw apparatus into a midline of the disc space using the tool until the
sclected wniversal, intervertebral combination bone fusion spacer and self-drilling screw
apparatus is flush or countersunk relative to the first vertebral body and the sccond
vertebral body:

nserting the first screw member into the first inteimal screw guide of the selected
universal, intervertebral combination bone fuston spacer and self-drilling serew
apparatus;

inserting the second screw member mto the second internal screw guide of the
selected universal. mtervertebral combination bone fusion apacer and self-drilling serew

apparatus:
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screwing the first screw member and the second screw member into the first
vertebral body and the second veriebral body respectively:

confirming a position and placement of the universal, intervertebral combination
bone fusion spacer and sclf-drilling screw apparatus relative to the first vertebrat body

and the sccond vertebral body.

76. {Previously presented) A fool assembly comprising:

a universal, intervertebral combination bone fusion spacer and self-drilling screw
apparatus for insertion into a disc space between a first vertebral body and a second
vertebral body and fusion of the first vertcbral body to the second vertcbral body via
biological bone fusion and screw fusion, the apparatus comprising:

an intervertebral cage including:
a first integral screw guide having a first predetermined anglce,
a second integral serew puide having a sccond predetermined
angle: and
a bone praft cavity for receiving bone packing matevisl for bone
fusion between the lirst vertebral body and the second vertebral body:
a first screw mermber disposed in the first integral screw guide at the fiest
predetermined angle and at least partially within the intervertebral cage:
a second screw member disposed in the second integral serew guide at the
second predetermined angle and at feast partially wirthin the intervertebral cage.
wherein the bone graft cavity extends through the interveriebral
cage for recerving bone packing material for bone fusion between the first vertebral body
and the second vertebral body and across the intervertebral space.
wherein cach of the first internal screw guide and the second
internal screw guide is angled to orient the first screw member and the second scrow bi-
directionally in opposite directions,
wherein cuch of the first internal serew yuide and the second

internal screw guide includes a tunnel that permits only a predetermined angled trajectory

ks
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of the first screw member und the second screw member, and the predetermined angled
rajectory of the fivst internal serew guide ix different than the predetermined angled
trajectory of the second internal screw guide.

wherein the intervertebral cage includes an exit for one of the first
integral serew guide and the scoond inteyral screw guide, the exit being adjucent to or
formed in an edge of the bone graft cavity,

wherein the fiest screw member is a self-tapping and self-drilling
screw member having a tapered end and a threaded body, and wherem the second screw
member is a seif-tapping and self-drilling screw member having a tapered end and a
thrcuded body.

wherein the intervertebral cage includes a side having a plurality of
ridges,

wherein a surface of each longitudinal end of the intervertebral
capc includes a slot or indentation formed adjacent to an edge of an upper surface of the
intervertebral cape for receiving a distal end of a prong of an implantation tool.

wherein the intervertebral cage includes a wall having an entry
opcning of the first integral screw guide and an entry opening of the second integral
serew guide,

wherein the wall has four quadrants delincated by a first uxis and a
second axis cach lying in 4 planc of the wall. and the first axis is at a right angle with
respect 1o the second axis.

wherein the four quadrants include a first quadrant, a seccond
quadrant. a third quadrant, and a fourth quadrant,

wherein the fiist quadrant and the fourth quadrant are opposed to
the sceond quadrant and the third quadrant with respect to the first axis, and the first
quadrant and the sccond quadrant are opposcd to the third quadrant and the fourth
quadrant with respect to the second axis,

wherein the first quadrant is diagonally opposed to the third

quadrant, and the second quadrant is diagonalty opposed to the fourth quadrant. and
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wherein onc of:

a mujority of an arca of the entry opening of the first
intepral screw guide is in the first quadrant and a majority of an
arca of the entry opening of the second integral screw guide is in
the third quadrant; and

the majority of the arca of the entry opening of (he first
integral serew puide is in the second quadrant and the majority of
the area of the entry opening of the sccond mtegral screw guide 1y
in the fourth quadrant; and

a tool for manipulating and inserting the universal. intervertebral
combination bone fusion spacer and sclf-drilling screw apparatus into the dise space
between the first vertebral body and the scecond vertebral body to provide fusion of the
first vertebral body to the second vertebral body via biological bone fusion and screw
[usion, the ool comprising:

a handle: and

a gripper cooperating with the handle and having a plurality of
prongs.

wherein a distal ond of cach of the plurality of prangs cngagcs

respective slot or indentation of the intervertebral cage.

77, (New) A wol assembly comprising:

a universal, intervertebral combination bone fusion spacer and self-drilling screw
apparatus for insertion into a disc space between a first vertebral body and a second
vertebral body and fusion of the first vertebral body to the second vertebral body via
biological bone fusion and screw fuston, the apparatus comprising:

an intervertebral cage including:
a plurality of internalized screw guides, wherein cach of the
plurality of internahzed serew guides includes a proximal serew head recess that is

entircly encased within an upper surface of the intervertebral cage, wherein cach of the
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plurality of internalized screw guides includes 4 tunncl-guide that projects into the
mtervertebral cage from the proximul screw head recess, the tunnel-guide including a
proxirial tunncl-guide portion that is entirely encased by walls of the intervertebral cage
and a distal tunncl-guide portion that is partially encascd by the walls of the intervertcbral
cape, the distal tunnel-guide portion being contiguous with and exiting into a bone cavity
of superior and inferior walls of the intervertebral cage, and wherein a surface of cach
longitudinal wall of the intervertebral cage imcludes a slot or indentation formed adjacent
to an ¢dge of the upper surface of the intervertebral cage: and
a screw member disposed in each of the plurality of internalized
screw guides at a predetermined angle and at least partially within the intervertebral cage:
and
a too! for manipulating und inxcrting the universal, intervertebral combination

boue fusion spacer and self-drilling screw apparatus into the disc space between the first
vertebral body and the sccond vertebral body to provide fusion of the fiest vertebral body
to the second vertebral body via biological bone fusion and screw fusion. the tool
comprising:

a handle; and

a gripper cooperating with the handle and having 4 plurality of prongs
cach having a distal cnd,

wherein the distal end of cuch of the plurality of prongs respectively
cngages the stot or indentation of the interverebral cage on the surface of cach

longitudinal wall of the intervertebral cage.

7%, (New) The tool assembly of claim 77, whercin the distal tunnel-guide

portion ihat is parially cncased by the walls of the intervertebral cagce is parabola shaped.
79.  (New) the tool assembly of claim 78, wherein the screw member extends

through onc of the plurality of internalized serew guides via the proximal serew head

recess that is entirely encased within a top planc of the intervertebral cage. into the
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proximal tunncl-guide portion that is entirely encased by the walls of the intervertebral
cage, into the parabola shaped distal tunnel-guide portion that is partially encased by the
walls of the intervertebral cage. and then exits frum the bone cavity of the superior and

inferior walls,

K0, (New) The tool assembly of ¢laim 38. wherein the bone graft cavity is
accessible through an opening formed in a lateral wall of the intervertebral cage, a
perimeter of the opening including an indentation through which one of the first screw
member and the second screw member passes from the bone wratt cavity to an exterior of

the intervertebral cage.
&I, (New) The tool assembly of claim 77, whercin the bone cavity is
accessible through an opening formed in 4 luteral wall of the intervertebral cage. 1

perimeter of the opening including an indentation through which the serew member

passcs from the bone cavity 1o an exicrior of the intervertebral cage.

Y
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REMARKS
Claims 26-76 were previously pending in the applicaton. This Amendmeint
amends claims 74 and 75, cancels claims 31, 32, 34-37, 46, 47, and 49-52 without
prejudice or disclaimer, and adds new claims 77-81. Claims 26, 41, 74, 75, 76, and 77

are independent,

Statement of the Substance of the Interview

Applicant's representative thanks Examiner Pedro Philogene for the courtesics
extended during the personal interview conducted on March 12, 2012, with Applicants
Attorney. John J. Dresch, Reg. No. 46672, and inventors Dr. Nathan C, Moskowitz and
Moshch T. Moskowiltz.

An Interview Summary was mailed on March 19, 2012, Applicant submits this
Statement to comply with the requirements of M.P.E.P. § 713.04.

In the interview, the following was discusscd:

A, Identification of claim discussed:

Claims 26-76

B. Identification of prior art discussed:
Michelson (U.S. Patent No. 7.442.209)

C. Identification of principal proposed amend ments:
Applicants” representative discussed clarifications to the specification and
drawings 1o show the claimed quadrants, as explained below. This Amendment encloses

New Drawing Sheets and amends the specification.
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D. Brief Identification of principal arguments:

The Prior Art Rejections

Applicants argued that Michelson docs not teach & tool comprising a gripper
cooperating with the handle and having a plurality of prongs, wherein a distal end of cach
of the plurality of prongs cngagcs a respective slot or indentation of the intervericbral
cape. ds reeited in cluim 26.

Michelson docs not teach a tool assembly comprising:

an intervertebral cage [...] wherein a surface of each longitudinal end of
the intervertebral cage includes i slot or indentation formed adjacent Lo an edge of
an upper surface of the intervenchral cage for receiving a distal end of a prong of
an implantation tool: and

atool [...] comprising [...] a gripper cooperating with the handle and

having a plurality of prongs. wherein ¢ distal end ol cach of the plurality of

prongs engapes 4 respective slot or indentation of the intervertebral cage, as

recited in claim 41,

The alleged prongs 174 of Michelson do not engage any slots {openings 118) on
the side of the cage 100, Instead, the slots {openings 11¥) are for bone growth material,
Sce. col. 6, lines 10-18. No part of cither of the prongs 174 engages the openings 118 of
the implant 100,

Thus, Michclson does not anticipale at least claims 26 and 41.

Instead, Michelson teaches that the driver 172 holds the implant 100 using
alignment pegs 154 that engage alignment holes 130, 152 and a threaded driver 153 that
cngages the threaded hole 133 of the implant.

Contrary 1o the assertion in the Office Action. Applicants respectfully argued that
the alisnment pegs 154 are not comparable to the claimed key that controls an adjustment

device, as recited in claims 31-35. Applicants respectfully argued that the Otfice Action
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does not cite any support in the Michelson teference for the screw guide, as recited in

cluims 27-31,

The Rejection under 33 U.S.C. § 112, first paragraph

Applicants argucd that these claims merely churacterize the structural elernents
and spatial relationships of those clements depicted in the ongimal drawings as will be
understood by onc of ordinary skill in the art. Therctore, these claimys arc cnabled by the

original drawings.

The Drawing Objections

Applicants propose to submit new drawings depicting only the original features of
the drawings with the quadrants drawn thercon. The proposed Amendment docs not add
new matter. The proposed drawings are intended mercly to desenbe the structural and

spatial relationship of the features illustrated in the vriginal drawings.

E. Results of the Interview:

Applicants gratefully acknowledge the agreement in the Interview Summary that
the arguments scem to overcome the rejection over Michelson. sinee Michelson does not
teach, wherein a distal end of cach of the plurality of prongs engages a respective slot or
indentation of the intervertebral cage and the Examiner’s kind indication that the
Examiner agrees with Applicant.

Applicants agreed to submit amendments to the specification and drawings to
show the quadrants. as claimed. This Amendment cncloses Replacement Drawing Sheets
and amends the specification to show the quadrants in uccordance with the agreement in
the Intervicw.

The Examiner stated that the dependent claims with a claimed key that confrols an
adjustment device must be corrected since there is no adjustment device in the cage as

claimed.
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The Examiner kindly stated that an updated scearch will be conducted upon receipt

ot the Amendment.

The Provisional Double Patenting Rejection

Claims 26-76 urc provisionally rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claims 26-93 of copending
Application No. 13/108,982.

Since this is 4 provisional rejection and the claims of the present application or the
copending application may be amended during prosecution. which may obviate the
double patenting rejection. Applicants respectfully reserve the right to file 1 Terminal

Disclaimer at such time when the conflicting claims have in fact been patented.

The Rejection under 35 U.S.C. § 112, first paragraph

Claims 66-69, 76 arc rejected under 35 U.S.C. 112, first paragraph, as failing to
comply with the cnablement requirement. Applicants respectfully traverse this rejection,

Applicants respectfully submit that these claims merely characterize the structural
clements and spatiu] relationships of those clements depicted in the original drawings as
will be understood by onc of ordinary skill in the art, Thercfore. these claims are enabled
by the orynal drawings, See MP.EP.§ 2163.02.

This Amendment encloses New Drawing Sheets and correspondingly amends the
specification to show the quadrants in accordance with the agreement in the Interview

Applicants respectfully request withdrawal of this rejection.

The Rejection under 35 U.S.C. § 102
Claims 26, 32-35, 3K, 39, 414K, and 56-76 arc rejected under 35 US.C.§ 102(0)
as being anticipated by Michelson (7.442,209).

Applicants respectfully traverse this rejection,
A claim 1s anticipated only if cach and cvery clement ax set forth in the elaim is

found, cither expressly or inherently deseribed. in a single prior art reference. [...] The

26
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identical invention must be shown 10 as complete detail as is contained in the .. claim ©
M.P.E.P. § 2131.

Applicants respectfully submit that Michelson does not teach a tool comprising “a
gripper cooperating with the handle and having 4 plurality of prongs, wherein a distal end
of cach of the plurality of prongs enguages a respeetive slot or indentation of the
interveriebral cage,” as recited in claim 26,

Applicants respectfully submir that Michelson also docs not teuch a tool assembly
COMprising:

an intervertebral cage [...] wherein a surface of each longitudinal end of
the intervertebril cage includes i slot or indentation formed adjacent Lo an edge of
an upper surface of the intervenchral cage for recciving a distal end of a prong of
an implantation tool: and

atool [...] comprising [...] a gripper cooperating with the handle and

having a plurality of prongs. wherein ¢ distal end of cach of the plurality of

prongs engupcs 4 respective slot or indentation of the intervertcbral cage,

as recited in claim 41,

The alleged prongs 174 of Michelson do not engage any slots {openings 118) on
the side of the cage 100, Instead, the slots {openings 1 1¥) are for bone growth material,
Sce. col. 6, lincs 10-18. No part of cither of the prongs 174 engayes the openings 118 of
the implant 100,

Thus, Applicants respectfully submit that Michelson does not anticipate at least
claims 26 and 41, Tnstead, Michelson teaches that the driver 172 holds the implant 100
using alignment pegs 154 that engage alignment holes 150, [52 and a threcaded driver 153
that cngages the threaded hole 153 of the implant.

Applicants gratcfuily acknowledge the agreement in the Interview Summary that
the arguments seem to overcome the rgjection over Michelson, since Michelson does not

teach. wherein a distal end of cach of the plurality of prongs cngayes a respective slot or
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indentation of the intervertebral cage and the Examiner’s kind indication that the
Examiner agrees with Applicant.

Independent claims 74. 75, and 76 recite similur features as ¢laims 26 and 41 and
are patentable over Michclson for the same reasons.

Claims 27-39, 42-54, und 56-73 ar¢ patentable by virtue of their dependency from
claims 26 and 41, as well as for the additional features recited therein,

Applicants respectfully request withdrawal of this rejection.

Additionally. this Amendment amends method claims 74 and 73 to define more

clearly the features of the invention.

The Rejection under 35 U.S.C. § 103

Claims 40 and 33 are rejected under 35 U.S.C. § 103(x) as being unpatentable
over Michelsen. Applicants respectfully traverse this rejection.

Claims 40 and 33 arc patentable by virtue of their dependency from claims 26 und
41, as well as for the additional features recited therein.

Morcover. M.P.E.P. § 2144.04 states that. if the applicant has demonstrated the
criticality of a specific limitation. it would not be uppropriate to rely solely on case luw as
the rationale 1o support an obviousness rejection. In the present application, the
disclosure explains the eriticality of the claimed features, Sce. ... paragraph [0073],
lines 4-6. Thus, Applicants respectfully submit that it is not appropriate to rely solely on
casce law as the rationale to support this rejection

Applicants respectfully request withdrawal of this rejection.

The Drawing Objections

The drawings arc objected to as failing to comply with 37 C.F.R. § 1.¥3(a) as
failing to show the wall having four quadrants as claimed.

In accordance with the agreement in the personal interview, this Amendment
encloses New Drawing Figures 2D, 2E. and 5J (Three (3) Total New Sheets 39/41, 40/41.

and 41/41) depicting only the original features of the drawings with the gcometric
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quadrants drawn thereon. thereby obviating this objection. This Amendment docs not
add new matter. See, ¢.g.. original Figures 2A-2C and 3A-31: and paragraphs | 0069]-
[0073].

The New Drawing Sheets are intended merely to provide geometric means for
referring to the structural and spatial relattonship of the features illustrated in the oriyinal
Figurcs in response to the drawing objections and rejection under 35 US.C.L § 112, flrst
paragraph.

The specitication correspondingly is amended 1o reference the Replacement
Drawings.

Applicants respeetfully request withdrawal of this objection.

The New Claims

This Amendment adds new claims 77-%1. This Amendment does not add new
matter. See, e, Figures 2A-2C; paras. [0065], [0089]. and [0090].

Nong of the applicd references discloses or suggests the subject matter defined by
claims 77-81 for at least the same reasons as the independent claimy above. as well as for
the additional fecatures recited therein.

Applicants respecttully request aliowance of these claims.
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CONCLUSION
In view of the above, entry of the present Amendment and allowance of Claims
26-30, 33, 3K-45. 48, and 33-%1 arc respectfully requested. If the Examiner has any
questions regarding this amendment, the Examiner is requested to contact the
undersigned. I an extension of time for this paper is required. petition for extension is
herewith made. Please charge Deposit Account No., 505364 for any deficiency or
overpayment.

Respectiully Submitred,

2 John J. Dresch
John J. Dresch
Attorney for Applicantés)
Rew. No. 46,672

March 21, 2012

Dresch 1P Law, PLLC

PO BOX 650903

Potomac Falls, VA 20165
Tel: 1.571.333.0930
Fax: 1.703.485.027%
jidreschie dreschiplaw.com

#%% Customer No. 87409 ****
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Post Card, as described in MPEP 503,

New Applications Under 35 U.S5.C. 111

if 2 new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application upnder 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application asa
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary compaonents for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown an this Acknowledgement Receipt will establish the international filing date of
the application.
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Vorrichtung fliix die Spondylodese

Pie Erfindung betrifft eine Vorrichtung fur die Spondylodese und
insbesondere fiir die vordere interkorporelle Spondylodese an der
Halswirbelsdule, mit wenigstens einem Intervertebralimplantat,
und mit wenigstens einer Verbindungsplatte, die mit dem Inter-
vertebralimplantat und einem benachbarten Wirbel =zu +wverbinden

ist.

Als Spondylodese wird die chirurgische Versteifung oder Verblo-
ckung eines Abschnittes der Wirbelsdule verstanden. Hierzu wird
nach der klassischen Methode Knochen- oder Xnochenersatzmaterial
verwendet, welches 2zwischen die Wirbelkdrper eingesetzt wird,
scgenannte interkorporelle Spondylodese, oder tliber die hinteren
Wirbelelemente angelagert wird, sogenannte dorsale Spondylodese.
Hierdurch entsteht mit der Zeit eine kn&cherne Birficke, welche
die Wirbel verbindet, so dass sie sich nicht mehr gegeneirander
bewegen kénnen. Damit eine Verkndcherung stattfinden kann, ist
es erforderlich, dass der betreffende Abschnitt der Wirbelsiule
ruhiggestellt wird. Letzteres geschieht durch geeignete Implan-
tate. Diese kdnnen wmit dem Intervertebralimplantat verbunden

oder von diesem uunabhingig angebracht werden.

Mit konservativen Behandlungsmassnahmen nicht beeinflucebarc
Schmerzen, Rickenmark- odexr Nervenwurzelkompressionen sSowie
Fehlstellungen sind Indikationen £ilr Spondylodesen. Schmerzen
kéonnen prinzipiell won allen krankhaft verénderten Stinkturven
der WirbelsZule ausgehen. Fir die Entwiloklung wvon Ruckenmark-

oder Nervenwurzelkompressionen sind Verengungen des Wirbelkanals
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oder der Zwischenwirbelldcher wverantwortlich. Mit einem chirur-
gischen Bingriff werden die pathologischen VerZnderungen besei-
tigt und die Stabillitdt der Wirbelsiule durch die Spondylodese
wieder hergestellt.

Weil bei der interkorporellen Spondylcdese immer Bandscheiben
ausgerdumt werden und dies die Stabilitdt der Wirbelsiule beein-
tréchtigt, ist diese immer wiedexr herzustellen. Dies kann bei-
spielsweise mit druckfesten RKnochenspinen geschehan, die man wvom
Patienten entonimmt, sogenannte autogene Knochenspine, und 2wi-
schen den Wirbelkdrpern einsetzt. Da die Belastbarkeit solcher
Spane oft unsicher und ihre verfigbarkeit begrenzt ist, und zu-
dem die durch eine Spanentnahme verursachte Morbidit&t erheblich
sein kann, benutzt man anstelle von autogenen Knochenspanen zu-
nehmend aus kdrperfremden Materialien hergestellte Interver-

tebralimplantate, auch ,Cages" genannt.

Bin Intervertebralimplantat funktioniert als dJdruckaufnehmender
Platzhalter, welcher die Spondylodese stabilisiert, die Einstel-
lung der Wirbelkdrper zueinander sichert und gewahrleistet, dass
sich =zwischen den benachbarten Wirbelkdorpern eine solide Kno-
chenbriicke bildet. In die Intervertebralimplantate eingefiilltes
und/oder um sie herum angelagertes Knochen- oder Knochenersatz-
material bilden eine Matrix far eine Rnochenneubildung. Far den
Ossifikationsprozess spielt die Stabilitit der Spondylodese eine
entscheidende Rolle, Innerhalb der BSpondylodese stattfindende
Bewegungen verzdgern oder verhindern deren kn&cherne Konesolidie-

rung.
Im Stand der Techmik sind =zahlreiche Intervertebralimplantate

bekannt geworden, die wmit einer Platte mit Wirbeln wverbunden

werden .

MOSKOWITZ-00002160

Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 265



WO 2004/093749 PCT/CH2AMMANNL LS

50 zeigt belspielsweise die US 6,23%,05% B eine Vorrichtung mit
einem Intervertebralimplantat, mit dem zwei Wirbel aneinander
stabilisiert werden kénnen. Am Intervertebralimplantat ist eine
zweiarmige Dlatte befestigt, dic starr oder schwenkbar mit dem
Intervertebralimplantat verbunden ist. Jeder Arm besitzt eine
Durchgangsbohrung, durch die eine Knochenschraube in den ent-
sprechenden Wirbelkdrper einschraubbar ist. Bine Anpassung an
die jeweiligen anatomiechen Gegebenheiten und insbesondere an
die sagittale Krimmung ist hier sehr beschréankt. Das Interver-
tebralimplantat kann nur mit der benachbarten Wirbeln verbunden

werden .

Die WO 00/24343 offenbart eins Vorrichtung mit einem Interver-
tebralimplantat, das am Umfang Windungen besitzt und Zhnlich ei-
ner Schraube zwischen die Wirbel eingeschraubt werden kann. An
einem wvorderen Bnde des Intervertebralimplantates ist eine f£10-
gelfdrmige zweiarmige Platte befestigrt. Die Befestigung ist hier
go ausgefithrt, dass die Platte zur Anpassung an die anatomischen
Gegebenhaiten bewegbar ist. Die beiden Arme der Platte weisen
jeweils ein Langloch fir die Aufnalbme einer Rnochenschraube auf.
auch bel dieser Vorrichtung kann das Intervertebralimplantat nur
mit den benachbarten Wirbeln verbunden werden. Die Anpassbarkeit
an die anatomischen Gegebenheiten ist sehr beschrankt.

Die FR 2 727 005 offenbart eine Vorrichtung mil mehreren Inler-
vertebralimplantaten, die mit esinem gemeinsamen Band miteinander
verbunden werden. Das Band weist L&cher zur Belestigung des Ban-
des und jeweils ein Intervertebralimplantat und Locher zuxr Auf-
nahme einer Kunochenschraube auf. Mit dieser vVorrichtung kdnnen
zwar mehrere Intervertebralimplantate wmiteinander verbunden wer-
den, die Anpassbarkeit an die anatomischen Gegebenheiten ist
auch hier jedoch sehr beschrinkt. Um eine solche Anpassbarkeit

zu gewahrleisten, missten hier entsprechend unterschiedliche
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Bander zur Verfiigung stehen. Die Abstinde zwischen den Interver-
tebralimplantaten ist vorgegebemn.

Die EP 0 179 625 A offenbart ein Intervertebralimplantal, an dem
Osen angeformt sind, mit denen das Implantat an benachbarten
Wirbeln festschraubbar ist. Auch hier ist die Anpassbarkeit an
anatomigche Gegebenheiren sehr beschrankt. Insbesondere ist es
hier in der Regel picht mdglich, die XKnochenschrauben an der ge-
eigneten Stelle in den Wirbelkdrper einzusetzen. Esg kdmnnen auch
hier nur zwel Wirbel mit einem Intervartebralimplantat verbunden
werder:.

Die US 5,360,430 offenbart ein Intervertebralimplantat, welches
einen Wirbel ganz oder teilweise ersetzt, welches mit Platten an
den oberen resp. unteren Wirbeln befestigt wird und welchesg zwi-
achen diesen Wirbeln eine gewisse ungefederte oder gefederte Be-
weglichkeit erlaubt.

Die & 5,443,515 offenbart ebenfalls ein Implantat, welches einen

Wirbelkdrper ersetzen soll. Es ist aus Tantalschaum hergestellt.

Pie BStabilisierung wvon Intervertebralimplantaten mit herkdmumli-
chen Platten erfordert somit wegen der grossen individuellen und
krankheitebedingten anatomiechen Variabilitdt insbesondere dexr
Halswirbelsdule ein grosses Sortiment verschieden langer Platten
mit unterschiedlichen Lochabstinden. Die ILange der Platten rich-
tet sich dabei nach der Position der oberen und unteren Endld-
cher. Wenn bei mehrsegmentalen Speondylodesen die Flatten nur an
lle BEudwlrbel befestigt werden, bhesteht die Gefahr, dass dle
Platten an einem Endwirbel ausreissen. Es ist deshalb ratsam,
die Platten auch an die =zwischen den Endwirbeln liegenden Wir-
belkérper mit Schrauben zu fixieren. Die bei herkémmlichen Plat-
ten dafir vorgesehenen Schraubenldcher liegen aber nicht immer

genau 50, dass die betreffenden Schrauben gut in die =zwischen
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den Fndwirbeln liegenden Wirbelkdrper eingesetzt werden kéunnen.
Zudem kann bei verschiedenen Plattentypen nur Jjewells eine

Schraube im Wirbelkdrper befestigt werden.

Der Erfindung liegt die Aufgabe =zugrunde, elne Vorrichtung der
genannten Art zu schaffen, die optimaler an die jeweiligen apa-

tomischen Gegebenheiten anpassbar ist.

Die Aufgabe ist bei einer gattungsygemdssen Vorrichtung dadurch
geldst, dass das Intervertebralimplantat mit zwei im Abstand zu-
einander angeordneten Platten verbunden ist, wcbel die beiden
Platten jeweils an einem Eunde mit dem Intervertebralimplantat
ein fixjierbares Gelenk bilden. Die beiden mit dem Interverte-
bralimplantat wverbundenen Platten kd&mnen unabhéngig voneinander
in mehreren Freiheitsgraden bewegt und in einer gewlUnschten End-
stellung winkelstabil fixiert werden. Ein wesentlicher vVorteil
der erfindungsgemiissen Vorrichtung beateht darin, dass auch
Mehretagenspondylodesen hergestellt werden koénnen, wobei benach-
barte Intervertebralimplantate direkt miteinander verbunden wer-
den kénnen. Dadurch ergibt sich eine besonders hohe Stabilitit
und Qamit Sicherheit. Die Intervertebralimplantate bilden somit
mit den Platten eine besonders stabile Einheit. BEs koénnen auch
unterschiedlich grosse Intervertebralimplantate kombiniert und
mic untergchiedlichen Platten untereinander winkelstabil verbun-
den wexden. Insbesondere ist eine Anpassung ar untercchiedliche
Erimmungen der Wirbelsdule und an unterschisdliche Abstinde zwi-
schen Intervertebralimplantaten und Wirbeln méglich. Die Erfin-
dung eignet sich insbesondere flixr Platten, die plastisch wnicht
defoermierbar eind, und beiepielseweise aus Titan oder einem Ver-

bundwerkstoff bestehen.
Die Vorrichtung eignet sich insbesonderxe fliir die Spondylodese an

der Halswirbels&ule. Hier empflehlt es sich, dile Spondylodese
mit an die Vorderflache der Halswirbelkérper fixierten Platten
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apzusichern. Ez ist insbesondere ein Modularsystem moglich, das
sowochl in der Herstellung als auch in der Praxis vorteilhaft
ist. Die Anpassbarkeit ist mit einem ilberraschend kleinen Sorvi-

ment aus Binzelteilen mdglich.

Nach einer Weiterbildung der Brfindung ist vorgesehen, dass we-
nigstens elne Platte Z-fdrmig oder L-:fdrmig ausgebildet ist. Mit
solchen Platten ist eine besonders hohe Anpassbarkeit und ein
besonders stabiler Verbund moglich. Z-fdrmige Platten eignen
sich inbsbesondere 2zum Vezrbinden benachbarter Intervertebral-
implantate und damit zur Stabilisierung von drei Wirbeln. Solche
Z-£drmige Platten kdmnnen in einem mittleren Bereich beispiels-
weise mit zwei Knochenschrauben wverankert werden. L-férmige
Platten ermdéglichen ebenfalls eine Befestigung solcher Platten
mit zwei Knochenschrauben. 2Zuf dieselbe Art kémnen auch mehr als
drei Wirbel resp. mehr als 2wei Iatervertebralimplantate unter-
eilnander verbunden werden. Als Implantatbriicken eilgnen sich auch
gerade Platten, welche durch fixierbare Gelenke an dle Interver-
tebralimplantate und Knochenschrauben an den zwischen Interver-
tebralimplantaten liegenden Wirbelkdrper befestigt werden. Denk-
bar ist auch eine Ausflhrung, beil welcher zwei Intervertebra-
limplantate nicht direkt durch eine sie verbindende Flatte (Imp-
lantatbriicke) aneinander fixiert werden, sondern indirekt dber
den zwischen den beiden Intervertebralimplantaten liegenden Wir-
belkdrper. PFir diesen Fall sind kurze Platien vorgesehen, welchie
durch fixierbare Gelenke an das jeweilige Intervertebralimplan-
tat und mit Knochenschrauben an den Wirbelkdrper befestigt wer-
den, wobei damnn die am oberen Intervertebralimplantat angebrach-
te Platte nach unten und die am unteren Intervertebralimplantat
angebrachte Platte nach ohen gerichter ist, sodass die Platten-
enden mit den Knochemschrauben am 2Zwischenwirbel nebeneinander
liegen. Somit ist dann jedes der beiden Intervertebralimplantate
mit durch eine Platte und mindestens eine KXnochenschraube mit

dem Zwischenwirbel verbunden.
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Die Erfindung betrifft auch einen Bausatz zur Herstellung einer

Vorrichtung gemdss Anspruch 1.

aAusflihrungsbeispiele der Erfindung werden nachfolgend anhand der

Zeichnungen niher erxlautert. Es zeigen:

Fig. 1
Fig. 2
Pig. 3
Fig. 4
Fig. &
rig. 6
Fig. 7
rig. 8
Fig., 9

schematisch eine rdumliche Ansicht einer erfindungs-

gemassen Vorrichtung,

eine

tung

weitere Ansicht der erfindungsgeméssen Vorrich-

gemdss Fig. 1,

einen Schnitt entlang der Linie III -~ III dexr Fig. 2,

eine

tung

eine

tung

sine

waitere Ansicht der erfindungsgenissen Vorrich-

gemdss Fig. 1,

weitere Ansicht der erfindungsgeméssen Vorrich-

gemdsz Fig. 1,

riumliche Ansicht einer Variante der erfindungs-

geméssen Vorrichtung,

eine

rdumliche Ansicht einer Variante der erfipndungs-

gemassen Vorrichtung,

eine riumliche Anzicht einer geraden Plztte mit einem
Gelenk,
eine rjumliche Ansgicht einer geraden Platte mit zwei

Gelenken, und
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Pig. 10-15 schematisch Ansichten eines Abschnittes einer Wir-
belsiule mit jeweils =siner erfindungsgemdssen Vor-

richtung, welche Wirbel miteinander verbindet.

Die in den Fig. 1 bis 4 gezeigte Vorrichtung 1 weist 2zwei Inter-
vertebralimplantate 3 auf, die gemiss den FPig. 10 und 11 jeweils
in den Bandschelbenraum benachbarter Wirbel 21 und 22 bzw. 22
und 23 ciner Wirbelsdule 24 eingesetzt sind. Die Wirbel 21
bis 23 sind hier inshesondere Wirbel der Halswirbelsiule, wobei
mit 2¢ die Vorderfldche der Halswirbelslule bezeichnet ist. In
dex

Fig. 10 liegen links wvor der Veorderflache hier nicht gezeigte

Speiserbhre und grosse Blutgefasse.

Die beiden Intervertebralimplantat2 3 bestehen aus Mecall, ins-
besondere Titan oder einem geeigneten Kunststoff und sind inter-
korporelle und druckaufnehmende Kérper. Sie weisen jeweils eine
nach aussen offene Ausnehmung 20 auf, die zur Aufnahme von Kno-
chen oder Knochemersatzmaterial dient. Die Ausnehmungen 20 wer-
den vom Knochen des Patienten durchwachsen, so dass sich eine
kndcherne Briicke zwischen dJden benachbarten Wirbeln 21 und 22
bzw. 22 und 23 bildet. Die Wirbel 21, 22 und 23 kénnen damit

fest miteinandexr wverbunden werden.

Die beiden Intervertecbralimplantate 3 sind mit einer Z-formigen
Platte 5 fest mitelnander verbunden. Diese Platte S welst gemiss
Fig. 2 zwei Arme 5a und 5b sowie einen quer zu diesen verlaufen-
den mittlieren Berelch Sc auf. Die beider Arwe S5a und 5b siad
vorzugsweise gleich ausgebildet, so dass die Platte 5 be=zlglich
eines mittleren Punktes P drehsymmetrisch ist. Die beiden Ar-
me S5a weisen jeweils an einem freien Ende eine halbkugelférmige
Vertiefung 27 auf, durch die mittig eine Durchgangsdffnung 17
hindurch geht. Diese halbkugelfdrmigen Vertiefungen 27 und die
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rurchgangsdéffnungen 17 nehmen jeweils eine Kugelkopfschraube 7
auf, die mit einem Gewindeschaft 12 in eine Bohrung 13 eines
Intervertebralimplantates 3 eingeschraubt ist. 0Dis FRugelkopi-
schrauben 7 weisen jeweils einen Xopf 9% mit einem Werkzeugan-
griff & und einer ebenfalls halbkugelfdrmigen Unterseite 10 auf.
Zwiscnen dem Schaft 12 und dem Kopf 9 ist ein Hals 11 angeord-
net, dessen Durchmesser kleiner ist aleg derjenige des Schaf-
tes 12 und der Durchgangsdéffnung 28. Die halbkugelfdrmige Unter~
seite 10 liegt an der halbkugelfdrmigen Vertiefung 27 an. Sind
die beiden Schrauben 12 fest in das jeweilige Intervertebra-
limplantat 3 eingeschraubt, so ist die Platte 5 an ihren beiden
freien Enden fest am jeweiligen Intervertebralimplantat 3 durch
Klemmung fixiert, Die Klemmflachen werden durch eine halbkugel-
formige Fliche 15 und eine ebenfalls halbkugelférmige Flache 14
des entsprechenden Intervertebralimplantates 3 gebildet. Sind
die beiden Kugelkopfschrauben 7 nicht vollsténdig eingeschraubt,
so bilden die beiden Verbindungen der Platte 5 zu den Interver-
tebralimplantaten 3 jeweils eine Rrt Fugelgelenk, die jeweils an

beiden Refestigungspunkten Bewegungen in mehreren Freiheitegra-
den ernmdglichen.

Die Platte 5 und die beiden Intervertebralimplantate 3 kdnnen
somit gegeneinander bewegt werden und in jeder gewlnschten Posi-
tion kénnen diese Teile durch PFestziehen der Schrauben 7 winkel-
stabil mitelnander verbunden werden. Nach dem Festziehen der Ku-
gelkopfschrauben 7 bilden die besiden Intervertebralimplantate 3
und die Z-f&rmige Platte 5 eine stabile Eilnheit. Notigenfalls
kénnen die Schrauben 7 jederzeit geldst und damit wieder der be-

wegliche Zustand hergesLelll werden.

an den beiden Intervertebralimplantaten 3 ist jeweils eine wei-
tere Platte 4 angeordnet, die vorzugsweise L- baw., winkelf&rmig
ausgebildet sind. Diese Platten 4 welisen Jjeweils zweli Arme 4a

und 4b auf, die gleich oder unterschiedliich sein kdnnen. Der
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Arm 4a weist an seiner Unterseite einen kugelZdrmigen Gelenk-
teil 18 mit siner kugelfdrmigen Innenflache 16 und einer eben-
falls halbkugelfdrmigen Aussenfldiche 15 auf. Der Gelenkteil 18
welst eine Durchgangsfffnung 17 auf. Ler Gelenkteil 18 sitzt in
einer halbkugelfdrmigen Vertiefung 14 des entsprechenden Inter-
vertebralimplantates 3. Um die Platte 4 am entsprechenden Inter-
vertebralimplantat 3 zu befestigen, wird gleich wie zur Befesti-
gung der Z-férmigen Platte 5 in den Gelenkteil 1&g von oben eine
Kugelkopfschraube 7 eingesetzt und in die Bohrung 13 des ent-
sprechenden Intervertebralimplantates 3 eingeschraubt. In den
Fig. 1 - 3 saind diese Schrauben 7 aus =zeichnerischen Griinden
nicht eingezeichnet. Vor dem Festziehen der Schraube 7 kann die
entsprechende Platte 4 aufgrund der kugelgelenkartigen Verbin-
dung bewegt und an die anatomischen Gegebenheiten angepagst wer-
den. Ist die optimale Position erreicht, so werden die entapre-
chenden Schrauben 7 angezogen und damit die Platten 4 winkel-
stabil bezigiich des entsprechenden Intervertebralimplantates 3

fixiert.

Die beiden Platten 4 weisen im Arm 4b jeweils zwei i Abstand
zueipander angeordnete Durchgangsdffnung 12 auf, die jeweils zur
Aufnahme einer Knochenschraube 25 dienen, wie dies in Fig. 7
schematisch dargestellt ist. Scolche EKnochenschrauben 25 sind an
sich bekannt. Die Verbindung kann mit einer Schraube gemass der
WO 01/30251 winkelstabil oder alternativ auch beweglich sein.
Mit diesen Schrauben 25 werden die beiden Platten 4 im entspre-
chenden Wirbelkdrper 21 bzw. 23 befestigbt. Diese Knochenschrau-
ben 25 sollten mdglichat in der Mitte des entsprechenden Wirbel-
kérpers 21 bzw. 23 liegen. Andernfalls kénnte ihr Halt beein-
tréchtigt werden. Diese Schrauben sollten ferner nicht in eine
gesunde Bandscheibe eindringen und zudem =scllten die 2arme 4b
nicht eine gesunde Bandscheibe beriihren. Dies wirde =zu Zerstbd-
rungen bzw. Degenerationen der betreffenden Bandscheiben fihren.

Eufgrund der Einstellbarkeit der Platten 4 ist es pun mdglich,
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diese so auszurichten, dass die Schrauben wie oben erliutert in
geeigneten Positionen in die Wirbelkdrper 21 bzw. 23 einge-
schraubt werden kénnen. Ebemnfalls kann damit vermieden werden,

dass die Arme 4b eins Bandscheibe berlihren.

Die genannte Einstellbarkeit der Platten 4 lassen sich diese an
die unterschiedlichen Kriummungen und Formen dex Vorderflache 26
der Halswirbelsaule anpassen. Dies ist auch danu miglich, wenn
Intervertebralimplantate 3 wie gewlinscht nicht an der Vordersei-
te 26 vorstehen. Die Intervertebralimplantate 3 dlirfen an der
Vorderflache 26 nicht vorstehen, da sie dadurch Verletzungen der
vor der Halswirbelsdule 24 angeordneter Gebilde und insbesondere

der SpeiserBhre und grosser Blutgefisse verursachen kdnnten.

Die beiden Platten 4 verbinden somit bei festgezogenen Kugel-
kopfschrauben 7 jeweils ein Intervertebralimplantat 3 winkelsta-
bil mit einem Wirbelkdrper 21 und 22 bzw. 22 und 23. Die Plat-
te 5 verbindet die beiden Intervertebralimplantate 3 winkelsta-
bil miteinander. Zudem weist die Platte 5 im mittleren und quer
verlaufen Bereich S5c¢ zwel Durchgangsdéffinungen 6 auf, welche je-
weils eine Rnochenschraube 25 aufnehmen, die in den mittleren
Wirbelkdrper 22 eingeschracbt sind und mit denen dadurch die
Platte 5 an diesem mittleren Wirbel 22 verankert wird, Auch hier
ist eine winkelstabile oder bewegliche Verbindung z2wischen Plat-

te 4 und knochenschraube 25 méglich.

Die beiden Platten 24 und die Platte 5 kdnnen gemiss den Fig. 4
und 5 in einer FEbene liegen. Aufgrund der genannlen Gelenkver-
bindungen isct eine solche ebene Anordnung jedoch nicht zwingend.
So konnen die beiden Platten 4 gem@iss den Doppelpfeilen 29 der
¥ig. 4 unabhingig vonelnander in einen vergleichswelize grossen
Bereich nach oben und nach unten verschwenkt werden. Diesc bei-
den Platten 4 koémmen auch unabh@ingiyg voneinander gemdss den Dop-
pelpfeilen 29 bis 21 der Fig. 2, 4, 5 urnd 6 verschwenkt werden.,
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Aufgrund der kugelgelenkartigen Verbindungen sind hier aber auch
noch andere BRBewegungen bzw. Freiheitsgrade wmdglich. Sé steht
insbesondere die in Fig. 5 mit dem Doppelpfeil 31 angedeutete
Schwenkbewegung zur Verfiguag. Jede mdgliche Position ist durch
Festziehen der entsprechenden Kugelkopfschraube 7 fixierbar. Da-
mit ist wie oben erl&utert eine optimale Anpassung an die jewei-
ligen anatomischen CGegebenheiten méglich.

Die Fig. & zeigt eine erfindungsgemiésse Vorrichtung 2, die le-
diglich ein Intervertebralimplantat 3 sowie zwei L- baw. winkel-
f6rmige Platten 4 aufweist. Dis Platten 4 sind wie bereits oben
erldutert Jeweils mit einer Xugelkopfschraube 7 am Intexrver-
tebralimplantat 3 befestigt. Die Verbindung ist wie oben erliu-
tert kugelgelenkartig. Die beiden Platten 4 kénnen ebenfalls wie
ocken erlautert vor dem Festziehen der heiden Schrauben 7 bewegt
werden., In der Fig. 6 1st lediglich eine der beiden Kugelkopf-
schrauben 7 gezeigt. Die beiden Platten 4 sind in der gezeigten
Ausfithrung gleich ausgebildet. Die Platten 4 kénnen jedoch auch
unterschiedlich sein, beispielsweise unterschi=adlich lang sein.
Sie missen nicht zwingend L- bzw. winkelfdérmig sein, sondern
kénnen =auch gerade langliche Platten sein. Dies gilt auch fir
die Platten 4 der Vorrichtung 1. Die Vorrichtung 2 dient zum
Verbinden wvon 2zwei benachbarten Wirbeln 21 und 22 bzw. 22
und 23. Selbastverstiéndlich kénnen an einer Wirbels&ule 24 mehre-
re solche Vorrichtungen 2 angebracht werden. Die entsprechenden
Intervertebralimplantate 3 sind dano jedoch nur tUber zwischen-
liegende Wirkel miteinander wverbunden. Eine direkte Verbindung

wie bei der Vorrichtung 1 ist damit hier nicht vorhanden.

Die Platten 4 und 5 sowie die Intervertebralimplantate 3 sind
vorzugswelse aus einem geeigneten Kunststoff, beispielsweise aus
einem faserverstirkten Runststoff hergestellt. Solche Kunststof-
fe sind an sich bekannt und haben den wesentlichen Vorteil, dass

sie fiir Rontgenstrahlen durchlidssig sind. Mit solchen Materia-
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lien ké&nnen auch sehr stabile Platten 4 und 5 hergestellt wer-~
den, die zudem sehr biegesteif esind. Damit ist es mdglich, Bewe-
gungen innerhalb der Spondylodese wnd damirt das Rigiko einer
mitunter folgenschweren sekundidren Implantatdisiokation zu min-
dern. Grunds&tzlich k&nnen die Platten 4 und 5 aber auch aus ei-
nem anderen Werkstoff, beilspielsweise auch aus Titan hergestellt
werden.

Moglich ist auvch eine hier nicht gezeigte Vorrichtupng mit mehr
als zwel Intervertebralimplantaten 3, die mit einer entsprechen-
den Anzahl ven Z-fdrmigen Platten 5 direkt miteinander verbunden
sind. Beispielsweise kaon eine sclche Vorrichtung drei Iinterver-
tebralimplantate 3 aufweisen, die mit =zwei Z-férmigen Platten 5
miteinander verbunden sind. An den beiden &Jusseren Interver-
tebralimplantaten ist damn jeweils noch eine L-férmige Platte 4
befestigt.

Die Figur 7 zeigt eine Ausfiihrung einer erfindungsgemidssen Vor-
richtung, welche zwel L-fSrmigen Platten 4 und eine gerade Plat-
te 32 aufweist. Die lange Platte 32 ist an ihren Enden jeweils
it einer Kugelkopfschraube 7 mit einem Intervertebralimplan-
tat 3 verbunden. Die Verbindungen zu den Intervertebralimplanta-
ten 3 sind Gelenke, die polyaxial bewaglich und durch PFestziehen
der Schrauben 7 fixierbar sind. Die Ausbildung der langen und

geraden Platte 32 ergibt sich auch aus der Fig. 9.

Die Figuxr 8 gzeigt zudem eine vergleichsweise kurze Platte 33,
die eine Kugelkopfschraube 7 und eine Knochenschraube 2% aufneh-

men kann und die insbesondere gemdss Fig. i3 verwendbar ist.
Nachfolgend wird ein Verfahren zur Versteifung eines Abschnitres

einer Wirbels#ule mit der erfindungsgem@ssen Vorrichtung naher

aerlautert.
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MNach einer entsprechenden Freilequng des zu versteifenden Ab-
schnittes der Wirbelsiule wird die befallene Bandscheibe ausge-
réumt. Mit einem geeigneten Instrument wird der ausgeriaumte
Randscheibenraum erweitert bzw. vergréssert. Nun wird ein pas-
sendes Intervertebralimplantat 3 ausgew2hlt und in den ausge-
raumten Bandscheibenraum eingesetzt, wo es zwischen den benach-
barten Wirbeln verklemmt. Gegebenenfalls wird sine weitere Band-
scheide ausgerdumt und entsprechend ein weiteres Intervertebra-

limplantat 3 eingesetzt.

Nun werden Absténde zwischen dem Intervertebralimplantat 3 bzw.
den Intervertebralimplantaten 3 und geeigneten Positionen fixr
die ¥nochenschrauben ermittell, Bei zwel Intervertebralimplanta-
ten 3 wird auch der Abgtand zwischen diesen gemessen. Entspre-
chend diesen Abstdnden werden passends Platten 4 und gegebenen-
falls 5 gewdhlt und diese lose am Intervertebralimplantat 3 baw.
an den Intervertebralimplantaten fixiert. Die Platten 4 werden
so gewahlt, dase sie benachbarte Bandscheiben nicht bexrihren,
wie dies in den Figuren 7 und 8 ersichtlich igt. Die lose £i-
xierten Platten 4 und 5 werden an die Wirbel angelegt und mit
Knochenschrauben 25 fixiert. Nun werden die Platten 4 und gege-
benenfalls 5 durch Festziehen der Schrauben 7 fest mir dem In-

tervertebralimplantat 3 bzw. Intervertebralimplantaten ver-
bunden.

Die Figuren 10 und 11 zeigen drei Wirbel 21 bis 23, die mit ei-
ner erfindungsgemiissen Vorrichtung miteinander wverbunden sind.
Die DPlatte 5 verbindet wie ersichtlich zwei Intervertebra-
limplantate 3 mileinander uwnd isl zudem mit Knocheuschroauwben 25
mit dem Wirbel 22 verbunden. Werden lediglich zwei Wirbel mit-
einandsr verbunden, wird die Vorrichtung Z geméss Figur 6 ver-

wendet, bei der sine 4A-fdérmige Platte 5 nicht wvorgesehen ist.

Die Fig. 11i-15 zeigen finf von den denkbaren Ausfihrungsmdglich-
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keiten der erfindungsgemicssen Vorrichtung, mit welchen zwei oder
mehr Wirbel miteinander verbunden werden k&mnen. In den Fig. 11
bis 15 ist die Halswirbelsiule wvon vorne zu =sechen und in der

Fig. 10 von der Seite.

Die Fig. 14 zeigt eine Verbindung von zwei Wirbeln mit Hilfe von
zwei L-fdrmigen Platten 4 und einem Intervertebralimplantat 3.
Die L-Platten 4 sind mit je zwei Knochenschrauben 25 an die Wir-
belkdrper und je einer Kugelkopfschraube 7 an das Interverte-
bralimplantat 3 befestigt.

Die Fig. 11 =zeigt eine Verbindung wvon drei Wirbeln 21-23. Die
Intervertebralimplantate 3 sind durch eine Implantatbriicke dJdi-
rekt miteinander verbunden. Sie besteht in diesem Fall aus einer
Z-f£o5rmigen FPlatte 5. Die Z-Platte 5 wird durch zwei RKnochen-

echrauben 25 an den Kdrper des mittleren Wirbels 22 befestigt.

Die PFig. 10 =zeigt eine Ansicht einer Halswirbelsiule won der
Seite mit der den Halswirbelkdrpern vorne anliegenden erfin-
dungsgeméasen Vorrichtung gemase Fig. 11.

Die Fig. 12 zeigt eine Verbindung von vier Wirbelkdrpern, wobei
gerade Platten 32 die Implantatbriicke zu den Intervertebra-
limplantaten 3 bilden. Jede gerade Platte 32 ist mit einer Eno-
chenschraube 25 au dea unter der betreffenden Platte 32 liegen-

den Wirbelkdrpern befestigt.

Bei dem Ausfihrungsbeispiel gemass Fig. 12 werden drei Interver-
tebralimplantate 3 gicht direkl durch Implantatbriicken miteinan-
der verbunden, sondern indirekt Uber den jeweils zwiaschen swei
Intervertebralimplantaten 3 liegenden Wirhelkdérpern, indem kurze
Platten 33 an die Intervertebralimplantate 3 und die zwisachen

ilmen liegenden Wirbelkdrper befestigt werden.
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Die Fig. 15 zeigt eine Verbindung von vier Wirbeln, wobel wie-
derum Z-Platten 5 die Implantatbriicken zu Intervertebralimplan-
taten 3 bilden. Die 2-Platten 5 werden mit je zwei Knochen-
schrauben 25 an dem unter der jeweiligen Platte belindlichen
Wirbelk&érper befestigt. Die Verbindung =zum oberen wurd unteren
Wirbel erfolgt wie in Fig. 14 beschrieben. Die Verbindung wird
in diesem Fall ausschliesslich mit Z-Platten 5 hergestellt.

Ein wesentlicher Vorteil der Erfindung ist, dass das erfindungs-
gemdsse Implantat dank der gelenkigen Cage-Plattenverbindungen
einem Sortiment verschieden langer Platten und wverschieden gros-
ser (hoher) Intervertebralimplantate den individuell zuweilen
sehr unterschiedlichen anatomischen Gegebenheiten, insbesondere
der vorderen Oberflache der Halswirbelsaule, genau angepassi
werden kann. Diese kamn eben, mehr oder weniger konvex oder so-
gar konkav oder von Wirbel zu Wirbel wechselnd konvex oder kon-
kav sein. Die Halswirbels&ule kann von vorne gesehen auch etwas
krumm oder um die Langsachse etwas verdreht sein. Das alles ist
dank der freien Beweglichkeit der Flatten ausgleichbar.

Bel der vorliegenden Erfindung geht es insbesondere nicht pur um
stabile Verbindungen der Implantate untereinander sowie um eben-
sa stabile Verbindungen =zwischen den Endwirbeln des mit Hilfe
der Vorrichtung verblockten Abschnitts der Wirbels#ule, sondern
vor allem um die vollst#ndige Anpassbarkeit desr Vorrichtung an
die jeweiligen anatomischen Gegebenheiten {(Erimmungen, Gréssen-
verhdltnisse, Unebenheiten). biese Anpassbarkeit iet besonders
an der Halswirbelsdule von grosser Bedeutung, weil die Implanta-
te von der Vorderflache der Halswirbelsiéiule picht vorragen dir-
fen. Sie dirfen nicht dicker als 2 mm biz héchstens 3 mm sein
und missen den Wirbelkdrpern gut anliegen. Anderenfalls besteht
die Gefahr, dass eine schwere Komplikation auftreten kann, wenn
z.B. der Vorderflache der Halswirbelsdule eng anliegende Gebilde

wie Speiserdhre und Blutgefasse mit der Zeit arrodiext werden.
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Unsere Vorrichtung zeichnet sich durch ein niedriges Profil aus,
d.h. durch eine niedrige Bauhdhe.

Dies Anpassbarkeitb der erfindungsgemassen Vorrichtung berubt ins-

besondere auf

e den blockierbaren Kugelgelenken mit je drei Preiheitsgraden

¢ einem Sortiment verschieden langer Platten (sowohl L- und Z-
Platten)

e einem Sortiment werschieden grosser Intervertebralimplantate.

MOSKOWITZ-00002175

Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 280



WO 2004493749 PCT/CHZmdHon2 44

13

Bezugzeichenliste

1 Vorrichtung 14 Plache

2 Vorrichtung 15 Plache

3 Intervertebralimplantat 17 Durchgangedf fnung
4 Platte 18 Gelenkteil

4a Axm 19 DurchgangsdE Lnung
4b Arm 21-23 Wirbel

5 rlatta 24 Halswirbelsaule
Sa Arme 25 Knochenschraube
5b Arme 26 Vorderfléche

5¢ mittlerer Bereich 27 Vertiefung

) Durchgangssf fnung 28 Durchgangsoffnung
7 RKugelkopfschraube 29-31 Doppelpfeile

a Werkzeugangriff 32 gerade Platten

2 Kopf 33 kurze platte

10 Unterseite B mittlerer Punkt
11 Halse

iz Gewindeschafc

13 Bohrung
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Patentanapriche

1. Vorrichtung fir die Spondylodese und inebesondere fir die
vordere interkorporelle Spondylodese an der Halswirbelsdu-
le, mit wenigstens einem Intervertebralimplantat (3} und
mit wenigstens einer Platte (4,5), die mit dem Interver-
tebralimplantat (3) und einem benachbarten Wirbel (21-23)
2u wverbinden igt, dadurch gekennzeichnet, dass das Inter-
vertebralimplantat (3) mit wenigstens zwel im Abstand zu-
einander angeordneten Platten {4,5) wverbunden ist, wobel
Jdie beiden Platten (4,5) jewelils an =zinem Ende mit dem In-

tervertebralimplantat (3} ein fixierbares Gelenk bildsen,

2. Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, dass
wenigstens eine der Platten (5, 4) Z-fo6rmig, I-f£érmig oder
L-fd5rmig ausgebildet ist.

3. Vorrichtung nach Anspruch t oder 2, dadurch gekennzeichnet,
dass wenigstens eine Platte (5) in einem mittleren und quer
zur Léngsachse der Wirbelsdule (24) wverlaufenden Bereich
(5c) wenigstens einen Durchgang (6} fir eine Knochenschrau-
be (25) aufweist, derart, dasa diese Plattes (&) mit eilnen
Wirbel (22) wverbindbar ist.

E Vorrichtung npach Angpruch 3, dadurch gekennzeichner, dass
Jder genannte Berejich (5¢) zwel im Abstand zZueinander ange-

ordnete Durchgange (6) {dr jeweils eine Knochenschraube
(25) aufweist.
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. vorrichtung nach seinem der Anspriche 1 - 4, dadurch gekenn-
zeichnet, dass wenigstens eine Platte (4,8) an wenigstens
einem Ende einen halbkxugelidrmigen und vorstehenden Gelenk-
teil (18} aufweist, der einen Durchgang (17) £ir esine Be-
festigungsschraube (7) aufweist und der in eine halbkugel-
E5rmige Vertiefung (14) eines Intervertebralimplantates {3)

eingrelift, derart, dass eiun Kugelgelenk gebildet wird.

€. Vorrichtung nach Anspruch 5, dadurch gekennzeichnet, dJdass
wenigstens zwei Platten (4,5) jeweils iber ein polyaxiales
Gelenk, insbesondere ein Kugelgelenk mik einem Interver-

tebralimplantat (3) wverbunden sind.

7. Vorrichtung nach einem der Anspriiche 1 - 6, dadurch gekenn-
zeichnet, dass wenigstens zwel L-[Ormige Platten (4) mnmit

einem Intervertebralimplantat (3) verbunden sind.

R. vorrichtung nach Anspruch 7, dadurch gekennzeichnet, dass
die beiden Plattem (4) jeweils in einem guer zur Lingsrich-
tung der Wirbels#dule (24) verlaufenden Arm (4b) wenigstens
zwei im Abstand zueinander angeordnere Durchginge (19) zur

Aufnahme jeweils einer Knochenschraube (25) aufweisen.

9. Vorrichtung nach einem dexr Anspriche 1 -~ 8, dadurch gekenn-
zeichnet, dass zwel Intervertebralimplantate (3) mit einer

Z-fdymigen Platte (5) miteinander verbunden sind.

0. vorrichtung nach einem der Angprudhe 1 - Y, dadurch gekenn-
zeichnet, dass 2wei Intervertebralimplantate (3) vorgesehen
sind, die mit einer Z-f&rmigen Platte (5) miteinander ver-
bunden sind und =an denen Jeweils eine L-férmige odex
I-f&rmige Platte (4) befestigt ist, wobei samtliche Verbin-
dungen zwischen den Platten (4,5) und den Intervertebra-
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limplantaten (3) als polyaxiale Gelenke, ingbesondere
Rugelgelenke ausgebildet sind.

11, Vorrichtung nach cinem der Anspriiche 1 - 10, dadurch ge-
kennzeichnet, dass wenigstens eine Platte (4,5) und/oder
ein Intervertebralimplantat (2) aue einem rdntgendurchlas-

sigen Werkstoff hergestellt ist bzw. sind.

Lz, Vorrichtung nach einem der Anspriiche 1 - 11, dadurch ge-
kemnzelchnet, dass sie fiir eine Spondyvlodese der Halswir-

belsaule vorgesehen ist.

13. Bausatz zur Herstellung einer Vorrichtung nach einem der
Anspriiche 1 - 12, mit wenigstens einem Intervertebra-
limplantat (3) und wenigstens einer Platte (4,5) =zum Ver-
binden des Intervertebralimplantates (3) mit wenigstens ei-
nem Wirbel (21-23), dadurch gekennzeichnet, dass wenigstens
eine Platte (4) L-fdrmig und wenigstens =ine Platte (5) Z-
Iodrmig ausgebildet ist und dase wenigstens ein Interver-
tebralimplantat (3) im Abstand zueinandsr zwei Bohrungen
(13} =zur Aufnahme jewells einer Befestigungsschraube (7)

aufwaeist.

14, Bausatz nach Anspruch 13, dadurch gekennzeichnet, dass das
Intervertebralimplantat (3) und die Platten {4,5) jeweils
nindestens ein Gelenkteil (18) zum Bilden eines Kugelgelen

kes aufweisen.
15. Bausatz nach Anspruch 13 oder 14, dadurch gekennzeichnet,

dass das Intervertebralimplantat (3) und die Platten (4,5)
aus einem rontgendurchlassigen Werkstoff hexrgestellt sind.
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22
is5. Bausatz nach einem der Anspriiche 13 - 15, gekennzeichnet
durch mehrere Knochenschrauben (25) und mehrere
Befestigungsschrauben (7).
17. Bausatz nach Angpruch 16, dadurch gekennzeichnet, dass die

Befestigungsschrauben Kugelkopfschrauben sind, die einen

Schrauvbenkopf (8) aufweisen, der an seiner Unterseite im

Wegentlichen halbkugelfdrmig ausgebildet ist.
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THRUST BEARING ASSEMBLY

CROSS REFERENCE TO OTHER APPLICATIONS

[0001] This application claims priority under 35 U.S.C. sec. 119 to provisional patent
application no. 60/654,916, filed on Feb. 22, 2003, the entire contents of which is hercby

incorporated by relerence.
FIELD OF THE INVENTION

[0002] The present invention relates to a thrust bearing assembly and in particular to a

needle rotler thrust bearing assembly.
BACKGROUND OF THE INVENT{ON

[0003) Referring to Figs. 11 and 12, an example of a prior art needle roller thrust bearing
1 is shown. The bearing 1 includes a plurality of cylindrical rolling elements 2 arvanged
radially from a center of rotation, The rolling clements 2 are retained and guided by a

bearing cage 3, which formis the primary structure of the bearing 1,

[0004) ‘There are several rypes of construction currently used to produce metallic needle
roller bearing cages 3. Figs. 13 and 14 show a thrust bearing 1A with a cage 3A that is
constructed of two halves 4. Each hal{ 4 has rectangular window openings 5 which are
slightly smaller in width than the diameter of the rolling clements 2. Each cage half 4 also
has circumfergntial flanges 6 which are directed inwardly towards the opposite member.
When joined together, these nwo cage halves 4 form a box which provides structural integrity
for the assembly, along with guidance for the rofling clements 2 and their retention in both

directions,

[0005) A prior art thrust bearing 1B with a cage 3B having another construction is shown
in Figs. 15 and 16. In this construction, the cage 3B is formed from a single picce of metal
inlo a shape which, along with specially siaped openings, retains and guides the rolling
elements 2. [n cross-section, this type of cage 3B has a shape similar to that of the Greek

letter sigma (L),

[0006] Another thrust bearing 1C having a cage 3C of yet another construction is

shown in Figs. 17 avd 18, Here, the cage 3C has a material thickness close to the diameter of
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the solling clements 2 and has rectangular openings 5 to aceept the rolling elements 2.
Reteniion is provided by staking 7 or otherwise forming the cage face near the openings 5 so

that these are mude smaller than the diameter of the rolling element 2.
SUMMARY OF THE INVENTION

[0807] In one embodiment, a thrust bearing assembly includes a cage and a phurahity of
rolling elements. The cage has first and second cage halves with each cage half having a
respective radial segment with a plurality ol circumferentially spaced openings. Each
vpening hus an opening pariteter. The cage halves are interconnected wiih portions ol the
radial segiments circumlferentially between the plurality of openings abutting along a given
plarie and the respective openings aligned to define rolling element pockets. The rolling
elements are positioned in the rolling clement pockets such that a centerline of each rolling
element lies in or in proximity (o the given plane. A flange extends along at leasl a portion of
each opening perimelter o retain the rolling elemenls within 4 respeclive one of lhe rolling
elemeni pockets. The flange may include a smooth rolled surface adjacent to each rolling

element.

[0008] In another embodiment, a (hrust bearing assernbly includes a cage and a plurality
of rolling elements. The cage has first and second cage halves with each cage hatf having a
respective radial segment with a plurality of openings. Each opening has an opening
perimeter and {he cage halves are interconnected with portions of the radial segments
abutting along a given plane. The respectlive openings are aligned Lo define rolling element
pockets. The rolling clements are positioned in the rolling element pockets such that a
centerline of each rolling element lies in or in proximity to the given plane. A flange extends
along the entire perimeter of cach respective opening to guide and retain the rolling elements

within a respective one of the rolling element pockets.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Fig. 1 is a partial isometric view of a needle roller thrust bearing assenibly that is a

first embodiment of the present invenuion;

[0010] Fig. 2 is a cross-sectional view along the line 2-2 in Fig. 1,

(o=}
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[ho11] Fig. 3 is a cross-sectional view similar to Fig. 2 showing another ervbodiment of a

thrust hearing assembly;

1n012) Fig. 4 is an exploded view of a portion of the cage as indicaied by the circle 4 in

Fig. 1 with the rolling elements removed for clanty;
10013} Fig. 5 is a cross-scctional view along the lines 5-5 in Fig. 1;

[0014] Figs. 6-8 are cross-scctional views similar to Fig. 5 illustrating other conbodiments

of a thrust bearing assembly;

10015] Fig. 91s a cross-sectional view illustrating thc needle roller thrust bearing

assembly of Fig. 1 positioned between a pair of bearing surfacces;

[0016] Fig. 10 is a cross-sectional view similar to Fig. Y showing another embodiment of
a thrust bearing asscmbly;

[0017] Fig. 11 is a cross-sectional view along line 11-11 in Fig. 12;

[0018] Fig. 12 is a front elevation view of a prior art thrust bearing;

[0019} Fig. 13 is a partial cross-sectional view of an slternative prior art thrust bearing;
[0020] Fig. 14 is a partial isometric view of the cage of the thrust bearing of Fig. 13;
|0021) Fig. 15 is an isometric view of a cage of another prior art thuust bearing;

[0022] Fig. 16 is a partial cross-sectional view of the altemative thrust bearing using the
cage of Fig. 15;

[0023] Fig. 17 is an isometric view of yet another alternative prior art thrust bearing;
[0024) Fig. 18 is a cross-sectional view along the line 18-18 in Fig, 17;
[0025) Fig. 19 is 4 cross-sectional view along the line 19-19 in Fig, 13; and

{0026) Fig. 20 is an exploded view of a portion of the cage as indicated by the eircle 20 in
Fig. 14.

Ul
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DETATLED DESCRIPTION

{0027] The present invention will be described with reference to the accompanying
drawing [igures wherein like numbers represent like elements throughout. Certain
terminology. for example, “top”, “bottom”, “right”, “lefi”, “front”, “frontward”, “forward™,
“back”, “rear’ and “rearward”, is used in the [ollowing description [or relative descriptive

clarity only and is not intended to be limiting,

[0028) Referring to Figs. 1 and 2, a needle roller thrust bearing assembly 20 that is a first
embodiment of the present invention is shown. The thrust bearing assembly 20 includes a
cage 22 supporting a plurality of preferably cylindrical rolling elements 2 arranged radially
from a center of rotation (not shown). The cage 22 comprises two cage halves 24, 26. Tach
cage half 24, 26 includes a radially extending segment 25, 27 respectively with
circumferentially spaced openings 30, 32 respectively. Each radially extending segment 25,

27 includes portions 47, 48 circumferentially between the plurality of openiugs 30, 32.

[0029) The openings 30, 32 are preferably generally rectangular and configured to
receive the rolling elements 2. The cage halves 24, 26 are interconnecied with the openings
30, 32 radially and circumferentially aligned and with at leasl portions such as porticns 47,
48 of the radially extending segments 25, 27 abutting one another along a plane P. The
centerline of each of the rolling elements 2 lics in or in proximity to the plane P. In this
embodiment, circumferential flanges 28 are provided at the inner and outer diameters of the
radial portions 25, 27 to provide a piloting surface for the thrust bearing assembly 20 and Lo
provide additional structural rigidity for the cage 22.

[0030] Each opening 30, 32 has a flange 34 about at least 2 portion of or the entire
opening perimeter. Each flange 34 extends outwardly from the plane P. The flanges 34 are
formed in such a way as to guide and retain the rolling elements 2. An advantage of this
design over the prior art cage 3 constructions is that anv portion of the cage 22 of the present
invention that contacts the rolling elements 2 has a siooth rolled and formed surface, In
contradistinction, as shown in Fig. 19, the surfaces that contact the rolling clements 2 of the
cage 3A arc picreed such that the opening 5 is defined by rough pierced surfaces 10 which

can interfere with proper lubrication and also lead to wear.

[0031] Fig. 2 illustrates how the configuration of the thrust bearing assembly 20 aliows

an effective lubricant film to be developed. Specifically, lubricant can be captured in the
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generally triangular ares defined between the rolling element 2 and the two abuotting cage
halves 24, 26. The abutting portions 47 and 48 close off the triangular arca between the
flanges 34 and prevent the lubricant from escaping circumierentially from adjacent the rolling
element 2. Lubricant that either splashes into or is camried by adhesion to the rolling element
2 into this generally triangular area will tend 10 accumulate in this area and help promote a
hydrodynamic Tubricant film between the rolling element 2 and the surfaces 35 of the flanges
34, The smooth, generally convex surfaces 35 of the flanges 34 will minimize the “scraping’
of lubricant off the rolling element 2 and will help maintain the presence of lubricant in the
generally triangular area adjacent the rolling element 2. The smooth surfaces 35 also
minimize direct contact between the rolling elements 2 and the cage 22, thereby reducing

friction and wear.

[0032] Another form of the flange construction for rolling element openings 30, 32 is
shown in Fig. 3. In this case, the cage halves 24A, 26A still abut on the plane P extending
along or approximately along the centerline of the rolling elements 2, however, the [langes
34A along the length of the rolling elemenis 2 ure divided into scparate tabs 37. These tabs
37 are formed to present a soooth, generally conforming surface to the rolling claments,
which is a variation of the smooth, penerally convex surfaces 35 shown in Fig. 2. However,
the tabs 37 are directed towards the opposite side of the rolling elements 2 rather than the
closest side. 1n order to secure retention of the rolling elements in both directions, the tabs 37
are arranged so as to alternate on a poriion of the perimeter such as along the length of the
rolling elements 2. This sturdier construction allows a greater length of tlange 34A. This
additional length allows for greater flexibility in the shape of the flange 34A and is
particularly useful for bearing assembly 20 with rolling elements having smaller diameters

and that have tighter space restrictions for the cage 22.

[0033}] In addition to improved wear and lubrication, another advantage of the cage 22 of
thrust bearing assembly 20 is the substantially greater strength it provides compared to
existing types of cage construction. This is particularly important in those areas with high
concentrations of stress, such as the corners of the cage openings. Figure 20 shows a pertion
of a prior art cage 3 A, taken ncar the inner diameter, It can be seen that the corners 13 of the
cage openings 5 must be at right angles and relatively sharp to clear the rolling elements. The
trapezoidal shape of the cage bars 14 between the openings 5 exacerbates this situation in the

prior art designs because there is minimal cage material to resist stresscs caused by radial and

rh
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torsional loads on the cage. Referring to Fig. 4, the flanges 34 of the thrust bearing assembly
20 includes a continuous surface at the corners 31 of the generally rectangular openings 20,
32. This structure can increase the cage strength in iwo ways. First, the flanges 34 provide
additional material all around the openings 30 for the rolling elements 2. In the areas of high
stress, such as comers 31 pear the inner diameter, the flanges 34 can as much as double the
amount of material available to resist these stresses. The cage openings 30 are further
strengthened by the actual shape of the {langes 34. The flanges 34 arc designed in such a
way that the stresses are directed away from the comers 31 of the openings 30. The
combination of additional material and optimized stress flow results in cage strength that is

several times greater than that of the prior art constructions.

[0034] There are several possible ways to interconnect the two cage halves 24, 26 to form
the rigid cage 22. Using the embodiment of the scaled bearing assembly 20 us shown in
Figure 3, the rolling elements 3 can be snapped past the tabs 37 to join the cage halves 24A,
26A and form a unitary thrust bearing assembly 20.

[0035] Several additional cxamples of interconnecting the cage halves 24, 26 are shown
in Figs. 5-8. however, other methods may also be utilized. Referring to Fig. 5, the cage
halves 24, 26 are spot welded 40 at various points along the abutting radial poriions 25 and
27. Fig, 6 illustrates a mechanical joint 42 created by partially piercing (he radial purtivns 25,
27 and locking the two halves 24, 26 together, Referring to Fig. 7, a circumferential band 44
is secured to the inner and/or outer diameters of the cage halves 24, 26 about the inner or
outer flanges 28 to sceure the halves 24, 26 together. In the embodiment shown in Fig. 8, one
of the cage halves 26B does not have 2 flange, but instead terminates in the radial portion 27.
The other cage half 248 has a flange 46 extending from the radial portion 25 that extends
toward and wraps around the radial portion 27. While the flange 46 is illustrated as being
along the cage ouler diameter, it is also possible to provide the flange 46 along the cage inner

diameter.

[0036) Anotlier advantage of the cwrent invention is that various combinations of
differently sized circumforential langes 28 at the inner and outer diameter of the cage 22 can
be used fo contral lubricant flow within the bearing assembly 20. In some cases it is
desitable to restrict or partially restrict the Iubrication flow, while in other cases it is desirable
to allow as much flow as possible. For example, Fig. 9 shows the thrust bearing assembly 20

of Fig. 1 positioned between two structures 50 and 52. As can be seen, the inner and outer

6
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diameter circunferential langes 28 restrict the radial oil flow past the bearing assembly 20,
Fig. 10 shows anoiher embodiment thrust bearing assembly 20C positioned between
structures 50, 52. The thrust bearing assembly 20C includes a cage 22C with intercomected
halves 24C and 26C. Both halves 24C and 26C are without Aanges which thereby allows
more oil flow past the bearing assembly 20C. Other designs could incorporaie partial or

shorter flanges 28 to partially restrict flow.

[0037] The present invention addresses the essential requirements of a thrust bearing,
cage, namely, structure, guidance and retention, in a manner than greatly improves both the
sirength, rigidity, lubrication advantages, and the efficiency of the beaning assembly. Furiher,

a low profile of the bearing assembly can be uchieved.

[0038) Various features and advantages of the invention are set forth in the following

claims.
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CLAIMS
‘What is claimed is:

I A thrust bearing assembly comprising:

a cage having first and sccond cage halves, each cage half having a respective radial
segment with a plurality of circumfcrentially spaced openings, cach opening having an
opening perimeter, the cage halves being interconnected with portions of the radial segments
circuniferentially between the plurality of openings abutting along a given plane and the
respective openings aligned to defined rolling element pockets;

a phuratity of rolling elements positioned in the rolling element pockets such that a
centerline of each rolling element lies in or in proximity to the given plane; and

a flange extending along at least a portion of each opening perimeter to retain the
rolling elements within a respective one of the rolling element pockets,

2. The thrust bearing assembly of claim 1, wherein the centerline of each rolling

element lies in the given plane.

3. The thirust bearing assembly of claim 1, wherein each flange extends along the

enlire perimeter of a respective opening.

4. The thrust bearing assembly of claim 1, whercin the openings are generally
rectangular.
S, The thrust beuring assembly of claim 4, wherein each flange includes a

continuous sutface at corners of the generally rectangular openings.
6. The thrust bearing assembly of ¢laim 1, wherein gach flange is formed as a
plurality of tabs, and tabs from one cage half alternate with tabs of the other cage half on at

least a portion of a respective opening perimeter.

7. The thrust bearing assembly of claim 1, wherein at least one cage half includes

a flange along an outer radius, the flange extending away from the given plane.
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8. The thrust bearing assembly of claim 1, wherein al least one cage half includes

a flange along an inner radius, the flange extending away from the given planc.

9. The thrust bearing assembly of claim 1, wherein ihe cage halves are joined
together by one of spot welding, a mechanical joint, 3 circumferentially extending clamping
band, and a portion of one cage half overlapping and clamping a poriion of the other cage

half.

10. The thrust bearing assembly of claim 1, wherein the cage halves are identical.
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11. A thrust bearing assembly comprising:

a cage having first and second cage halves, each cage half having a respective radial
segment with a plurality of openings, esch opening having an opening perimeter, the cage
lLialves being interconnected with respective openings of the halves being aligned to define
rolling element pockets and with portions of the radial segments abutting along a given plane;

a plurality of rolling clements positioned in the roiling element pockets such that a
centerline of each rolling element lies in or in proximity to the given plane; and

a flange extending along thc entire perimeter of each opening to guide and retain the

tolling elements within a respective onc of the rolling element pockets,

12, The thrust bearing assembly of clanm 11, wherein the centerline of each rolling

element lies in the given plane.

13.  The thrust hearing of cluim 11, wheremn the flange includes a emooth curved

surface adjacent the rolling element.

14, ‘The thrust bearing assembly of claim 11, wherein the openings are generally
rectangular, and cach flange includes a continuous surface at comers of the generally

rectangular openings,

15, The thrust bearing assembly of claim 11, wherein each flange 1s formed as &
plurality of tabs, and tabs from one cage half alternate with tabs of the other cage half on al

least a portion of a respective opening perimeter.

16.  The thrusi bearing assembly of claim 11, wherein each cage half includes o

flangc along an outer radius, the flange extending away from the given pianc.

17. The thrust bearing assembly of claim 11, wherein each cage half includes a

flange along an inner radius, the flange extending away from the given plane.

18. The thrust bearing assembly of claim 11, wherein the cage halves are joined
together by one of spot welding, 2 mechanical joint, a circumferentially extending clamping
band, and a portion of one cage half overlapping and clamping a portion of the other cage
half,

10
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19 A thrust bearing assembly comprising:

a cage having [first and second cage halves, cach cage half having a plurulity of
circumferentially spaced opcnings and radial portions circumferentially between the plurality
of openings, each opening having an opening perimeter, the cage balves being interconnected
with the openings of respective halves being aligned to define rolling element pockets and
with the radial portions abuiting along a given plane;

a plurality of rolling clements positoned in the rolling element pockets such that a
centerline of each rolling element lies in or in proximity 1o the given plane; and

a flange extending along the cntire perimeter of each opening to guide and retain the

rolling elements within a respective onc of the rolling element pockets.

20. The thrust hearing assembly of claim 1Y, wherein each flange is formed as a
plurality of tubs, and tabs from one cage half altcrnate with tabs of the other cage half on at

least a portion of a respective opening perimeter.
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PATENT COOPERATION TREATY RtL’tWED

From the INTERNATIONAL SEARCHING AUTHORITY MAY 22 2008

To: Maltthew T. Shanley PCT W4 o
McGrath Geissier Qids & Richardson, PPLC MG"P U‘.w’, ?.‘.,',G
PO Box 1364 o oy i
Fairfax, Virginia 22082 NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

{PCT Rule 44.1)

Date of mailing
{dap‘manthiyear)
Applicant’s or agem’s file reference
30030104PW02 FOR FURTHER ACTION  Sce paragraphs ) and 4 below
Internationel application No. International fiting date
PCTIUS2007/021015 (etyfmonfyear) 01 October 2007

Applicant MOSKOWITZ, Nathan

i E The applicant is herchy notified that the mternational search report and the written opinion of the Intemational Searching
Authority bave been established and are transmitted berewith.

Filing of amendmenis and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):
When? The time limit for Bling such omendments 15 pormally two months from the date of transmittal of the
internationsl search report.
Where? Directly 1o the International Bureaw of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No. 41 22 740 1435

For more defailed instructions, sce (the notes on the accompan ving sheet.

2. D The applicant is hereby noufied that no imemational search report will be established and that the dectaration under
Article 17(2)(a) to 1hat effect and the written opinion of the Intemational Seasching Authority are fransmitted herewith

3. I:] With regarg to the protest against paymeit of (an) additional fee(s) undes Rulc 40.2, the applicant is notified that:

l:] the protest together with the decision thereon has been trunsmitted to the International Burcau together with the
applicant’s request (o forward tic texts of both the protest and the decision thercon to the designated Offices

D no decision has been made yet on the protest; the applicant will be notihied as scon as a decision is made.

4. Reminders

Shortly afier the cxpiration of 18 months fom the priority date, the imernational application will be published by the
Intemational Burean. \f the applicant wishes 10 avoid of postpone publication, a notice of withdrawal of the international
application, or of the priority clain, must reach the International Burcay as provided in Rulcs 90bis.} and 90bis.3, respectively,
before the compietion of the technical preparations for international publicsion.

The applicant may subniit comments on an informal basis on the written epimon of the intemmptional Searching Authonty ta the
Intemational Burcau, The Intemnational Bureau will send @ copy of such comments o alt designated Offices uniess an
inematianal preliminary examination report has been or is 1 be established. These commenis wauld also be made available io
the pablic bul net before the cxpiration of 3¢ months from the priority date.

Within 19 months from the priority date, but oaly in respect of some designated Offices, a demand for inlemational prelimmary
examination must be filed if the applicant wishes to postpone the eotry into the nauonal phase until 30 manths {rom the priority
date (in some Offices even later), olhenvise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry inio the national phiase before those designated Offices

In respeet of ather designated Gffices, the time limut of 30 months (or later) will apply even if no demand is hled withn 19
months

See the Annex to Form PCT/IB/301 and, for details about the applicable time timis, Office by Olfice, see the PCT Applicant s
Guide, Volume 1T, National Chapters and the WITPO Lniernet site.

Narne and mailing addsess of the ISA/US Authorized officer:
Mall Stop PCT, Atn: ISAUS .
Cammissionor for Fatents Blaine R. Copenheaver
P.Ct Box 1450, Alexandria, Veginia 22313-3450
Foesimile No. 571-273-3201 Telephane No.  571-2¥2.7774
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McGrath Geissler Olds & Richardson, PPLC
PO Box 1364
Fairfax, Virginia 22082

PCT

NOTIFICATION OF TRANSMITTAL QF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing,
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Applicant's or agent's file reference

FOR FURTHER ACTION  Sce paragraphs | and4 below

30030104PWO2
Intemnational application Mo. Intemnational filing date
PCT/US2007/021015 (davironttyyear) 01 October 2007

Applicant yy~SKOWITZ, Naihan

Autherity have been established and are trar

1. The applicant is hereby nolified that the international search report und the written opinion of the Intemational Searching
i ited herewith.

2 4

Filing of amendmenis and statement umier Article I9:
The applicant is entitled, if he 5o wishes, 10 amend the claims of the intembtional application (see Rule 46):

When?  The time limit for filing such amendments is normally two months from the date of transmittal of the
inlerational search report,

Where? Directly 1o the International Burean af WIPQO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 740 14 35

For more detalled instructions, sce the notes on the accompanying sheel.

The applicant is hereby notified that no international seasch report will be estabhshed and that the declaration under
Article 17{2)(a) to thet eflcct and the written opinion of the Intemmational Searching Autharity are transmitted herewith.

3 D With regard lo the prulest apainst payment of {(an) additional fee(s) under Rule 40.2, the applicant is notificd that.

I:I the protest together with the decision therean has been transmilted (o the Intemational Bureau together with the
applicant’s request to forward the texis of both the protest and the decision thereon to the designated Offices.

D no decision bas been made yet on the protest; the applicant will be notified as soon as a decision is madz

4. Reminders

Shortly after the expiration of 18 months from the priority date, the inlernational application will be published by the
[nternational Bureau. If the applicant wishes to aveid or postpone publication. 2 notice of withdrawal of the internationat
application, or of the prionity claim, must reach the Intemational Bureau as provided m Rules 905ix,1 and S0bis. 3, respectively,
before the completion of the technical preparations for intemational publication.

The applicant may submit comments on an informal basis oo the wnitten opinion of the intemational Searching Authority to the
intemnationsl Burcav. The International Bureaw will send a copy of such comments to all desipnated Offices unless an
intemnational preliminary examination report has been or is to be established. These comments would also be made available to
the public bul not before the expiration of 30 months from the prionty date.

Within 12 mooths from the priority date, bul only in respect of some designated Offices, a detnand for intermalional preliminary
exwmination must be filed if the applicant wishes io postpone the entry into the national phase uatil 30 months from the priorty
date (mn sume Offices even later), othenwise. the applicant musy, within 20 months from the prionty date, perform the prescribed
acty for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within [9
months.

See the Annex to Form FCT/AB/301 and, for details about the applicable ime limits, Office by Office, see the PCT Applicant’s
Gmde, Volume 1, National Chapters and the WIPO Intemnet site.

Name and mailing address of the ISA/US
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INTERNATIONA L SEARCH REPORT International apphcation No
PCTHIS2007/021015

Box No. 1V Text of the ahstract {Continuation of item 5 of the first sheet)

An apparatus and method for joining members together using 2 self-drilling screw apparatus or slapling apparatus are disclosed. Tha
screw spparalus includes a wonm drive screw, a spur gear and superior and infarior screws which um simuitaneously. A rolating
machanism drives the first and second screw members i cpposile directions and causes the screw members o embed themsalvas in
tha mermbers to be joined. The screw apparsius can be used 10 join members such as bones, porhons of 1he spinat column, veriebral
bodies, wood, building materials, metals, masonry, or plastics. A davice employing two screws can be comblned with 8 capping rni-
plale. A device employing lhree screws can be combined in enclosures, The stapling apparatus cludes handles, transmission
finkages. a drive: rod a fulerum and a cyfindar. The slaple has supenor and inlerior segments with serraled interfaces, a teethad
unidireclional iocking mechanism and four facet piercing elemants.

Form PCT/ISA/21Q (continuation of first sheet (3)) {April 2005)
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WRITTEN OPINION OF THE International gpplication No.
INTERNATIONAL SEARCHING AUTHORITY FCTIUS2007/021015

Box Na. | Basis of this opinion

1. With regard to the language, this opinion has been established on the basis ol
the international application in the language m which it was filed.

D a trapslation of the inlemational application into which is the janguage of a
lransfation furmshed for the purposes of international search (Rutes 12.3(a) and 23.1(b)).

2. D This opinton has been cstablished taking into account the rectification of an obvious mistake authorized by or notified
{o this Authority under Ruie 91 (Rule 434is 1(a))

3. With regard 1o any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
cstablished on the basis of:

a. type of material
D B sequence listing
D iable(s) reimed to the sequence listing

b, fonnat of material

D on paper

D in eleclronic form

¢ time of filing/fumnishing
D contamed in the internabionisl application as filed
D filed together with the international application in elecironic form

D furnished subsequerntly w this Authority for the purposes of search

4, D In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been
filed or fumnished, the required siatements thay the information in the subsequent or additional copies is identical 1o that
in the application as fited or does not go beyond the application as filed, as appropriste, were fumished,

Additional comments:

o

Form PCT/ISA/237 (Box No. I) (April 2007)
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WRITTEN OPINION OF THE International appheation No.
INTERNATIONAL SEARCHING AUTHORITY POTUS2007/021015

Box No. 1V Lack of umity of invention

B ﬁ In response to the invitation {Form PCT/ISA/206) 1o pay additional fees the applicant has, within the appicablz tme Emit:
D paid additional fees
D paid additional fees under protest and, where applicable, the protest fee
D paid additional fees under protest but the applicable protest fee was nol paid
E rot paid additional fees

2. D This Authonty found that the reguirement of unity of invention 18 not complied with and chose not 1o mvits the applicant to
pay additional fecs.

3. This Authority considers that the requirement of unity of invention m aceordance with Ruig 13.1, 132 and 133 s
D complied with

E not complicd with for the following reasons:

This application contzins the tollowing Invenlions or graups of inventions which are not so finked as to form 3 single general inventive
concept under PCT Rula 13.1. In order for all inventions 1o be examined, the appropiiate additionat axamination fees must be paid.

Groug |, claims 1-14, drawn Lo a sell-dnlling screw apparatus compnsing a drive mechanism including a gear disposed butwesn the first
and second screw members for driving first and second screw membears from a gear box.

Group H, ~laims 15-17, drawn to a staple for joning facets cemprising @ second rotatable segrment having a plurality of bone plarcing
elements disposed on serrated surfaces.

Group i), claims 18-Z1, drawn 1o a stapling apparatus comprising a pair of gnp handles disposad at a first end of a cylinder.

The inventions listed as Groups |- do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack tha same or coresponding special tachnical fealures far the foilawing reasons: the special technical fealure of Graup |, 8
setf-drilling screw apparatus comprising a dnve mechanism including a gear disposed batween the first and sacond screw members for
driving first and sacond scraw members from a gear boy, fs not present in Groups If and/or [1Y; the special technical feature of Group I, 2
stapl2 for jaining facets comprising & sacond rotatable segment having a plurlity of bone plercing elements disposed on serated
surfaces, is not present in Groups ) andior I1f; the special 1echnical feaiura of Group Il|, a stapiing apparatus comprising A pair of grip
handies disposed at a first end of a cyiinder, is not presant in Groups | and/or ||

Since none of the speciai techrical fealures of the Group |, Group i or Group It inventions is found In more than one of the inventions,
whity ol invention is lacking.

4. Consequendy, this opinion has been established i respect of the fotlowing parts of he international application:

D all pens

m the pants relating to claims Nos 114

Form PCTASA/237 {Box No_ V) (Apnl 2007)
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WRITTEN OPINION OF THE Internationa] application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2007/021015

Box No. V Reasoned statement under Rule 435i5.1¢a)(i) with regard to novelty, inventive step or industrial applicability;
itations and expl tons supporting such statement

1. Staement

Novelty (N) Claims 8-14 YES
Claims 17 NO
Inventive siep (IS) Claims None YES
Claims 1-14 NO
Industria} applicability (1A) Claims 1-14 YES
Claims None NO

2. Citations ond explanalions:

Claims 1-7 lack novelly under PCT Article 33(2) as being anticipaled by Ogilvie et al.

Regarding ciaim 1, Ogilvie et al. disclose a self-drilling screw apparatus, which comprises: a gear box {Assembly of Fig. 5); a first screw
member (Fig. 4, first screw on nght side) having a tapered ead (Fig 4, tem 32) and a threaded body (Fig. 4, item 31 and 33) disposed
within the gear box (Fig. 4}, 2 second screw membar (Flg. 4, third screw from right side) having a taperad end {Fig. 4, item 32) and a
theaded body (Fig. 4, itern 31 and 33) dispusad within tha gear box (Fig. 4), the sacond screw member baing axlally offsal from the first
screw member (Fig. 4); and a drive mechanism (Assembly of Flg. 8), including a gear (Fig. 5, item 33 and 40) disposed between the first
and second screwy membars (Fig. S), for driving the first and secund screw members from the gear hox {The Insert bedy Is provided witha
dnve mechanism which will drive the relaning screws upon rolation of the drive mechanism, This drive muchanisim comprises drive gears
hawing a driva connection accessible from the exterior of the insert body after the insert has been placed into the veid. A drive wrench is
coupled Lo the drive connection and moved to rotate the drive gears, which will rotate the self-tapping, bone penetrating retaining screws
50 that they wiil be driven outwardly from the opposite end surfaces of the implantad insert body, col, 2, lines 13-23).

Regarding claim 2, Ogilvie et a!. disclose that as appiied {o claim 1 wherein the gear box Includes an aperture (Fig. 1, item 45; Fig. 4,
iterm 48} which provides access 1o a wonmed drive scraw (Fig. 5, ilam 40-21; Fig. 6 and Flg. 5).

Regarding claim 3, Oglivie et al. disclose that as applied lo ciaim 1 wherein ihe drive mechanisim wherein the year is a spur gear (Fig.
§, item 33) which is dnven by a wormed dnvs scraw (Fig. 5, itam 40-42) and which rotates the first and second screw membars (The Insart
body is provided with a drive mechartism which will drive the retaining screws upon rotation of the drive mechanism. This drive mechanism
comerises drive gears having e dnve connection accessible from the exierior of the insert body aRer the insert has bean placed into the
vaoid A drive wrench Is coupled to tha drive connection and rnoved to rotate the drive gears, which wil rolate the setf-tapping, bane
penatrating retaining screws so that (hay will be driven outwardly (rom ths opposita end surfaces of the impianted insert bady, cal. 2, ines
13-23),

Regarding claim 4, Ogilvie et al. disclose thal as applied \o claim 3 wharein the wonmed drive screw Includes an accessible head (Fig.
6. itern 57 nd 58} that s rolated in order to dnve the first and second screw members from the gear box (Fig. 5; The isert body Is
pravided with a drive mechanism which will drive the retaining screws upon roialion of the drive mechanism. This drive mechanism
comprises drive gears having a dnve connection accessible fram the exlerior of the insert hody after the insert has been placed inlo the
void, A drive wrensh s coupled o the drive connection and moved lo rotate the dnive gears, which will rotate the seif-tapping, bane
penetraling retalning screws so that ihay will be driven cutwardly from the opposite end surfaces of the implanted insert body, col. 2, fnes
13-23).

Re,gardmg ciaim 5, Ogivie et al. disclose thal as applied to claim 3 wherein the frst and second screw members include internal
threading (Fig. 4, item 268 and 26C) and spindies (Fig, 4. ftern 30A; the screw shanks 30A are positioned In the interior threads of the
baeras 25 and 26 and the screw threads clear the ihread sections 25C and 26C, col. 5, lines 41-43).

Regarding claim 6, Ogilvie et al. disciose [hat as applied to ctaim 3 wherein the wormed drive screw includes a spindle {Fig. 5, item 54).

Regarding cleim 7, Ogilvie et al. disclose that as applied (o claim 4 wherein the accessible head is rotated by a screw dnver (The
opposite ends of the worm shaft 4D are provided with intemal polygonal apenings indicated at 57 and 58, respectively, lo receive suitabie
drive kay wrenches, {such as Allen wrencnes for a hex-shaped socket} for rotating the worm shafts Irom the extenior of the insert body 20,
col. 4, linas 61-66)

Clanns 8 and 11 lack an inventive step under PCT Article 33{3) as beingy vbvlous over Ogilvie el al.

Regarding vaim 8, Ogilvie el a!. disclose that as applied to claim 1, Ogilvia et al. does nat teach further inchuding: at least a sacond
gear box; a third screw member having a lapersd end 2nd a threaded body disposed within the second gear box; a fourth screw member
having @ 1aperad end and a Inreaded body dispesed within the second gear box, the lourth screw member baing axally offset from the
third screw member, and a second drive mechanism, \ncluding a gear disposed between the third and fourth screw members, far driving
Iha third and fourth screw members kom the second gear box. [t would hive been obvious to one of ordinary skill in the art al the time the
invention was made to use af least a second gear box; a thind screw member having a tapared end and a threaded body disposed within
the second gear box; a fourth serew member having a tapered and and a threaded body disposed within the secend gear box, the fourth
scraw member being axially offset from the third screw member; and a sacond drive mechanism, mcluding 8 gear disposed batwean the
third and fourth screw members, for driving the third and fourth screw membars from the second gaar box for the pumposae of providing
extra suppan in the spine, since a mara duplication of essenlial warkiny pars of device involves only routine skill in the art.

{Continued in Suppiemantal Box)

Form PCTASA/237 (Box No V) (Apnl 2007)
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WRITTEN OPINION OF THE [ntcroational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTIUS2007/021015

Supplemental Box

In vase the space in any of the preceding hoxes is not sufficient.
Continuation of

Box V

Regarding claim 11, Ogilvie et al, dscloge that as applied to claim 8. Ogilvie el al. does not tgach further including: at ieast a third gear
box; a fifth screw member having 3 tapared end and o threaded body disposed wilhin the third gear box; a sixth screw member having a
taperad end and a threaded body dispased within the third gear box, lha sixth screw mermber being axially offset from the Afth screw
member, and a third dnve mechanism, including a gear disposed belween the fifth and sixth screw members for dhving the Gfth and sixth
sgrew members from the third gear box, 1! would have been ubvious o ane of ordinary skill in the ar at the {me the inverntion was made lo
use at iessl a third gear box; a fiRh screw member having a tapered end and a threaded body disposed within the third gear box; a sixib
screw member having a taepered end and a threaded body dispased within tha third gesr bon, the sixth screw member being axiatly offset
from the filth screw member, and a thirg drive mechanism, inciuding a gear disposed helween the (ifth and sixth screw members for drving
Ihe fifth 3nd sivth screw mambers from the third gear box for the purpose uf providing extra support in the spine, sinte a mere duplication
ol essentiat working parts of device involves only routine skifl in the art.

Claim 8 lacks an inventive step under PCT Aricte 33(3) as being obvious aver Ogilvie et al. in view of Magen et al.

Regarding claim 9, Ogilvie at al. disclose thal as applied to claim 8. Qgitvie et 1. do not teack which further includes a plate for jeining
the first and second gear boxas together. Mager: et al. teach a piate (Fig. 1, item 3) for joining the first and second dewices fogether (Fig.
1, Itemn 5 joins leftmost item 3 1o rightmost item 3). It would have been obvious to one of erdinary skili in the art al the ime the Invention
was made to use the plate as taught by Magert et al. with the invention of Ogiivia st al. for the purpose of jolning twa of the Irnplanis
together.

Claim 10 tacks an inventiva step under PCT Article 33(3) a5 being abvious over Ogilvie et al. in view of Mager at at. In furthar view of
Orbay et al.

Regarding clalm 10, Ogiivie at al. and Magerl et al. disclosa that as applied to claim 9. Neither Ogilvie et al. or Magerl st at. teach
wherein the plate includes screw caps. Grbay et al. teach screw caps (paragraph [0C12]). It would have been obvious to one of ordinary
skiil in the art at lhe time the invention was made o use the screw caps as taught by Orbay et al. with the invention of Ogilvie et al. for lhe
purpose of preventing thie screw from backing out.

Claims 12-14 lack an invenlive step under PCT Article 33(3) as being obvicus over Ogilvie at alun vievs of Shatiuck at al.

Regarding claim 12, Qgiivie et al, disclose that as applied to ataim 11, Ogilvie &t al, do not teach whersin the gear boxes are sligned in
a predetanmined pattarn and a first enclosure is disposed abave the gear boxes ana a sscond enclosurs [s disposed beiow the gear toxes
Shattuck et al teach wharein the boxes arg atigned in a predetermined pattern (Fig. 1 and Flg. 12 show the boxes aligned in a circular
paitem) and a first enclasure (Fig. 1, item 28 on the right side of item 2) Is disposed above {he boxes (Fig. 1) and a second enclosure {Fig.
1, Itern 28 on the rght sida of itam 2) is disposed below the boxes (Fig. 1). it would have been obvious lo ane of ordinary eKill in the art al
the fime the invantion was made 1o use tha enclosure as 1aught by Shatiuck gl al. wilth the invention of Ogilvie sl al, for the purpose of
raintaining an aligned wrientalion for ihe gear boxes.

Ragarding claim 13, Cgilvie et al. and Shattuck st ). disclose that as applied to claim 12, Neither Ogilvle ef al. or Shatiuck et al. ieach
wharein the gear boxes are aligned in a lnangular paitern. It would have been obvious te one of ordinary skil in the arl at the tme tha
invention was made to align the gear boxes in a tianguiar pattern for the purpose ol alowing evenly distnbuted pressure for molion, sioce
a change In shape of an element involves only rouling skiff in the art.

Regarding ciaim 14, Qgilvie et al. and Shattuck et al. disclose (hal as applied to claim 13, Qgiivie et al. do not teach wherein the first
and second enclosures include slots for bone fusion material. Shattuck et ai. teach wherein the first and second enclosures inciude slots
(Fig. 4, slotted channel surrounded by ilem 28, 25 and 31). It would have besn abvious to ons of ordinary skiff in the arl at the lime the
nvention was made 1o use the slots as taugit by Shakuck et al. with the mvenlion of Ogilvie et al for the purpose of allowing bone
fusion/growth.

Ciaims 1-14 meats the critena sat out in PCT Arlicie 33{4}, and thus have industrial applicability because the subject matter claimed can be|
made of used in Industry

Form PCTASA/237 (Supplemental Box) (April 2007)
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NOTES TO FORM PCT/ISA/220 (eonfinved)

Toe fener must indicate the differences berween the claims as filed and the clairns as amended. 1t must, in

particular, indicale, in connecton with each claimn appearing in the intemational application (it being understood
that identical indicationsconceming several claims may be grouped), whether
(i) theclan = unchanged,
(i1)  the claim is cancelied,
(it1) the daim s new;
{iv) the claim replaces one or more clains as filed;
{v) theclaim is the result of the division of a.claim as filed.

The following examplesillusirate the maaner in which amendments mosi be explained in the accompanying

letter:
! [Where onginally there were 48 claims and after arnendment af some clains there are 51|
“"Clatms | 1o 29, 31,32, 34, 35, 37 1o 48 replaced by amended claims boanng the same nurnbers,

clarms 30, 33 and 36 unchanged. new ciaims 49 10 51 added.”

[Where arginally there were |3 claims and zfter amendrnent of all clawms there are | v

“Ciaims | 1o 15 replaced by amended claims 1 to i1 "

[Whete onginally there were |4 claims and the amendments consist in cancelling some claims and m adding

new claims).
"Claims | to 6 and 14 unchanged, clamms 7 1o 13 cancelled; new claims 13, 16 and 17 added.” or

“Clains 7 to 13 cancelled, new claims 15, 6 and |7 added; all other claims unchariged.”

4 jWhare vanous kinds of amendments are made}:
“Clarms 1-10 unchanged, claims 1110 t3, {8 and 19 cancelied; claims i4, 15 and 16 replaced by armended

claim 14, clatm |7 subdivided into smended claims 15, 16 and |7, newclaims 20 and 2} added.™

“Statement under Artice 19(1)” (Rule 46.4)

The amendments may be accompanied by a statemen! explaining the amendments and indicating any impaci that
such ameadments might have on Lhe description and the draw ings (which cannot be: amended under Article 19(1)).
The statemsnt will be published with the intemmational application and the amended claims.

It must bi in the langusge in which the international applicatign is to be published.

It must b brief, nol exceeding 500 words if in English or if translated into English.

it should not be confused with and does not replace the letter indicating the differences between the clains as filed
and as amended. it must be filed an a separate sheet and must be identified as such by a heading, preferably by
using the words “'Staternent under Article 19(1)."

It may not contain any disparagmng corvmnents on the intermational search report or the relevance nf citations
contained in that repart  Reference o citations, relevant to a given claim, wntained in the international search

report may be made only in connection with an arnendment of that claim.

Consequence if a demand for inlernational preliminary examination has afready been (iled
IF, at the nme of Hling any amendments and any accompanymg statemest, under Article 13, a demand for
mtemational preliminary examination has already tieen submitted, the applicant must preferably, at the tyme of
fling the amendments tand any statement) with the International Bureau, also file with the International
Prehiminary Exarmining Authonty a copy of such amendments (and of any statement) and, where required, a
transtabon of such amendments for the procedure befare that Authonty (see Rules 55.3(a) and 62.2, fiest
sentence). For further information, see the Notes 16 the demand form (PCT/IPEA/401 ).

{F a demand for 1ntermational prefiminary examination 15 made, the wiitten opinion of the Intemnational Searching
Authority will, except in ceriain cases where the Internattonal Preliminary Examining Authority did not act as
Intemationat Searching Authority and where it has notified the International Bureau under Rule 66.15is(k), be
considered 10 he a written opinion of the Internanonal Pretiminary Examining Authonty. 1fa derand is made, the
applicant may submit to the International Preliminary Examining Autharity a eply to the written opinion togeiher,
where appropriate, with amendments before the expiration of 3 months fum the date of mailing of Form
PCT/ISA/220 or befare the expiration of 22 months from the priority date, whichever ex pires later (Rule 43bis.1{c)).

Consenuence with regard to traaslation of the international applicationYor entry into the national phase

The appticant’s attention s drawn to the fact that, upon entry into the national phase, a {tanslation of the claims as
amended under Artcle [ may have to be furnished to the designated/elected Offices, wastead of, or in addition to,

the translation of the claims as filed.
For further detatls en the requirements of each designated/elected Office, see the PCT dpplicant’s Guide,

Vealume [L

MOSKOWITZ_.nnnn2992

Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 328



PATENT COOPFERATION TREATY

From the INTERNA TIONAL SEARCHING AUTHORITY

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT ANMD
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

To: MATTHEW T. SHANLEY
McGrath Geissler Qlds & Richardson, PLLC
PO Box 1364
Fairfax, Virginia 22082

(PCT Rule 44.1)

Date of mailing

feey monthyear) 0 9 JUL 20[]8

Applicant's ur opent™s [e releeoue

00301 05pwo? FOR FURTHER ACTION  See paragrephs 1 and 3 below

Interpational applicaiion Mo,
PCT/US2007/021013

international (Hing dale

fday monthiyaar) 01 October 2007

Applicant i SKOWITZ, Amnan D.

1. iz The applitant 15 hereby notified thal the yternational search report and tie writien opinion of the [mtemational Searching
Authonty have been established and are transmitted herewit.

Fillng of amendments und statement under Arttcle 19:
The spplicam is entitled, iChe 5o wishes, to amend the claims of the intemational application (see Rule 48):
When?  The Lime Hmit for Bling such mmendments 35 ovmslly wa menths from the date of wmasmittal of the
inwemational seareh report. .
Wiere?  Direcily to the Intermaticaal Rurzau of WIPQ, 34 chimin des Colomibeites
1211 Geneva M, Swilzerland, Facsimile Mo +31 22 740 14 35

For more delailed instructiony, s2c the notes on Lhe decompanying sheet

2 D The applicant 15 bereby natificd that no nterational search report will be esteblished and that the dectaciion under
Article 17{2)(a) to that effeci and the written ppuion of the nlerational Searching Authority are wansmitted herewith,

3 D With regard to the protese agoinst payment of {an] additiona] fee(s) under Rule 40.2, (he applicans is nelified tha

D the protest iogelher with the decision dievenn hes been Tansmitted to the intemational Bureaw together with the
applicant’s request (o forward the texis of both the prolest and the decision tereon (0 the designated Offices,

D no decision has been made yeb on the protest: the applicant will be notified s soon as a decision is made.

4. Reminders
Shorlly aficr the expirstion of 18 mopnths from the priosity date, e imernationdl applicatwan will be published by lhe
Internationsd Bursan. Ff the epplicant wishes 1o avoid or posipene publicaficn, u notice of withdrawa? of the intemnatinnal
application, or af the priority clzim, must reach the Intematianal Bareau as provided in Rojes 904651 and 90543, respectively,
tefore the completion of the tachnical preparativns for imeruational publication.
The applicent mpy submil cormménts on an informal basiy on (ke wrillen opinion of the laiemational Searching Authority to the
Intormational Burean, The Intermalional Dureau will send a copy of such comments © ) designated OFices unkess an
wiemnatignal preliminary cxamination repor hus been of is w be established, Taese comments woukd atse be mede available to
the pubhit bul tiot befpre the expiration of 30 months from the pricrity date.
Within 19 monihs from (e priority dae, but only in respect of some designated Offices, o demand {or intermational preliminary
examination must be filed if'the applicant wishes to postpone the entry inw the national phase vkl 30 months from the priority
date (in some OFfices even {aler); oterwise, the applicant must, within 20 months from the pnarity date, pecfoom the preseeibed
acts for eniry into the national phase belfore those desiguated Offices.
In respecl of other desipnated Offices, the time limit of 3¢ months (or later) will apply cven if no demand is filed within 19
mon s
See the Annex wy Farm PCTABA0L and, For deiails about the applicable ame timis, Office by Offce, sex the PCT Applicant's
Garrde, Volume kL, National Chapters and the WIFD Internet site.

Authanzed orficer:

Telephone Mo,  S71-272-9774

tvame and mailing address of the [SA/US

Mail Slop PCT. Al ISANSS
Comimizsionar for Palents.
P.C. Bex 1450, Alsxanddia, Virginia 22313- 1458

Facsimile Mo, 571-272-3201

Form PCT/ISA/220 (January 2004)

(See rates on decompahyving sheet}
JUL 10 008
C- feeslys .\.QEJ

S gl oy MG-IP Law, PLILC
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FATENT COOPERATION TREATY

Fram the INTERNATIONAL SEARCHTNG AUTHORITY

To: MATTHEW T. SHANLEY PCT
McGrath Gaissler Q1ds & Richardson, PLLC
PO Box 1364
Fairax, Virginia 22082 NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(#CT Rule 44,1}

(gt 09 JuL 2008

Apphzant s or agent's file rererenca
FOR FLRTHER ACTION  Set paragraphs 1 and 4 below

3003%105pwo
International applicatron No. International filing date
PCT/US2007/021GT3 | (aymantis i) 01 Cotober 2007

|

ARPLRER 0y GWITZ, Ahmnon D,

L, The applicant is hereby notiffed that the istemational scarch repor and the written opiaior of the Imemaiional Searching
Authinrity have been estabiished and are ransmitled berewath.
Filing of amendments and statement vnder Avdele 191
The applicant 15 entitled, if he 50 wishes, 10 amend the claims af the mlemstional applicauon (sec Rule 46):
When? “The lime limit For filing such amendments is nonnally two months from the date of transmunal of the
mternptional search report
Where? Directly to ihe Imemational Bureay of WIPD, 34 chemin des Colombelies
1211 Geneva 20, Swizetlangd, Facsumile No.o +41 22 740 14 35
For snore dewiled instractions, see the notes on the accompanying sheel

2 Ij The applicant 15 hereby notified that no intemationai scarch report witl be established and Uiat the declaration wnder
Article 172} ta thal effect and tie written apinion of the [nternationsl Searchang Aulhurity are transmitted herewith

3. D With regard 1o the protust aganst payment of {an) additional fee{s) under Rule 40 2, thz applicant is notified thai,

D the prolest together with the decision thereon bas been transmingd 1o the [nfernational Buresw wgether wath the
applicant’s request tu fofvad the texts o Fhoth the proiest and the decision themeon 1o the desiganied Oftices.

D no devigion bas been made yet on the prolest, the appheant wili be aotificd as snan as a decision is made

4 Reminders
Shortly wRer the expiraton of 18 munths (rom the pricaly daig, the intermanonal application will be published by ibe
Internationad Burcau. 1f the apphcant wishes to gvoid of postpons publicetion, 2 notice of withdrawal of the inlemationak
applicaticn, or of the prioney ciaim, must reach the Intcmational Burean as provided in Rules $06:s. 1 and 906153, respectively,
before the complelion of tie lechnical preparabons for nternational publication.
The applicant miay submit wammenls on an wnizrmal kasis on the wrinen opinion of the Tnwemational Searching Authority to the
International Hwreau  The International Bureau will send a copy of such comwments to all designaied Officss onless an
iertational preliminary examination report has been or 510 be established, These commenis wounld alse be made avadable lo
the public bur oy before the expiranon of 30 months [rom the prionty daie.
Willin 19 months from the prioriy data, but ety in respect of some designated Oflices, » Jamand for intemutional prehiminary
cxaniniwe must be filed 17 the applicant wishes to postpane the entry into 1he national phase uatil 3 months Fom the prioniy
date {in spme OfTices even [ater), otherwise, the applicant must, within 20 moenrths fam e prioniy date, perform the presenbed
acts for eniry mta the natiotal phiase before those desiprated OfTices.
In respect of other designated Offices, the tme fumit of 38 months (or later) wiil apply even T no demand is fied wathin 1%
monihs,
Ses the Annex to Form PCT/B/301 and, fur detadls sbout the applicable hme limils, Ollice by Ofice, see the PCT Applicant's
Guicde, Volwme 1, National Cirapters and the WIPO Intemne! site,

Name and mntling address of the 15AIS Authorized o/Ticer

Mall Slop PCT, Al 15A/US
Commessioner fur Palents
PO Bax 14850, Alesandrla, Vignia 223131450

Facsimile Mo 571-273-3204 Telephone Mo, 571-272-71774
Furm PCTASAZI0 (January 2004) {See noing on aecampanying sheei)

Blaina R. Copenheaver
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INTERNATIONAL SEARCH REPORT

Inemnatinnal apphication Mo,
PCT/US2007/021IM3

Al CLASSIFICATION OF SUBJECT MATTER
IPG(B) - ABIF 2/44 {2008.04)
USPGC - 623117.11

Aecording 1o Julernaticnat Patent Classification (IPC) or to both pational classification and IPC

B FIELDS SEARCHED

Mroumum ds iR scarched {classifi
IPC{8) - AGTF 2044 (20G8.04)
USPC-17.H1

n syswem followed by classificabion symbols)

Ducumentation sealchied other Uwn minimum documenlation to the extent that such dacuments are includad in the bields searched

Elertope daw base consuited duning tie intemationy! search (rame of datn buse and, where practicable, szarch iems wel}
UsPTO EAST Systern (US, USPG-PURA, EPO, DERWENT), FatBase

. DOCUMENTS CONSIDERED TO BE RELEVANT

Catezory? Citation of document, with indicabon, where approprate, of the relevant passages Relevant 1o claim M.
x 15 5,280,312 A {KOJIMOTO et al) 0 March 18984 (31.03. 1984} enlirg document 12

Y 315, 24

Y U3 2065/0177235 A1 {BAYNHAM at al) 11 Augus: 2005 (11 NG 2005) enllre documant 8.9

Y ts 2002/0068377 Al [JACKSON) DE Juns 2002 {06.06.2002} enbre dogument 015, 24

D Further documenis are Jisted m the continiaon of Box C.

L]

¥ Epecisl calegones f cited dot

“A"  document d=[ining the generz| state of the anl whick is not consdeced
1wt be af parficuiar relevance

“E' earlier apphication o1 patn but published op ar wfer the inemottonal
filing daie

‘£ document which muy throw doubts on triotity clsungs) or which is

cited v mabtish the peblicaten date of another crahion or alhes

speeeial reasan (os speified)

decument referrmg t6 an ol disclosure, use, exhibilion or other

2 L)

"™ docoarent pubhistied prios i the mrernationald filing dole but later than
the prietty dete clpmed

“T later docwment published after the imiemaiional Hiling daiz or priority
date and no in condlict wilk the applicauion bul ciled to undzrstzad
the pancipie of 1theary underlying the nvenlion

X" decament of perticular relevance, thie clmmed invention connat be

considered novel or cunpot be considered to mvalve an inventive

step when the document 15 1aken alane

=

* doecument of partieuler rclevance; the clamed anvennon cannot be
considered o anvolve an invenive step when the document 5
cambined wilh oee or mare alber such dacusienls, such combinabon
Eeing abvious o a persnn skilled in the ant

“&" dovument membes of e same patent fam:ly

Date of the seial completion of (e international search

25 June 2008

Date of miling nf the internationg! search repon

09 JuL 2008

Naroe and mailing address of the ISAAS

Mai Stnp POT, Atn. 18A/US, Commissoner for Patents
P O Box 1450, Alexandria, Viginls 22313-1450

Facsraile No  571.273.3201

Authorized officer
Biaire H. Copenheaver

PCT Hulpdasic 57107 F 430
POT OBF 571.272.7714

Form PCTASA2 10 {szcond sheek) (April 2005)
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From the

PATENT COOPERATION TREATY

INTERNATIONAL SEARCHING AUTHORITY

FO Box 1364

To: MATTHEW T, SHANLEY
McGrath Geissler Olds & Richardson, PLLC

Fairfax, Virginia 22082

PCT

WRITTEN QPINION OF THE
INTERNATIONAL SEARCHING AUTLHORITY

(PCT Rulz 434is.1)

dmomiess 09 JUL 2008

Applicant’s or sgent’s file refercnce

FOR FURTHER ACTION

3003010Spwo1 Sec parngraph 2 below
Inlernaticnal application Mo international filing date (daymiontly year} | Priorty date {duy sionth yoar)
PCTAUS2007/D21013 01 Ocicber 2007 I 28 Ssplember 2006

USPC - 1711
Applicant

|Imemnatcnal Patem Classification {(IPC) or both national ¢lassificalion and LIC
IPC(B) - AG1F2/44 (2008.01)

MOSKOWITZ, Anrnmon D,

Box Me
Ao No, LI
Box Ko, 11
Box Mo IV

Box Mo, ¥

Box o VI

DBox No. Vil

000 KMXKOOX

| This epinion conlaiis indications relaling w the following items:

Basty of the opinion

Prianly

Nor-gstablishment of opinion with reeard to novelry, inventive slep and industrie! applhicoblicy
Lack of uniny of invenriua

Reasoned statement under Rule 4345 14a)0) with rogard te novedly, inventive step of industnial appicability;
ilations and explanations supportng such sistement

Certain documents cucd
Certain defeds o Uie micrnatienal application

Box Mo VIT! Cerain observations on e inlernational spplicaion

2. FURTHERACTION

1l & demand for inlcemational preiiminary esamunalion is made, this apmien will be considered o be a wrillen opimion of the
Internayonal Prelipinary Examining Authonty ("[PEA ") except that this does not apply where the gpplicam chooses nn Authority
arher Uian this one g be the IPEA snd the chosen [PEA has notified Gie Intermational Bureaw upder Rule 661 bis(b) that wriltan
opinions of this Enlemational Searching Authority will net be so considered.

I LS ppimen is. 05 provided above, considered to be a whities apmeon of the IPEA, the applicanl 18 inviled (0 submil w the fPEA
s wrillen reply topether. where approprate, wilth anendments, be fore the expiuration of 3 inenths from the date of marhag of Farm
PCTNSAI220 or before the expiraiivn of 22 moniis [om ihe prionty due, whichever expires laer

For turther nptions, see Form PCTASA/220

3 For funher detaily, see netes 1o Form PCTVISA2240,

Mai Slop FCT, At 1SANIS
Commissionsr lor Palenis

Mame and mailing address ol the 1341418

P.O Box 1450, Atrendria, Virginia 27312-1480 -
Facsimile No  571-273-3201

| I

Nate of campletion of ths opimon Authonzed officer.

Blaine Copenheaver
25/lunef2008
BOT Hotp ek 5712034300
PCT OSP, 571272 7774

Form PCT/SA23T {cover sheet) (April 2007)
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WRITTEN OPINION OF THE International application No
INTERNATIONAL SEARCHING AUTHORITY

PCT/US2007/021013
Box No, | Basis of this opinion
{. With regard 1o the language, this opinion has been established on the basjs of:
the intemational application in the language in which il was filed.
D a vanslation of the international application into ____ which is the languape of a

transiation furnished for the purposes of international search (Rules 12.3(a) and 23 1{h)).

Z D This epinion has been established taking into account the rectification of an obvious mistake authorized by or notified
1o this Authonity under Rule 91 (Rule 438s.1(2))

W

With regard to any oucleotide and/or aminn acid sequence disclosed in the intermational apphicatinn, this opinion has been
established on the basis of:

a  typc ofmatenal
D a sequence listing
D table(s}) related Lo the sequence listing

b. format of materiat

D on pager

D in electronic form

¢ time ol filing/furmshing
D contained in the international application as Gied
D filed together with the tnternational application in electronic form
D furnished subsequently to this Authority for the purposes of search

4. D In addition, in the case that more than nne version ar copy of a sequence listing and/or table(s) relating thereto has been
filed of furnished, the required statements that the information in the subsequent or additional capies i3 identieal 1o that
in the application as filed or does nol go beyond the application as filed, as appropriute, were furnished,

Additional comments;

w

Form PCT/ISA/237 (Box No. I} (Apsil 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2007/021013

Box No. IV Lack of unity ol invention

B g In response to the invitation (Form PCT/ISA/200) to pay additionul fees the applicant has, withiu the appicable time limit:
D paid additiona] fees
D paid additional fees under protest and, where applicable, the protest fee
D paid additicnal fes under protest but the applicable protest tee was not paid
IE not paid additional fees

2 |:| This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant o
pay additional fecs.

3. This Authority considers that the requirement of snity of invention in accordance sith Rule 13.1. 132 and 133 is
D complied with

‘Z] not complied with for the following reasons:

This appiication contains the following inventions or groups of inventions which are not so linked as to form a singte general inventive
concept under PCT Rute 13,1, In order for all inventions to be examined, the appropriate additional examination lees must be paid.

Group ), claims 1-15 and 24, drawn lo a sell drilling bone fuslon screw apparatus comprising a first box and first and second screw
mempzers.

Graup |, claims 16-17 and 25, drawn to a ool assembly comprising a gnpper and screw guide held in place by the plurality of prongs.
Group 1, claims 1822, drawn to a cervical facet staple and Impaction tool comprising an insartion mamber disposed on the top surface
of the curved staple base

Group 1V, tlalm 23, drawn to a lumbar [acet staple comprising a pair of rolating arms and 2 ratchet altached fo one of tha ratating amms.

Tha Inventions ltsted as Groups I-1lf do not relate to a single general inventive concept undar PCT Rule 13.1 because, undar PCT Ruie
13.2, they lack the same or corresponding special tachnlcal festures for the foliowing reasons: the special technical faature of Group !, &
self driling bone fusion screw apparalus comprising a first box and first and second screw members, is not present in Graups 11, I andior
IV the special technical feature of Group Y, 2 \nol assembly comprising a gripper and screw guide held In place by the plurafity of
prongs, Is not prasent in Groups |, i andfor IV;  the special technical feature of Group I, a cervical facel staple and Impaction (col
comprising an insertion member disposad on the top suriace of the curvad staple base, is not present in Groups 4, 8 andlor 1V, the
spedial technical feature of Group |V, a lumbar facel staple comprising a pair of ratating arms and a ratchet attached {o one of the rotating
arms, is not presant in Groups |, 1 andfar i,

Since none of the special technical fealures of the Group 1, Group il, Group 11l or Graup IV invantions is found in more than one of the
inventions, unity of inventlon Is lacking.

4. Conscguently, this opinion bas been established in respect of the following pasts of the inlemational applicanion.

D ail pans

the parts relating to claims Nos. 1-13,24

Form PCT/ISAS237 (Box No. 1V) (April 2007)
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Box No, V Reasoned statement under Ruje 434i5.1(4)(i) with regard to novelty, inventive step or industrial applicability;
citations snd explanations saupporting such statement

1 Statemnant
Novelty (N) Clpims 3-15, 24 YES
Claims 1.2 NO
Inventive step (1S) Clmms None. YES
Clarms 1-15. 24 NO
Industrial applicability (1A) Claims 1-15,24 YES
Claims None NO

2. Citations and explanations:

Ciaims 1 and 2 lack novelty uader PCT Article 33(2) as being anlicipated by Kojimota at al.

Regarding clalm 1, Kojimoto &t ai. discloses a self-drilling bone fusion screw apparalus, which comprises: a iirst sliding box (fig. 2, 18); a
second sliding box {iig. 2, 20}, positioned relative 1 the first sliding box; a first screw member having a taperad end and a threaded body
disposed within the first sliding box (fig. 2, 70); a second scraw member having a tapered end ond a threaded body disposed within the
second sliding box (fig. 2, 78); and an adjuster tor adjusting tha height af the sliing boxes (fig. 2, 88; col. B, lines B0-66 wherein screw 88
engages both the first and second sliding boxes to fix movement of the second box axially within the first box when screwed in).

Regarding claim 2, Kojimato et al. disclosas ths salf-dnlling bone fusion scraw apparatus according io claim 1 wherein the first and
second screw members are medially aligned (fig. 2, 70 and 78).

Claims 3-5 lack an inventive step undar PCT Article 33(3) as being obvious over Kojimoto et al.

Regarding claims 3-5, Kojimoty et a1. discloses the sel-drilling hone fusion screw apparalus according la claim 1. Kojimoto et al. does
nat disclose [claim 3] wherein at least ane of the first and second screw members is laterally aligned; [olaim 4] the self-driliing bona fusion
screw apparalus according to clalm 3 whereln both the first and sacond screw members are laterally allgned; and [claim 5] whersein ona of
the first and second screw members is laterally aligned and the olher screw mamber is iaterally alignad. Howsver, t would have baan
obvious ta one of orginary skil in the ar at the lime the invention was made o change ar allow differantiation in the orientation of the
screw members in order to give the fusion cags addad slability, since the provision of adjustabllity, where needed, involves only rouline
skili in the anl.

Claims 6-9 lack an inventive step under PCT Articie 33(3) as baing ahvious over Kojimoto et af In view ol Baynham ef al.

Ragarding claims 8-3, Kojimata et al. disclosas the seif-drilllng bone fusion screw apparatus according f clalm 1. Kgjimoto et al. does
not disclose [claim 6] wherein the first and second sliding boxes are substantially iangulerly shaped; (claim 7) whecein the trianguiarly
shapagd firsl and second sliding boxes include a siiding rail and ridged surfaces; [ciaim 8] wherein the triangularly shaped first and second
sliding boxes Include holas for bane grafis and jclaim 9] wherein the adjuster Includes a screw. However, Baynham et a!, disdloses a
spinat fusion device which consists of two substantially trianguiar seclions which are adjustable (fig. 1, 12 and 14) using a scraw (fig. 1,
40). Baynham et al. additionally discloses a hole In (he devica for promating bone ingrowth (paragraph 0021) and whereln the trigngularly
shaped first and second sliding boxas include a sliding rail (formad by walls 35 and 36 about which flange 26 siides in and enages
{paragraph 0021} and ridged surface (fidges 15-18; see figs. T and 3). it wouid have bean ohvicus to one skillad in the art at the tire of
the invention to incorporale the tnangular shaped «evics further including an adjusting screw, shiding rail, ridged surfaces and holes for
bone grafts taught by Baynham et al. inte the spinal prosthetic disclosed by Kojimoto et al. In order o provide an adjusiable height fusion
cage that remains secure in the inlervertebral space and alsc promotes bone growth.

Claims 10-12 lack an inventive step undar PCT Arlicle 33{3} as being obvious over Kgjimoto et &l in view of Jacksor.

Regarding claim 10, Kojimotw et al. discloses a self-drilling bane fusion screw apparatus, which comprizes. & box (fig. 2, 1B); a first
scrave member and a second member having a tapered end and a threaded body disposed at least partially within the box (fg. 2, 68 and
70). Kojimota et al. does not discinse where the {irst and second screw mambers are laterally aligned; bowever § would have been
obvious 10 ane of ordinary skill in the an at the time the invention was made o change or alinw differentiation in the orientation of the
scraw members in omer to give the fuslon cage added slability, since the provision of adjustability, where needed, invalves only routine
skill in the art. Kojimota et al. kurthar does not disclose a plurality of ridges disposed on atong side of the box. However, Jackson discloses
an anterior variable expandable fusion cage which includes ridges {fig. 1. 15). [t would hove been obviaus to one skilled in the art at the
time of the invention to Inciude ridges as taught by Jacksan to the devica discloser by Kojimolo et a). 1 arder o incraase the gripping
ability of ths devica to the adjacent bone.

Ragarding claims 11 and 12, Kojimoto et al. in view of Jacksan disclose the self-drlling bone fuslon screw apparatus according te claim
10. Kojimolo et al. does not disciese fctalm 11] whera the devica further includes bone graft holes or {clairn 12] which is attachabletu a
second self-driiling fusion screw apparatus via a plats. However, Jackson discloses skle windows (paragraph 0046} and a plale to add a
second screw deavice (paragraph 0050}t would have been obvious to one skilled in the ant at the lime of the invantion to incarparate
bone gralt holes and a connector plate as laught by Jackson to the fusion device disclosed by Kojimoto et al. in arder to promote bone
ingrowth as well as gllow the addilion of 3 second fusion device for added stability,

See Supplemental Beax.
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Supplemental Box

-

io case the space in any of the preceding boxes is not sofficient.
Conlouation uf:

Dox N W

Claims 13- 15 and 24 lack an invenfive step undar PCT Articie 333! as teing obvioirs ovar Jackson in view of Hojirnoho et bl,

Ragarding cleim 13, Jacksan discloses a bone fusion apparatus, which comprisas: a first box; a second box {fig. 10, 5); and an
attehment members for engaging tha first and secoad bexes Mg, 14, B). Jackson doss ol disclose & first sorew membar having a
tapered and and a threaded bhody disposed st least partiniy within tha first bax and tamerally algnad with tha first box. & Second Screw
membe: having a tapered end and a Ihrganed hady dsposed at least partiaBy wilthin tha sacend box and iaterally aigned with Ihe sgcond
bax. Howevar. Kajimolo et al. discloses an arithclal vartebrat body that includes firsi snd second screw members {fig. 2, 70 and 78), |t
would have beon epvicus o one sHilled in the art at the time of The invention to melude mulipie scraws as (aught by Kojimoto =i al. to the
fusion davices as disclossd by Jackson In order te further secure [he bomes inte tha Inlarverabral space

Reqarding clams 14, 15 and 24, Jucksan in view of Knjimoto ol 8! disciose the seil-drliing bone fusion scraw apparalus acoerding to
claim 13, fclaim 14)] furher including bane grait holes (paragraph 0046), [claim 5] wherein tha plats |s joined to the fiest snd second boxes
by a pluraiity of screws {paragraph 0050) and [ciaim 24] whareln the aitachmant member for engaging the first and second boxes
compnses & piate or a clicurnferential cage dafining atleast one recess, the first and 1he second hoxes being positioned within the recess
of lhe crarmierential cage {fig 13, B0 and fig. 18, 180}

Claim 1-15 and 24 me critarla set out in PCT Articte 33(4}), and thus have industnal applicatuity because the subjact matter claimed can be
mada or used In hdustry.

Form PCTASA/23T (Supplemental Uox) (Apnt 2007}
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NOTES TO FORM PCT/ISA/220

These Notes are titended to give the bastc instructions cancerming the filing of amendments under Arucle 19, The
MNotes are based on the requirements of the Patent Cooperation Treaty, the Reguiations and the A drmmstranve instcucoons
under that Treaty  in case of discrepancy berween these Notes and thase requirements, the iatter are appicable. For more

detailed information, see siso the PCT dpplicant’s Cuide, a publicauon of WIPQO
In these Notes, “Article,” “Rule” and “Section” refer to the provisrans of the PCT, the PCT Reguiations and the PCT
Admimstrative instructions, respectively,

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The apphcant has. afier having rcceived the imtemational search repert and the wnten opimon of the lniernatenal
Searching Authonty. anc opportumty tcamend the claims of thz imternabional application. |t should hawever be emphas)zed
that, since all pang of the internabonal appitcation {clarms, desenption and drawings) rmay be amended dunng the
intermytinnal preliminary examinaton procedure, there 18 usually no need to file amendments of the claims under Arucle 19
except where, 2 g the gpplicant wants the Jatter lo be published for the purposes of provisional pratection or has another
reason for amending the claims before intemational pubbication  Funhermore, i shauld be emphasized that provisional
pratectian s avaelable i some States only (see PCT Applicant i {Tuide, Valume VA, Annekes Bt and B2).

The aneption of the applicant is diswn 10 the fact that amendments ta the claims undes Articte 19 are noallowed where
the Intemational Searching Authonty has declared, under Avbcte |72}, thal no intermatianal search repan would be
established (see PCT dpplicant s Guide, Valume I A paragraph 296

W hal parts of the international application may be amended 7
Under Article 19, only the daims may be smended.
During the international phase, the claims may atso be amended (or further amended) under Arucie 34 before the
Internatiana) Predirinary Examining Authonty, The desenption and drawings may only be amended under
Article M before the Intermational Preliminary Examining Authority.
Upon entry inta the nationai phase, ail parts of the miernational applicatien may be amended under Article 28 ar,
where applicable, Article 41.

When ?  Within 2 months from the duie of ransmmattai of the interaational search report or |6 months from the pnonity date,
whichever ime limit exprres later. {t should be noted, hbowever, that the amendments will be considesed as having
been recesved en tirne if they are recsived by the Intematianal Bureaw after the expiratian of the applicable e
Iyert but before the complehon of the technatcal preparations for internatienal publicatinon (Rule 46.1).

Where not to file the amendments ?
The amendments may only be filed with the International Bureau and not with the receiving Office or (he

Intemaunional Searching Auhority (Rule 46.2).

Where a demand for intermstional preliminary exarmination has been/is filed, see hejow

Either by cancelhing one ormore entire clairns, by adding one or more new claims or by amending the text of une
ar more of the claims as fiked. )

A replacement sheet must be subnatied for cach sheet of the claims which, on account of an amendment or
amendments, differs from the sheet onginally filed.

All the clains appearing on a replacement sheet must be numbered i Arabic numerals. Where a claim 1s
cancelled, no renurmbering of the othzr claims 1s required. In all cases where clairns are renumbered, they must be

renumbered consecutively (Section 205(h)).

How ?

The amendments must be made in the language in which the internatienal application is to be published.

What documeats must/may aceompapy the amendments 7

Letier (Section 205(h)):
The amendments must he submutted with a letter.
The ietter will not be pubiished with the mtemational application and the amended claims. It should ot be
confused with the “Staternent under Article 19(1)” (see below, under “Statement under Article 19(1)").
The letter must be in English or Srench, at the choice of the applicant. However, if the language of the
international application is English, the Jetter must be in English; if the language of the international
application is French, the letter saust be in French.
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CHAPTER

9

Prosthetics and Biologics: The Wave of the Future

VINCLENT C. TRAYNELIS, M D

This review will address the next wave of technology as it pertains
to the treatment of spinal spondylosis. Spinal surgery curvently vmi-
sists of two basic treatment options: decompression and fusion. These
may be performed separately or in a combined fashion The coming
decade will witness the addition of a mnuber of prosthetic alterna-
tives, all of which are focused on the maintenance of motion and sta-
bility. Additionally, specific biologic factors will improve the success
of arthrodesis when that treatment is necessary. Genetic reseavch has
tremendous potential in teyms of prevention and treatment of degen-
erative spinal disorders; however, such therapies probably will not
veach the clinical arena for at least 10 years.

SPINAL PROSTHESES

Multiple factors must be addressed to praduce an effective prosthetic
disc. Maintenasnce of motion, normal alignment, and stability as well
ag preservation of intervertebral height and durahility constitute the
most basic requirements. Natural discs also act as shock absorbers,
which may be an important quality to incorporate into the design of
a prosthesis, partieniarly those devices being developed fur multilevel
lumbar reconstruction. Ease and safety of implantation, minimal im-
aging distortion, and revisability are also significant issues.

Currently, segmental spinal restoration can be divided into twa cat-
egories: nucleus replacement and total dise replacement. The addition
of these two classes of prosthetic devices will double our treatment op-
tions. In the future, simple disc herniations, particularly free frag-
ments, may be trealed solely with a decompression. A nuclens ve-
placement may be appropriate for a more marked disturbanece, such
as a recurrent disc herniation with a significaut component of axial
pain. Total joint avthraplasty has the capability of vestoring intevver-
tebral lieight and represents a potential nption for patients with dis-
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“tier for the thBMP-2 was a collagen spange. This study enrolled 279
patients, and mare than 90% compleled their 2-year follow-up. De-
mographically, the two groups weve similar. The operative time and
blood loss were significantly less in the investigational group (thBMP-
2). In the autogralt group, 32% of the patients bhad some degree of
donor site pain at 2 years following swrgery. The two groups did nol,
differ in terms of baek pain and Oswestry scores. The successful fu-
ston rates at 2 years were $4.5% and 88,7% for the rhBMP-2 and au-
tograft groups, respectively. The US, Food and Drug Administration
gravted permission for an additional arm to be added to the above
study in which rhBMP-2-filled eages were inserted laparvoscopically.
Although only 12-mo data are available from this study, the vesults
are encouraging. Currently, vhBMP-2 is approved for the pevtformance
ol lunibar fusions with the LT Cage.

Recombinunt human OP-1 (rhOP-1; Stryker Biotech, Hopkinton,
MA) has demonstrated efficacy in promoting spinal fusion in animal
wmodels, and human trials ave curvently ongoing (32), The early clini-
cal results show an improved outcome with the use of thOP-1, aithough
statistical significance has yet to be achieved. These trials huve not
demonstrated any adverse effects related ta the use of rhOP-1. Cur-
rently, a tetad is ongeing in which patients with lumbay spinal sieno-
si5 und degenerative spondylolisthesis are treated with decompression
lollowed by an uninstrumented posterolaterval fusion using either iliac
erest autogralt or vhOP-1 putty. The 8-mo vesults for 38 putients ave
notable for 4 32¢% higher elinical success rate in the vhOP-1 group.

While the recombinant forms of BMPs, yhBMP-2 and rhOP-1, are
single factors manufactured using cell culture techniques, bovine BMP
extract (bBMPx) is a highly purified protein extrect from bovine bone.
This extract contains BMP-2, BMP-3, BMP.4, BMP-6, BMP-7, TGFf,,
TGFga, TGFR,, fibrohlast growth factor 1, and other noncollagenous
proteins. The bBMPx product is composed of bAMPx and type T colla-
gen {Ne-Osteo; Sulzer Biologics, Austin, 1TX!{33). The bBMPx has been
demnnstrated to be safe and eflicacious in a rabbit pasterolateval trans-
verse process {usion model and was twice as successful as autograft
in producing arthvodesis in a primate study. At this time, a human
study of a posterolateral lumbar transverse process fusion is ongoing,
one side receives antograflt and the other BBMPx so that each patient
serves as his av her own control. The results have not heen {ormally
published.

A number of viral and nonviral techaigues are heing employed to
wransduee cells with a BMI gene so that signifteant guantities of BMP
will be praduced. Both direct and ex vivo BMP gene therapy have been
pffective in animal models. Aithough BMP genc therapy may possess

PROSTHETICS AND BIOLOGICS: TIHE WAVE OF THE FUTURE 207

advantages over direct BMP applicutions, this field is in ils intancy,
and no specific vector or treatment techunigque has been developed
enaugh to consider for evaluation in clinical tvials.

LIGAMENTOUS RESTORATION

Finally, at least two spinal implant systems are designed to restore
ligamentous function. Although these are distinetly different than disc
replacements, they have the saine goal: maintenance of motion. Disc
cell death has been shown to be a function of the magnitude and du-
ration of applied loads (34). This has led to the hypothesis that de-
generation of the posteriol supporting structures may predispose an
individual to accelerated disc degeneration (35).

The Dynesys device (Sulzer Ovthopedics, Ltd., Baar) 1s a dynamic
neutralization system that consists of polyester vords and modular
polycarbonate-urethane spacers attached to the lumbar spine witle
pedicle screws (36) The vigidity of the cord and spacer is comparable
to that of the posterior ligaments of the lumbar spine. The cord allows
for stabilization in flexion, while the spacer stabilizes extension mo-
tion. The cords and spacers arve attached tu the spine with pedicle
screws. Cadaveric studies have demonstrated that the Dynesys device
restores normal stiffness to the lumbar spine following destabilization.
Additionally, Dynesys neutralizes posterior nuclear and annular pres-
sure variations. The device does not appear to affect pressures in the
anterior portion of the disc/annulus complex. Dynesys has baen shown
to reverse Modic's end plate changes. The clinical results have been
good. The major problem with this technique appears to be related to
screw loosening. Clinical and radiographic findings consistent with
screw toosening have been reported in 9.6% of patients receiving Dy-
nesys; however, this has only been confivmed by resperation in 1.9%
of the implants placed,

The spinal degenerative process feads to an increase in the neutral
zane duving sagittal plane rotation. The Wallis System (Spine Next,
Bordeaux, France), designed by Prof. Senegas, eliminates not only this
increase but other spondylotic perturbalions in spinal mechanics (371.
The Wallis system consists of a plastic interspivous block and woven
polyethylene ligaments. The Wallis device unloads the adjacent disc
in both extension and flexion. Indeed, the interspincus portion of the
implant decreases dise loading by 80% in extension alone. A prospec-
tive study was performed using the first generation of the Wallis de-
vice from 1988 through 1993. Two groups of patients were studied:
those undergoing excision of a recurvent dise (group A) and those un-
dergeing recurrent disc excisinn and Wallis implantation (group B),

MOSKOWITZ-00002241

Moskowitz Exhibit 2026,

Medtronic v. Moskowitz IPR2026-00216 p. 346



218 CLINICAL NEURUSURLIERY

Perhaps the wost fuscinating aspect of the Wallis System has been 33
the observation thal not only do Modic's changes reverse after im b
plantation of the device but that some patients also develop MR 28
::mm:_n -documented rehydration of thetr discs.

.___:., is an mxn_n:ﬁ time to co involved in the Bm:um@::.i of %.

,._:i.« _:: tzon, and nfnmm _.<.= nol vnly improve vm:m:p outcomes _E-.
expand out knowledge of degenerative spundylosis,

REFERENCES

Lo Ban QB, Yuen HA. New technologies in s
A7 02451247, 20002 ;

2. Roy CD, Schaomayr B, Kavanagh SA| e al: Prosthelie dise nocleus implants. Eq,.
Newvroradiol 12soppl 11157-162, 1999,

3. Schonmayr R, Busch €, Lotz C, et m; Prosthetic disc nuclens implants: the Wies- ﬂ
buden feasibility study, 2 years follow-up oy ten patients. Riv Newroradiol 3 5,
1215uppl 11:163-170, 1499,

Nucleus teplucement. Spine

cleus on the mobility and dise height of Lhe L4-5 inrervertebral disc postno-

cleotumy. d Neurosury 95:208-214, 2001

5. Yuan H, et al.. Precliicad Safety of Aqueovlle Hydrogel Oise Nuclens, North \ds:‘.

Wan Spne Society, October 2000

& Link HID. LINK SB Chariid 111 intervertebral dynamic dise spacer. Rachis —wnﬁuﬂ

de Patholugie Vertebrale V1, 1894,

7. David TH. Lumbar dise prosthedis: @ slady of 85 patients reviewed aller n mink )
mumi follow-up period of five years. Rachis Revue de Pathologie Vertebrale 33

L4 5), 1999 o

8. Griftith U_: murr_nwn< AP, w::.:n; .-;:m _ﬁ F&SE:.. dJ-P, N«mnm_m S.m > muiticen-

hral prosthesis. i.m ihitia) _.w:..:_umv: ..,:_unlo:_..? Spine 19:1842- 1849, 1994, 3
9. Lemaire JP, Skaih W, Lavaste F, ct al.: Intervertebral dise prosthesis. Results wﬂ_u
prospects tor the year 2000. Clin Orthop 337:44-76, 1997,
10. Marnuy T. r:.::_{_..x_._a intervertébrale lombaive, 3&._ Orthap 27:4R-Hk, —omr
1t Marnay T. Prodise: 10 Years Expernonce. Montpelier, Fraoee: Sweiely for mv:ﬁ_
Arthruplasty, 2002,
12 Baba H, Furesiwa N, Imura 8, Kawahava N, Tsuchiya H, Tomita K. Late ra
ographic finlings alter anterior corvical Tusion Tor spondylotic :Er..aE.&n:Moe?,
thy. Spine 15:2167-2173, 1993
13. Cheruhino P, Benavzo F, Borromeo U, Perle 8 Degenevative arthritis of the adj
cent spinal joints following unterior cervical spinal fusion: climearadiologic Elw.
statistical corvelations, Teal J Ovthop Traumatol 16:539-543, 1990,
14. Clemenis DH, OLeary PF Anterior cervicul discectomy and  fusiou. mvmsn ﬂ
15:1024-1026, 1990, It
1 Dohier IR, Kabn Mi¢, Hughes S Lastabibily of the cervieal sping olter anterior in-

Arch Orthop Travemn Surg Hid 247-250, 198RS

22. Robertson J, Porchet ¥, Brotchi

3L MeKuy B, Sundhu HS. Use of recomlanant human bone morphogenetic prat

33, Damien CJ, Grob D, Baden &, Benedict 31 P

CROSTHETICS AND BIOLOGICS: VHE WAVE OF THIE CUTURE 219

16. Gollin J, van Leon J, Van Calenbergh T, Plets C Lovg-term vesults alter anternn

cervical fusion and ostevsynthetic stabilization for fractures and/or dishecilions ol
the cervical xpne. J Spinal Diserd 8:500-508, 1993,

17. Hilibesnd A8, Carlson GD, Palumbe MA, Jones 7K, Bobdman M. Radicuwlopathy

and myctopathy al segmients adjacent ta the site of o previous anterion cervival
arthrudesis. J Bone Joint Suey Am 81:519-528, 19499

18. Puspiech J, Stolke T, Wilke HJ, Claus LE. Intradisen) pressare recordings i e

cevvical spine, Neurosurgery 44°379-385, 1999,

19. Commins BH, Roberwson JT, Gill SG. Surgical experience with an boplaniern arti-

ficial cervieal joint. J Newrosurg 88:9.13-048, 1008

20. Wighield C, Gill S, Nelson R, Langdon I, Metewdl N, Robertson J. Influence of i -

Lificial cervical juint compared with fusion on adjacant-level motion in the
ment of degenerative cervical dise disease. J Neurvoesurg 96:17-21, 2002

8

21 Wigfield CC, Robertson J, Metealf N, Langdon [ The influsnce of an artificia) cer-

vieal joint versus fusion on adjacent leve! motion in the treatment of cervical dise
discase. Nenrosurgery 47:516, 2000,

et sl A Multwenter Triad of an Artificial Cervr-
cal doint for Primary Dise Surgery Montreaux, Swilzerland: Soticty - Spinad
Arthyoplasty, 2002,

23. Goflin J, Casey A, Kehr P, et ad: Peeliminary chinieal wkperivnce with the Beyan

Cervieal Dise Prusthesis. Neurosurgery 51:840-847, 2002

24. Urist MR. Bone: formation by autsinduction. Seience 160:893-890, 1965
25. Urist MR, Twata H, Ceccotti PL, et al.. Bone nwrphagenesis iv implants of insolu-

ble hone gelatin. Proc Nutl Acad Sci U 8 A 7T0:3511-3515, 1974,

26. Urist MR, Mikulski A, Lietze A, Solubilized and insulubilized bone morphogenetic

protein. Proc Natl Acad Sci U § A 76 1528-1832, 1979,

27. Wozney JM. Overview of bone morphogenetic protens. Spine 27-32-586, 2002,
28. Ebnvn 8, Nakayamn 1. Mechaniss for the action of bBane morphogenetic proteins

and regulation of their setivnibies Spine 27:510-514, 2002

29. Martin GdJ Jr, Boden 3D, Macone MA, Moshovitz PA. Posteraladeral intertransverse

process spinal arthradesis with thBMP-2 0 n nenhuman primate, Twpotant les-
sons learned regarding dose, carvier, and safety. d Spinal Disoed 121791806, 1999,

30. Seeherman H, Wozney J, Li R Bone marphogenetic delivery systems. Spine

27:516-523, 2002,

spinal fusion applications. Spine 27:566-8SR5, 2002,

32. Vaccwro AR, Anderson G, Toth CA. Recombinunt homuon usteogeaic peatein- 1 duie

morphogenetic protein-7) ayg an osteoinductive wgent in spinal fusion. Spine
27:359-S65, 2002

ted bovioe A extract anid colie
gen for spine arthrodesis. Spine 27:550-S58, 2002

3. Lotz JC, Chin JR. Urban JP. Intecveriebral dise cell death s dupendeny aiv the may

nitude of duration uf spiual loading. Spine 25. 14771483, 2000

35. Senegos J, Ewchevers JP, Vital JM, Baulny D, Greer F. Le vecalibrage du canal

Iambaive, alternative 3 le laminectomic dans le teaitemient des sténg
lainbaive. Revue de Chivurgie hthapédique 74:15-22, 1988,

¢s i canal

36. Dubois G, DaGermny B, Schwarzenhach O, et al, The Differcut Stagea of Dystabil-

ity of the Lumbar Colunmn and Their Trealiments. Svcond Glohul Symposivm on
Intecvertebrsl Dise Replacement and Monfusion, ManLpeher, France, hlay 2002,

7. Senegay J. Mechanival Supplementation by Non-Rigicdd Fixation (MSNI in Degener-

alive botervertcheal Lisnber Segnents, Seeand Globad Symposiom on Intervert-
bral Dise Replacement ond Nonfusion. Moentpellier, France, May 2002,

MOSKOWITZ-00002242

Moskowitz Exhibit 2026,

Medtronic v. Moskowitz IPR2026-00216 p. 347



Disk Replacement Arthroplasties; Can The
Success of Hip and Knee Replacements be

Repeated in the Spine?

E.K. Wai, G.P.K. Selmon, and R.D. Fraser

C{R evolutionary artificial disc for the spine ...
is set to curc disabling pain around the
world,” and other similar statements have be-
come common place in newspaper articles, over
the Internel, and even peer-reviewed journals.
Withaut doubt, degeneration of the lumbar inter-
vertebral disk is one of the most common forms
of spinal pathology encountered. Tt results in a
cascade of events that is claimed to lead to seg-
mental instability with associated back pain and
sciatica.? Traditional surgical treatments of these
conditions address only the specific pathology at
the expense of the functional aspects of 1he disk.
Although artificial disk replacement has the po-
tential to overcome this, its usc remains in an
infancy perind. This article will discuss issucs
related to this.

Disk as a Pain Generator

Although the tumbar intervertebral disk has been
the traditional focus of study as the site for ini-
tiation of the degenerative process, it shares an
intimate relationship with the {acet joints? As
such, the concept of the functional spinal unit has
been promoted.” This consists of the disk and its
2 associated facet joints that represent the small-
est segment for biomechanical study of spinal
characteristics. Regardless, the disk is a critical
component of the luhctional spinal unit. It con-
sists of a tough annulus Rbrosus, which contrib-
utes significantlyv to the torsional and tensile sta-
bility of the spine.2*¢ The annulus is maintained
under tension by the viscoelastic nucleus pulpo-
sus. The disk is responsible for at least haif of 1the
axial compressive load transmitted through the
functional spinal unit. In a2 healthy spine, the 3
lumbar functional spinal units are arranged in a
balanced mobile lordosis, which scrves 10 buller
and decrease the appareat applied load transmit-
ted to the individual components.

The dcgeneration of the disk is considered a
natural process of aging. The classical works of
Kirkaidy-Willis,” Yong-Hing and Kirkaidy-Wil-

lis,® and Farfan and coworkers? have formed the
basis for the understanding of this process. Based
on detailed anatomic and pathologic studics, 3
sequential phases have been identified. The dys-
functional phase includes annular tears and nu-
clear degeneration. A second phase of instability
is characterized by gross morphologic changes to
the disk and reduction of disk height. The final
stage involves restabilization with osteophytes
and the complete loss of-disk height, resulting in
increased spinal stiffness.

Numerous studies have shown that pathologic
changes scen in the disk may not necessarily
equate with clinical findings.'"™"? Acknowledging
that there is significant overlap with natural age
related thanges, pathologic degeneration of the
disk may resuit in symptoms. These have been
loosely divided into pain associated with (1) her-
niation, (2) spinal stenosis, or (3} originating
from within the disk itsell." Herniation of the
disk’s nucleus material initiates various media-
tors that may result in irritation of the adjacent
nerve root and radiculopathy. The loss of spinal
canal dimensions from an interaction among the
degeneration of the disk, facet joints, and liga-
ments may lead to symploms of spinal stenosis,
including neurogenic claudication. Discogenic
pain, the least well undersiood, is cx}:laincd by
various pathomechanical theories, including pe-
ripheral annular tear, focal degeneration result-
ing in production of local painful inflammatory
mediators, and segmental instabilicy, 2
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Current Surgical Treacment

Partial discectomy is considered the standard
surgical treatment of radicular pain associated
with a disk herniation.'s!? However, the discec-
tomy procedure itsell may accelerate degenera-
tion of the functional spinal unit. Mixter and
Barr first described the destabilizing effect af the
surgical remaval of disk material." Various stud-
ies following discectomy have documented a sig-
nificant number of patients reporting back
pain.'*¥ Population based studies have shown an
cxcessive rate of reoperations.? ™ Although it is
apparent that standard procedures lor 1emoval of
disk malerial damages supporting structural
elements in the spine, it is unclear whether min-
imally invasive 1echniques, with higher preserva-
tion of supporting structures, reduce the inci-
dence of back pain and repeat surgery.

The initial treatment of back dominani pain
associated with degeneration of the lumbar spine
is nonoperative, and consists of various forms of
treatiments, including physical therapy, medica-
tion, manipulation, injections, wawchful waiting,
and other modalities. The vast majerity of pa-
tients find relief with a nonoperative approach.
However, for those patients with continued dis-
abling symptoms, surgical interveation may be
required. Lumnbar fusion, considered the stan-
dard surgical approach, addresses the problem by
either removing the pain source or preventing
motion ol painful joints. However, the use of
fusion for treayment of degenerative back pain
remains controversial. Although a recent, multi-
center, randomized controlled trial has shown
the cfficacy of fusion.? it is generally accepted
that the outcomes are not assuccessful as total
hip and knee arthroplasty, Specific disadvantages
of spinal lusion for the treatment of discogenic
back pain include denor site morbidity, high rates
of pseudarthrosis, and the potential for the accel-
evation of adjacent level degeneration.

Numerous bivmechanical studies have shown
increased stress transferred 1o levels adjacent to
fusion.®% A number of case series have shown
significant rates of reduced disk height, osieo-
phytes, increased segmental mobility, and spifal
stenosis in the adjacent levels. 253 Additionally,
cohort series comparing groups of patients wish
fusion with those withaut Tusions have shown
increased rates of adjacent level degenera-
tion 3 However, it is questionable whether the

choice of control groups in these studies repre-
sents a valid comparison. Furthermare, 2 receny
studies, both with more than 10 years of follow-
up, have questioned the relationship beiween ad-
jacent level degeneration and fusion. Pema and
coworkers used rnagnetic resonance imaging
{MRI) findings at a minimum of” 10 years follow-
ing anterior lumbar interbody fusion, and showed
a similar prevalence of degencraiive changes be-
wween adjacent and nonadjacent levels.' With an
average of 22 years of follow-up, Hambly 20d
calleagues shuwed similar rates of degeneration
between fused and nonoperated cases These
investigators have concluded that the increased
degencration changes seen may be more likely
reiated to constitutional faciors inherent within
the individual as opposed to the increased biorme-
chanical stresses at the adjacent levels.

Rationale for Total Disk Arthroplasty

New teehnology should only be introduced and
used if it overcomes shortcomings of previous
procedures. Although controversial, as discussed
in the previous section, the shortcomings of the
current standard surgical procedures are summa-
rized as follows. Although disceciomy is consid-
ered a highly successful procedure for the 1reat-
ment of sciatica caused by lumbay disk prolapse,
its use is associated with high raies of recurrence
and postoperative back pain. Nucleus replace-
ment devices, which have been developed with

“the poteatial to overcome this problem, will be

discussed later,

Total disk arthroplasty has been promoicd for
the treatment of back pain associated with spinal
degeneration that previously was treated by spi-
nal lusion. Fusion procedures are limited by (1)
relatively poorer functional outcomes, especially
when compared with other orthopedic proce-
dures; (2) donor site morbidity; (3) high rates of
pseudarthrosis; (4) increased camplications asso-
ciated with instrumentation; and (5) potentially
accelecated degeneration of the adjacent level, In
theory, total disk arthroplasty is able to vestore
the range of motion 1o the functional spinal unit,
hence, maintaining a flexible lordosis, with the
potential 1o overcome the shoricomings of fusion.

Principles of Total Disk Arthroplasty

In the 1960s, Charnley introduced low-Iriction to-
tai hip arthroplasty and revolotionized the wreat-
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ment of hip arthritis.® Since then, total joint
arthiroplasty has become the standard surgical
treatment of vacious peripheral arthropathies,
and, more recently, the concept of arthroplasty
has been apptied in the treatment of the degen-
eralive spine, For a number of reasons, the focus
of efforts in spinal arthroplasty has been the disk.
I is the fargest structure in the 3 joint funcuional
spinal unit and carries the majority of the load.>3
Also, many theories attribute iniliation of spinal
degeneration and pain generation 1o the disk.'*
However, the disk is not a synovial joint, and
many principles of peripheral joint arthroplasty
may not readily apply,

First, it can be argued that the primary reason
to restore the range of mation in peripheral joing
arthroplasty is to improve function, while in the
spine, it is to minimize the transler ol stress to
adjacent levels. As such, not only is range of
mation important, but so is the viscoelastic shock
absorbing capacity of the disk replacement. Sec-
ond, the functional spinal unit is a 3-joint com-
plex, and disk arthroplasties will not directly ad-
dress any pathology associated with the facets
Jjoints. Moreover, unless kinematics of the disk
are completely restored, increascd stress may be
placed o the facet joints. Along similar lines, the
stability of a peripheral joint arthroplasty relies
on restoration of joint geometry, supph:m‘cnwd
by external ligaments that are often prescrved.
in contrast, the shape of the disk provides ao
inhereat geometric stability, However, the annu-
lus provides significant sofi-tissue siwabilization
that is tost through its resection, and this results
in increased shear and torsional loads on the
prosthesis. -

Finally, load bearing and wear issues difTer
between peripheral joints compared with the
lumbar disk. The factors that determine wear are
(1} the applied load, {2} the number of cycles, (3)
the stiffness of materials, (4) the coefficient of
frictivn, and (5) the shiding distance.®® Significant
loads, approximately 2 to 5 times body weight,
pass through the lumbar disk and the hip3>%
The differences between these 2 joints exist in
the range of motion, the direction of {orces, and
the viscoclastic properties. Although abrasive
polyethylene wear is 2 major concern in total hip
and knee arthroplasty, it may not be a sigaificant
problem for disk arthroplasty. The lumbar disk
undergoes significantly less range ol motion than
peripheral joints. As such, it mav be less suscep-

1ible to abrasive wear. However, because the disk
is smaller than other large weight bearing joints,
the materials used in disk arthroplasty will bhe
thinner, resulting in reduced stilfness, and the
subsequent inability to withstand fatigue wear
and creep. The increased shear stress that is
placed on an artificial disk vonfounds this. Be-
cause a disk prosthesis niay be expected to with-
stand more than 100 million cyeley in its lifetime
and none of the current maodels have been this
extensively challenged, valid concerns over this
type of weayr have been raised.

Indications for Total Disk Arthroplasty

It 1s emphasized that for any spinal operation,
including 10tal disk arthroplasty, the selection of
patents reguires a careflul copsideration of a
multitude of factors. Success depends on precise
correlation of the patient’s hiswory, physical ex-
amination, and radiographic investigaiions, as
well as consideration of the psychosocial and
medical backgrounds. With this in mind, the in-
dications thar we have used for a trial of the
AcroFlex {DePuy AcroMed, Raynham, MA) Lum-
bar Disc Prosthesis consisted of patients with 1 or
2-level symptomatic disk degeneration at either
1.4-5 or L5-1.% Disabling back pain, with or with-
out refecral type leg pain, must have been
present lor 2 minimum of 12 months and have

_been refractory 1o comservative, nonoperative

treatment for patients to qualify for the 1mal.
Furthermore, there had 1o be radiographic cor-
relation of the degencrative level as determined
by provocative diskography. The diskogram was
performed by the treating surgeon and showed
(1) imernal disk disruption ar the 1arget level, (2)
repraduction of the patient’s typical pain, and (3)
failure o reproduce typical pain at levels adja-
cent 1o the target fevel (control levels). Patients
between the ages of 30 and 55 were included.
Contraindications can be divided into techni-
cal and patient sclection consideralions. A history
of previous lumbar infection or an active infec-
tion clsewhere should exclude patients from disk
arthroplasty. Because disk arthroplasty does not
address posterior element pathology, paiients
with spondylitic  spondylolisthesis, significant
lacer arthritis, lateral recess stenosis, or central
stenosis should be considered as having a contra-
indication. Technical considerations that make
disk arthroplasty difficult or impossible include
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placements work in conjunction with an annulus
10 restore biomechanical function to the disk.
However, an annular lesion must be created or
already exist 10 insert any device. Although the
phase IV trials of the PDN use special dilators to
miaimize annular damage, it is unclear whether
damage caused_exceeds the Benehis of-the nu-
clear replacement,

L‘_%-—ﬁ—“

Mechanical Disk Replacements

i i 1
Meshasical—disk..rep nis attempt [ re-
create the normal kinematics of the interverte-

bral disk. Using_principles similar to the low-
[riction fpolyethviecne>on metal articulations of
total hip and knee arthroplasty, 2 disk prostheses

have been designed and used in clinical trials. In
general, these prostheses replace almost the en-

bral end plates.

The Link SB Charite (Waldemar Link
GmbH & Co., Hamburg, Germany) was devei-
oped by Schelineck and Buttner-Janz in the
1980s.'? It consists of a biconvex polyethylene
spacer articulating with 2 concave cobali-chro-
mium alloy end plates, allowing rotation inwall
3 planes. The polyethylene core is able to slide,
stmilar to maobile bearing toial knee replace-
ments, allowing for changing centers of rota-
tion. Over the years, it has undergone 2 revi-
sions in design. The latest model has been in
use since 1987 and has the most clinical expe-
rience of any disk prosthesis. More than 2,000
prosthéeses have been implanted, with the larg-
est series of 105 patients being reporied as a
generally succcm&occdure.”

The ProDisc was developed by Marnay and
coworkers in the 1990s. 1t consists of a polyeth-
ylene cap articulating with 2 titanium alioy end
plates. In contrast to the Link SB CRarlte, the
mctal—polyclh)}lenc‘mc[al articulation is a cap
aver cup design, which also allows for motion in
all 3 planes. The only published article is by
Bertagnoli and Kumar, who reported on a series
of 108 patients with a foilow-up ranging between 4
3 months and 2 years.> The overall success.cate
was 90.8%. However, it was 98% in paticuts ton-
sidered having “prime” indications.

Viscoelastic Disk Replacements

The previous 2 disk prostheses use_polyethylene
as articulations surface because of its low friction
and excelje ccar_characteristics. However,
polyethylene lacks elasticity and canuot replicate
the normal compressive stilTness of the natural
disk. The mechanical type of prostheses relies on
the restoration of a mobile lordosis w absorb load
across the lumbar spine, as opposed Lo within the
disk itself. ¥ Steflee designed the AcroFlex artifi-
cial prosthesis that used a - sed_rub-
ber co : iz : 2 titaniom end
plates. The rubber care allows for not only the
range of mation but is also able to replica

normat disk elasticity. Theoretically, this design
should allow lor betier absorption of loads. How-
ever, the trade-all is in the use of materials, with
potenuially inferior wear characteristics as shown
by the relavvely high rates of failure. In the
original serics of 6 patients, 2 were reporied as

having faitures due 1o fractupe—olthe—rnbber

cone core instead ol rubber was implanted in 8
patienis with one mechanical failure. Al failures
occurred at levels with increased stress, cither
due 1o adjacent fusion levels or scoliosis. The
AcroFlex is now in its third generation of design,
reverting back 1o the rubber core optimized with
improved processing and bonding techniques,
and refined indications lor surgery. Alhough
functional oucormes following implantation have
been generaliy satisfactory, further trials with
the third generation presthesis have been halled

because of the detection of carly failure of the

rubber core on fine-cul_compuierized tomogra-
Py TR

The fine-cut CT used in the AcroFlex study
identified a signihcani number of patients with
periprosthetic heterotopic ossification, This may
be another potential source of (ailure for any disk
replacement by limiting the range of motion.
Future studies should incorporate the use of fine-
cut CT and report on any loss in the range of
motion. T

tire disk, are_inserted using an approach similar
}fl\m an(anterior lumpar imerbody fusion, and rely
on bory-iny or stability against the verte- b7 core ™ A second-generation device using a sili-

Critical Review of The Literature

Any critical assessment of the evidence related to
a medical treatment should begin with an assem-
bly of published peer-reviewed literature 9% As
such, a thorough search ol both the PubMed and
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Ovid Mediine databases up to October 2002 has
been performed, and articles relevant 1o the cur-
rent dinical use of disk prustheses are summa-
rized in Table 1. Bt has been divided imu the
pssessment of outcomes 1hat are considered im-
portant to disk replacement: (1) complications,
{2) overall clinical function, {3) restoration of
disk funetion, and (§) preservation ol adjacent
levels.

Given the relalively recent introduction of the
disk replacements into clinical praetice, there is o
commendably reasonable follow-up, with an av-
erage for of all arricles of just less than 2 years.
Although 2 years represents a minimuam standard
of follow-up for surgical articles, the reader
should bear in mind that the conclusions of many
af these articles ace based on parients with sig-
nificantly tess {ollow-up and that standard fol-
low-up for mechanical arthroplastics should be
much longer. This 13 especially true when sssess-
ing the safety of these implants. Given their vel-
atively large size, proximity to vital structures,
and difficulty with anterior low-lumbar revision
surgery, com piica(iomﬁljljﬂ_lg_rﬂﬁa_nica] {ail-

re ¢ Lgastrous,

Varigus and ofien il-defined definitions of
clinical functional success have been uvsed in the
articles, with reported success rates ranging from
63% 1o 35%. Although it is hard 1o make compar-
wsons because of dilferent case-mix, these resulis
are comparable with case series reparts for spinal
fusinn, and warious forms of nonoperative
care 23%45 Clearly, randomized comtrolled 1rials
using validated and independent assessments of
function and salety are required to determine the
elBcacy of disk replacement redative to the cuy-
rent standard of care. However, given the large
variability in funcrion related ro factors other
than disk pathology, a substantial effect frem the
disk replacement would be required to show sta-
tistically significant differences. Using baseline
results and variance (rom a recem randomized
controtled trial on fusion for back pain, it is est-
mated that more than 500 paticnts are required
to determine a J0% imprgvement in success
fates, assuming a 2:1 study design with a power of
0.p.#

Although the shurt-term clinical dilferencess
between lusion 2nd replacement may be small,
disk replacement has a thenretic advantage of
restoring disk functien and, hence, preszrving
adjacent level disease. Nearly all reported studies

have shown restoration ufl disk height and range
of mation [olleging-implamation of prosihesis,
However, resicration of load bearing and buffer-
ing funciion has yet 10 be shown in vivo. Given
the importance of preservation of adjacent levels
as 2 rationale for disk reptacemcent, enly 3 studies
have evaluated adjacent levels. Cinouti and co-
workers performed MR1 on 10 patients [rom
their original cehort of Link 8B Charu, 111 pros-
theses and have shown ne adjacent level degen-
eration” Hewever, it 15 difficult o make any
conclusions becavse more than 73% of their orig-
inal cohorl bhuve nov been tavestigated. Beriag-
uoli and Kumar have shown ihat radiographic
evidence of adjacent- tevel degeneration devel-
oped in +.6% of patients within 3 to 24 months of
implanration of the ProDisc® However, with
shott follaw-uyp, it is unclear if rhis represents the
nutural history of disk degeneration in this pa-
ticnt population and whether it is significamly
iess than woold have occurred il they had under-
gone a lumbar fusion. Many studies of udgacenm
level disease [oflowing lusion use MRI and/for
have longer [ollow-pp.!+#%324% The closest meth-
odologically to Beriagnoli and Kumar's™ study
was Lhe study by Kumar and coworkers, which
showed an 8% tncidence of radicgraphically de-
termined adjacent leve! disease at & much longer
lollow-up of 5 years following lumbat fusion with
a nermal sagittal alignmeny®

. Of concern to disk replacement’s ability te
preserve the adjacent levels is a study by Zeegers
and cownrkers, which reported 24% of parignts

requiring an operation at the adjacent level

within 2 years of implantation pl a2 SB Chant, 11

prosthesis. 3 This number is significautly higher
than any repocted lor lumbar fusion. However, it

may represent a failure to exelude adequately

adjacent level pathology before proceeding with

the index pracedure. Regardless, there is no evis

dence to date ihat disk replacement protects

against adjacent tevel degenerarian.

Food and Drug Administration Status

To date, the Food and Drug Administration
{FDA) in the United States has not cleared disk bk
replacements for routine marketing. As such, any
use of these devices is considered investigational.
The manufacturer must shuw (0 the FDA' satis
{action thar its prosthesis is as subsiantially
equivalent (ie, as safe and ¢lTective) to a devige ¥
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already pn the marker. More specific guidelines
relared to the device's indications, in vivo binme-
chanical tesuing, and clinical results have been
published for spinat implanis.®

Currently, 2 separate multicenter, randoem-
ized controlled climical irizls are being performed
in the Untied Stales vnder the FDA's Investiga-
ugnal Device Exemption. The ProDisc is bring
compared with combined a i poslerior
fusion using pedicke-screws and-mn interbody {u-
sion construct, while the SB Charit, I3 1s heing
compared with anterior interbody fusion using a
BAK. Cage (Sulzer Spine-Tech, Edina, MK}
Buth trials expect 1o recruit between 300 and 500
pauients, and the manufacturers hope o achicve
FDA approval within a few years.

The PDN has been given approval by the Ca-
nadian Therapeutic Directorate to begin a clini-
cal trial, Three Canadian ceniers are recruiling
patitnts for a prospective evalvavion of :he
PDN.* The initiation of a FDA approved rial in
the United Sistes 1s pending. An internanonal,
muliicenter prospective trial of the Acroflex
Lumbar Disc Prusthesis has been halted because
of an unacceptable high incidence of failore of
thie rubber elastomer.

Ultimalely, these tnals will address short-
serm safety issues relaied to the prostheses and
whether the clinical efbeacy s similar g fusion.
However, as discussed previously, unless there is
4 large clinical effeci, these studies may not have
sufficient power to detect a difference with fu-
sion. Long-term {ollow-up will be required 1o de-
termine Lhe overall safety of these implamiz and
their ability 10 protect adjacent levels.

Future Directions

Developers in the heid of artificial disk repiace-
ment have been trying io translate the success af
peripheral joint arthraplasty 1o the spine. There
is no question that the current prostheses are
able 10 restore range of maotion 1o the disk, at
least in the shori leemn. However, this does not
necessarify result in pain reliefl or improved func-
tion. Not only is there an incomplele understand-
ing of the differenices between pathrlogic disk
degencration, and natural wear and tear aging,
the current “geld-standard™ tests for the diagno-
sis of discogenic back puain, MR, and diskggraphy
have significant high false-positive rates.!* As
such, there is a large porential for misdiagnosis

and operations fur pain not originaung from the
disk, hence, the poor resulis often reported for
treatinent of diseogenic back pain.

Combined anterior and postecior fusion has
ofien beca thought of as a “shotgun approach™ o
the treatmen of back pain because i deals with
many differcat potential pain gencrators, includ-
ing not only the disk but also the ligaments and
Tacets. In cantrast, disk artinoplusty wargets only
the disk. As such, it s more vulnerable 1o the
efTects of misdiagnosis, and potential for replac-
ing z nenpainful disk and not dealiag with other
pain gewerators. This is countered by the resto-

ration of the Tunctional spinal unit's range ol

motion. Hoswever, t is unclear whether the exira
{ew degrees in range of motion bi¥ered by a disk
replacement owver fusion is tunctionally signifi-
cant, especially given the maotion avaifable #1 ad-
jacent fevels and hips. Fulure generanions of spi-
nal arthraplasty will no doubt replicate the
viscoelastic properties of 1he disk, while main.
wining exvelenm wear characteristics, and also
will attempl to address facet and othier painful
pathologivs. Only time and carefully comralled,
long-term 1rials will determine whether or not
there exisis a satisfactory technological saluiion
for discogenic low back pamn.
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Speeral aereunon anuse absor e praid oo rhe tacz thag ot theee w
applant fradture or wear debres, these stroctures are ap sk of
s ol

mjury. € urrently, there are o hasic @opes ot dise de
Jise replacements and e ndensoo weienrs. The resol
and compheations eeporred tor the vanous mrplanes dhaz have

Peen wsed clinteallv witl be discussed.

Metal Spheres, The Arst Jise replacemenc used ina large nume
hee ot patients was o stambess steel ball. In o, Feemmrom?
reportedd his resules sich thiy device, which he had maplasted
into the dise spaces of 125 pagenes afrer Jumbar dicectomny.
Based on the resules at follow-up evaluation, rieuing troni 6 o
3¢ months after implantanon, he reporred that the resules were
hetter than those achieved from discecrnmv aione There were
very few complicasions, consisting of ane Jispl.zctd device
10.7%) and one case ot emporary paresis 10,700 He also
reparted that there was mapon ar the fevels recenving the

spheres.

Anorher repart an the use of meral apheres, implanted 1 440
patients, was published m 19727 The aurhor noted rhar the
devices had nor subsided into the vertebral bodies and that
thece was motion ¢ the implanted levels. The same anthor farer
reported on the long-term follow-up evaluation ot 67 patents
in whom the metal spheres were smplanted.” The follow-up
period ranged from 10 to 20 vears. Good mr excellent results
were noted i 33% ot panents who underwent surgery tor
scrara and in T ‘!.) of panients with disc degeneranon or posi-
laminectoms svndrome and who weee wnails considered fu-
sion candidates. Resulrs for parients who underwene surgery
for spondylolisthesis or facet arthritis were not as positive. In
enly one panenr rhe sphere required removal Enghr patienrs
eventually had a spinal fusion. Four pasients developed disctis.
The authors suspected thar this was less hikelr relazed 1o the
spheres and probably relared ro discography being perfuormed
by inexperienced radiologists or the use of iwerhend radia-
graphic imaging mntranperanvelv,

Acroflex Disc. One uf the few one-piece wtal disc replace-
ments made of 3 combinanan of metal and plasuc, the Acretlax
disc tAcromed, Ravnharm, MA), was implanred in six parients
during the lare 19809s." This was a one-piece device consisting
of two metal plates with a rubber core adhered between then.
Among the six panents, bour had acceptable resules, one panent
had a poot resule related ro faiture of the device, and the re-
maiaing patient had a poor result but the device had remained
intact. This device ceased beng used because of concerns abour
a possible carcinogenic agent in the rubber. Recently. there has
been some testing of this device, but it appears that there are
problems wirh tailure of the rubber compnnent in this wrally
constrained device.

SB Charire. The disc thart has emerged as che most commonly
used disc prosthesis was created in Germany in the early
1980s.° The Link B Charné 1} {Waldermar Link, Hamburg,
Germany), the third generacion of design. has heen used since
1987 with more than 3000 implanted warldwide to dare. The
Charite consists ol icobalr-chrome) endplires with g
slidingpolvet vlene core benyeen themy. There s a menal wiee
around the GFer “of the core 10 aid m imaging. The
device i1s anchored ro the adjacenc vertehral hodies b reech un
the surfaces of the endplates and boay ingrowdy surfaces Lavail
sble everywhere except in the US Investigational Device Ex-
empions ((DE} scudv). It s a nonconstrned device thar ar-

Table 1. Summary of Reported Comgplications Related ta
the SB Charite Il

N N

Complicanon Patients  Events %
Neurzlogical.

Temporary” 50 7 110%

Permanent’’ il 3 50%
Sympatiretic dvs\ummcr o 65 12 185%
Pamiu! os numby sgar’’ 50 5 100%
Hematoma™ 50 1 240%
Visceral dysfunction® 30 ! 20%
Retrogertongal hematama®' 50 i 20%
Abdommal pain™ g | 20%
New pain or pan progressIon 50 S 100%

(tempaorary}
Micturarion disturbance™ 90 ' 20%
Urthary tract infection® 50 4 8.0%
3etograde ejasulavon ' 93 2 22% lof males)*
Oeep vein thrambosis™ 50 ' 20%
Phighws'® 105 2 1.9%
Puimonary embelism'® 108 2 1.9%
Acute leg ischema” 108 1 0.9%
tnlecuan of prosthesis® 50 [)] 0%

S aha aomtes ol malgs #as Dot regocted Far idus
faQip o) wvds eSimaten thzl 0% of ire 3D 2ot ants » g Stumy were male
d’hp ol w3 Based 26 anly ‘he slughes wwhieh fepgrien the prasence of
-2 oI gach sneche Comphcanen S muler Jatz has ~pi peen oudhsred for
mEr TevIERS )

clmoite Zaeqars’ Studv,

wmpts 1o pnmic nonpal dise bemechaney by permitnag
translanton gnd ratanon The rate of tavarable resules achieved
with the Jevice ranges from 63% o 85" with most studies
reporaing gond results in more than T0% of parients. ™ The
lengrh of the fotlow -up pertad in these stodies ranged ftom §8
monrhs to more chan 3 vears. wrrh several studies having
mean Dlow-up period of more than 3 vears. One of the longest
follow -up studies has heen ceporred by Lemare.” whose studs
had a mean tollow-up periad of 31 months, Ot 103 patrents,
“9% had a good cutcome, and an addiional 6% had a saos-
tactory ourcome. The return to waork rate was §7

Complicanians relared to the use ot the Chaneé l[l disc are
simnlar o those epcountered with antenor fumbar satechady
tusion and are yeneraily related o che approach ww the disc
space. Complicarions relaced o the use of the Charize I have
been reported 1 several studies and are summarized in Table
1.7 (Simiar data are not currendy available for other devie-
es.t As with reviewing complicatiuns encountered with any sur-
gival pracedure, the process is diticult brcause of the variation
i the criteria each author uses ro define a comphcazion. We
caleulated the percentaye based on the nunber of padients mn
the studies thar reporsed the complication or noted that the
conplication did not occur. This may result in the percencages
heing grearer than the acrual care becanse of avthors nor com-
menting oo complicarions that were not encountered.

Device placemeni-related complications have iso bren re-
ported. In a series of 96 patients, David® reported 10 reopera-
trons, including one casg of bone mugrarion resulting in tusion
surgery, one device removal and fusion, and eight pariencs who
underwent fusion leaving the disc prosthesis in place. In an
additional hve parients, there was complere ossifivation around
the muplant. [n g serwes of 30 patenes published hy Zeegsrs ot
al v patrents underwene reoperation to address posterior
elemene abnormalities. Perhaps the masr pertinent complica-
rion repurted (0 the series was the great difficaley encountered

when 1ICmpeing [0 Feoperie (o repasinun th husis, This
—_—
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mcttornted] @ the o of discectomy toomantain surmal anae-
oy and homechinmes of the spioee s owarh noay new sech-

geeerm studes will derenmine there place in the reat-

nidquaes, s

et denranentaria for paricins wath speae disorders,
When cemandeenie the fenctaos of s normal dise sncleus, o

stes oataral thae msesreators were Jrasen o the use of

tnrawcively, such mateeals should Cosels e the

arimie of 3 purmad nedeus, Thov absoels swoater roongrease
size and B ehe dese space. Their gh water contone potentialiy
mimics the hvdrostacic Toad-bearing and load disiniburion

_—sharactensiics of an mnict nuckens.
Livesent as che PON

The most widelv used nopy
—_—

tprasthetic dise vo v
Jovice 15 made o a
jachet, The hvdrogel Fater and expands o Bl che
anclear cavity. The jacker prevents the hvdrogel from expand-
tag 100 tch. Two of the desices sre implanted ar each vper-
ated levet,

There have been presentanioas by Rav' " and Scheonmavr'”
at recent comferences mvolving approsiately 300 patienats
wha received the PDN device. There was 4 dramatic simprove.
ment in Osweseey disabilivy seores trom 30 1o tess than 1), The
pain scotes Also improved dramaticallv from 7 fo less than 2.
Although the clinica! outcome reparted with the PON 15 gnod.
there have been problems with device displacement. The nper-
auve technique has heen changed. bur the occurrence or this
prodtem is sull relatively hogh, ar approsasmely o™ in a re-
cent pubfication Jealing with the PDN. Kiara and Rav re-
viewed the history of rhe Jevice.'™ They reporied that i 2
group of 31 paneats, the Oswestey disaliliny scores impreoved
from 32 to a score af 10 gt the 2-vear folow-up evaliaton. and
the score was 8.2 ac the 4-vear follow-ap evaluacion: however,
the number of patients Far wham the follow-up dity were de-
_ooved was not clearty reported. The authors slso noted thar
sincg 1996, 425 pacients have received the devices. The PDIN
has been explanted in 10”4 uf panence

Korge ef 4 ” reported 3 uvleus replacemghe madeot ol
carbonate urechane mary cathing spiral called the

celens® (Centerpuise, Sulzer SpracTecn, Manneapols
XIND. This device has undergone [aborators testing and evafu-
ation inanmmals and has been implanted meo Rve humans wairh
radicular pain caused by Jdisc herniation. Two vears afrer the
implantation, thece were no complications, the facer joinrs
were complerelv Funcoonal, there was clinical improvemenr
indicared by improvementin VAS and Oswestry scores, and the
patients reported being satished wirh their results. The suthors
reported that an interaanional muolricenter scudy has been mici-
ated. Several ather companies are working on nuglzus replace-
ments thar are in varving stages of developinent and clinical
studies, Wich rthe goal of mimicking the narural dise nucleus.
Machys Medical Led (Berrtach, Swirzerland) bas designed a hy-

¢l mem material.”" The mawerial s inseried
through 1 cube and conls in the caviry, It dhen hvdrates to Bl che
height of the dise space. Strvker Howmedica Ostvonic (Aflen-

v aulin

Jale. New Jersess produced the Agoaretle® RHedrogel Nudleus
made ot g polcuashadzuhol; Dise Dvnannes (Eden Praine,
MNT i olyvuret ! ik 3 sanjected

e the \hise space: Crvolite BIODRISCR  Kennesaw, GAT Je-
veloped a protem hvdrogel char s slso iopected mro the dise,
which then sers into 3 firm wenghehbearing substance; Dise Ang:
mentannn Techinolouy has 4 thennopolviner nucleus

}(pu!i;‘l\{.'& POSIOPEVALIvE Treatment pro
|

R.‘Jng\: ot Motion, e v the prableas wiel Tamiae ssion
the loss s morion 1 the creraed wegmestand the sobsequem
adjacent ke ol deaenerarcs o whiar s ov serived the “rrnse
Arttheial drecs see desizned warh gosoat o

fron sy deone
ailawang motnon ac te aperatad seemenr. oo onh should
sHoss patients o entae 13 nnere soemg) Tiresrele, i showdd

Mty feewn the

abve redace the choanees o trere pain ar

LIVUINT RDATN) AU, Theee Daoe been few SOPnTEy o

a
Fanze of ot after dew aeplice

Femare of o and it of a7 reported on resudes afeer
che implanrarnon of she 36 Charniee disc and noted sery smilar
thu mean motinn was

(B

Aloiela VAN
TVEST-

resules, At the 14-15 1o
mately 137 and 92 ar rhe L3-S {evel Gt or

gated factosy relared foimoong of maenan present ar tollow-op
cvalupn Thev Tomid that T TRt S on e FeTarea
o device size, device postnoning withio the dise space, and the
. Range of monon

was drearest an segmenes where the prosthiests covered 39" vr
mure ot the vertebrbendplane. Greater motion sas also assn-
ciated with ehe prosthesis being imphaneed slighedy posreri to
the venter of the disc space 1 the anteroposrerine view ghan il
the disc was positioned mure anrenorty. Thes Anding was re-
cenrby supporred ina binsechanseal study using finite element
snabesis and o difierent Jesien of arnfical dise.”? Results of
these studies smphasize the urparsance of the detads of intra-
operanye devie pidcemens for maximuzing the cioncal resules
achieved with Jise rephacemenr, The monen of the replaced
segiment among panents who wore 1 corser tot 3 months ateer
surzery was onby half of thac seen i patients swho begin eser:
asing | weck arter the dne smplintanon surgery Use ot che
artifiviab dise fies weldl wieh o philosophy promonng carly and
active postoperagve rehabibration.

A recent study of the ProDise reporied that ameny 54 po-
aenes who were foilowed more thao i vear, the mevame range
of monon after dise replacement was 97 ar E3-L1 and (07 ar
LA~L3 and L3-E47" These results were much mote Livucable
than those recenth reperted a0t a onteeence on the ProDise i
design.” ¥ The authors reporred thae az 1 miean foilos -up pesind
of 5.6 yearw rapming srom T o L) sears, the mean rapge o
motion was 32708 LI-L ), 4057 ar B4 -GS and 407 a0 L3-L4
Ore cannor deterimine o the decreased ravge o manon m the
study with a longer follow up pennd is related to 3 decrease m
the peetormance of the device, diferences in the design hecweer
the current dise and the first design, or posaibly changes 1 the
operanve rechnigue or pustaperanive treatment protocod.

Postoperarive Rehabilitation. As wih any spime suraia!
wrervenniom, rreatment does noc end wich the operatton. Pose-
operative rehabilitation is enawal o achieving a gnod wrear-
ment ourcome. From the standpoint of indications and opera-
tive technigue. oral dise replacement s very samilar s werio
interbody tusion. However, the postoperxuve rshabihoon s
very differenc. Aftec artheodesis, parients cvpicid)ly wear 2 brace
and avaid motion. This allows the fusion mass o incorporac
dunny che ensuing 3-12 months. Patients are diseouraged oo
rerm from activicees that reguire much bending oF rotarion &

prevent the accelerared degenerarion oi the disc adjacent w rh
fused segntent. Spimal arthroplasey regusres & diferene p
proach Patwnts need oo pastiopare ra 4 cehablitation progrure
cncouragmy contoifled, proaressive motion at the spee. Tap
wally, Hexion exercises are tasoated Beer Evtensin o soude
i the early postoperans e peruad ro allow heaking or e e
rior wound incsion, Rotinos o meroduced afer Hexon, aag
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SPINE Volume 30, Nuomber 3. pp 329331
203, kappincote Wilbams & Wilkins, Inc,

Clinical Experience With the Dynesys Semirigid

Fixation System for the Lumbar Spine

Surgical and Patient-Oriented Quccome in 5O Cases After an

Average of 2 Years

Dieter Grab, MD,” Arnolde Benini, MD,* Astrid Junge, PhD,* and Anne F Mannion, PhD*t

Study Design. Retrospective study on a consacutive
seres of patients.

Objectives. To examine patisnt-onented outcome af-
ter Dynasys irnplantation.

Summary of Background Data. The dynamic neutrai-
fzation system for the spinge, Dynesys, is a nonfusion pedi-
cle screw stabilization system, which was developed in an
attempt to overcome the mherent disadvantages of rigid
instrumentation and fusion. Although the sysiem has
been in clinical use for more than 5 years, no studies from
disinterested research groups have repuned on patient-
oriented outcome after surgery with Dynesys.

Methods. A total of 50 consecutive patients instru-
mented with Dynesys over the praceding 40 months were
invited to complete a postal. patient-oriented follow-up
questonnaire. The data from 31 of 21 of these. with at
least 2 years' tollow-up, were analyzad (mean age, 50
years, SD, 13 years; 20 women, 31 menl. The primary
indication for surgery was degenerstive disease (disc/
stenosis) with associated “instability”: 11 af 3) (35%) pa-
tients had had prior spinal surgery In 32% cases, 1 level
was instrumentad, in 52% 2 levels, 13% 3 levels, and 3%
4 levels. Thirtesn of 31 {42%) patients underwent addi-
tional decompression.

Resuits. Within the 2-year tollow-up pericd, & of 31
(19%) patients had required or were scheduled for 2 further
surgical intervention. At loltow-up, mean (SD) back and teg
pain (0-10 VAS) ware 4.7 (3.2} and 3.8 (3.6, respectively.
The tollowing global outcomes were reporied: back symp-
toms, 67% improved, 30% same, 3% worse; leg symptoms,
64% tmproved, 21% sarne, 14% worse; ability to do physical
activities/sports, 40% improved, 33% sama, 27% worse:
quality of life, 50% improved, 37% same, 13% worse; haw
much the operation helped, 29% he.ped a lot, 23% helped,
10% enly helped a littie, 35% didn’t help, 3% made things
worse,

Cancfusion. The results of the present stugdy indicate
that bath back and leg pain are, on avarage, st moder-
ately high 2 years after instrumentation with the Dynesys
system, Only half of the patienis declared that the oper-
auon bad helped and had improved their overall guality
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of life; less than halt reported improvements in tunctiional
capacity. The reoperation rate after Dynesys was relauvely
high. The results provitde ne suppon for the notion that
semirigid fixation of the lumbar spine results in belter pa-
tienl-oriented outcomes than those typical of fusion.

Hey words: sgmingid instrumention, Dynesys. tusion,
patient-oriented outcome, degenerative disorders, back
pain, leg pain. Spine 2005;30:324-331

Fusion is a widespread and accepred oeatment for pain-
ful degenerative conditions of the lumbar spine. How-
ever, the incansistent results ceported in the literarure
ndicate a basic fack of understanding regarding the ex-
act mechanisim of pain rehiel. Overall, the outcome after
fusion appears t be quite 1NCONSIStEnt: a Systematc re-
view of mamly retrospective case series reported that
sansfactory chnucal vutcomes ranged from just 16%
as high as 93%, with an average of acound 68%." Al-
though technical errors and inaccurate indicatons might
be responstble for tailure m some instances, there is some
suggestion thar addinonal faccors may play a role m gov-
erning the outconie.

In the course of the degeneradive pracess, during
which the sepment underyoes various anatomic alter-
anons, there are significant changes in both the motion
characteristics of, and the {oad distribution across, the
affected tand possibly also neighborngy segmenis.? The
loading pattern and motion are 10 4 certain extent inter-
dependent, and alierativns in cicher (or bath) may con-
rribute to the generation of pain.* The concept of spinal
fusion orgmally arose trom the noten thar a degener-
ated motion segment 15 aften “unstable” or shows
*movement abnarmabicies,” and cthat accordingly, cthe
elimination of motion in rhe affecred segment would pre-
vent it from undertaking the movements assaciated with
the generation of pawn. Revenr thicking, however, sug-
yests that the prevention of movement per se may nor be
the most important factor accounning for the success of
Fusion.

For a long time, sobd fusion was thoughe to be a
requirement for a successful sutcome: however, the re-
sults of many recen studics have chatlenged this concept
by showing that patients’ self-rated improvenients in
pam and function after surgery are unrelated to the at-
tainment of sohd fusion.” =% [t is now well accepred that
degeneration of the spinc is often, but not invariably,
associnted with pain. It has been noted that back pain is
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primarily refared to position or posture, rather rhan
movement of the lumbar spine, and it has thus beer hy-
pothesized that it is the abnormal paceern of loadmz as-
sociated with degeneration, rather than the abuormal
movement itself, which accounts for Jise degeneration
cavsing back pain in some panenes.’ The facr thar, w a
given patient, the precise position thar provokes an ab-
normal loading pattern is rarely known may explain why
the resules of fusing the spine in one pusition appeas o be
somewhac “vandom” as regards clinical success.’

The dynamic neatralization system for the spine
{Dynesys) 1s a nonfusion pedicle serew sabilizanion sys-
ent, which was Jeveloped more than 10 years ago.” In
view of the arguments presented above, and the suy
tion that prevention of all movement within fused sey-
ments may oot only be derriniental o sagital balaace
and overall funcdon, bur may also elicic aceelerared de-
generative changes in neighbaoring segments, “sofr siabi-
lizauon™ was developed. Alihough the system has now
been in chnical use for almast a decade, there are fow
studies in the literature that repore on patient-or cared
outcome after Dynesys implantanan. A recent report
from the originators ot the svstem reported marked re-
ductions n average pain and disahdity in a group of 73
patients, approximately 3 oyuars after Dypesys msha-
mentation.” However, neither the propartion of patients
declaring a successtul global vurcome nor the proportiun
areining a climeatly relevant change n pain or Oswestry
disabilicy was reported. Furthermore, the complicanons
repurted with the 3-year period were quite consideralile.
To date, only ene study frum a dismreresred research
group has been published m che peer-reviewed litera-
ture. " i this small, retenspective study, patent-onented
outcomes atter dynamiv stabdization {n = 1 were com-
pared with those of hrstonical conteols (n = 10} who had
undergone dorsoveneral fusion. Before sucgery, all pa-
tients had radhographically demonstable “instabiliey,”
defined as antelisthesis or rerrohsthesis of 2 w0 § mm
recorded in sagiteal images.'” Simdar improvements in
Oswestry disability scores and generic health status (SF-
36) were recorded in each group afeer an average 15
manths, suggesting thar the Dynesys showed promise as
an alternative to fusion. However, by the authors’ own
admission, becanse uf the small sample size {and conse-
quent lack of any statispeal analyses) and the rerrospec-
tive nature of the study, it was difficule co Jdraw any Koo
conclusions from this work.

The aim of the present study was to examine panient-
oriented outcomes m a group of S0 panents in whom tise
Dynesys system had been mtplanted over the preceding
40 months; in 31 patients, the system had been -
planted at least 2 years earlier. The study was primarily
retrospective, as far as the patient-oriented nutcome was
concerned, bur the clinical dara documented before sur-
gery were used to examine whether cereain preoperanve
factors hore any associanon to the Jatec outcome.

® Materials and Methods

Parients, A sl of S0 cansceuuve pacienss {from the Spine
Uair of the authiars hospiail, who had undergone semingid
fixatwn of the lumlae spine with the Dynesys system berween
September 199% and January 2003, took part in ¢the study. The
main cosalts sre prosenwed toe the firse 31 paoenes with ac fease
2 yemrs tollow-y (and the resules for the whole geoup of 50
patients {regardless of follow-up durationt ane bretly described
ac the end of the resulss secrion).

Thzee sucgeons were invoh edlalthough onc of chem cammed
aus the majenty of the opernasus {surgeon 1, 71% cases; sur-
geon 2, 26%: surpenn 3, 3001 The mean age of the panents at
operaton was SO years (510 13 years; range, 30-40 yearsl;
there were 20 womenr and 11 o

The pramary indication for surgery was degencrative disease
{tdisc/seenosisispondylosis) iesulting in some form of sstabdity
associated with newogenic or vadicular pan andfor chronic
back pan. The mawm diagnoss was i 7 of 31 cases (23%)
stenasts, m 11 ot 31 33% 1 spondylosis, in 7 of 11 {237%) disc
degencration, in 3 of 1 (13" failed back surgery, 1 of 31
{3%) degenerative hsthesis, and | oot 31 (3% extradural to-
mar For 20 of 31 (659} panents, the Dynesvs fixauon was
thar first spinal operaton. Floven of 31 (35%} panents had
previously andergone decompression uf the same or neighbor-
g segments andfor fumon of neighboring segmenes: 8 of 31
{26 panents fad had | previows operanon, 2 of 31 (6% ) had
bad 2 prioe operations, and 1 or 31 (3%) bad had 3 prior

OPLIatIuNs.

Preoperative Evaluation. Preoperative evaluation included
patient nseory, gy, and cioiaal and nevrologic evaluation
by the treatng surgeon. On adinission to the hosptal for rthe
surgery, the panents yiderivens reexamination by one of the
Spne Unieresidents: a suinmary of the findings snd the clinical
histrry were then docunieaned on s standardiaed evaluanon
form and enrered into che hospital’s compuarenzed patient-
records system. The vesubis ol these exanunations sre showa
w Table 1.

Surgery. The dvaane ncurrsh. zanon systens claims o restaby-
lize unstable sepmenss heeprng them mobile within a conrolled
range. The sysiem consists of pedicle serews made of Ti-ALND
forge aHoy Protasul 100 The screws are connecred with a poly-
ethylene cerephehalare cord [Subene PET) chat runs in the center
welindreal spacer made of a pobvearbonate urethane {Sulene
PCUL By rethering che cord il seleering the appropriate
length of the spacer berween che serews, segmental distraction
ar compression may be applicd (Figure 1),

The procedure wais performed in the prone posinon. A mid-
line approach, with dissecrion of the erecter spinae muscles,
provided access o the bony amatomy of the lumbar spine. 1f
ndicared, decompression of the spinal canal was performed
first. hisernion of the pedicle serews was careied out under ra-
divgraphic control using a C-arm. or with computer assistance
{in 12 0f 50 patients, 24%0). The pulycarbonare urethane spacer
was cut according the nwasured distance beoween rthe serews,
with che length heisg chinsen to cnmpensate any existing lor-
doss or kyphosis. The contral cord and the spacer were then
locked wichin the serew heads, A soft brace was adiminiscered
afece surgeey unbl wound heabng had oceurred (Figure 2).
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months; ronge, 3~43 monrths: median, 27 months), as
opposed to only those with a minimum 2-year tollow-up.
There was no association between ourcome and duranion
of follow-up (" = 0.8).

@ Discussion

Fusion s genecally considered to be the treatment of
choiee for paintul degencrative conditions of the lumbar
spine chat have proven unresponsive t nonaperative
therapy. The resules reported in the literature for the
outcome after fusion vary aceording tu patient selection
and indication; saustactory resules have been reported o
range from 16% to 95%, with an average of abone
68%." More recent, Large-scale soudies conbirm these hp-
nees {57% goodiexcelleny'™ 63% patents “beteer” or
“much beteer™”). For a fong time, pood results were
thoughr o be dependent on radiologically confivmed
solid fusion, although recent studies in which parients
with psendarrhrosis showed the same climical cutcome as
patients with solid fusion™® " hgve challenged this
notion. It might dherctore be hvpothesized thac it is rhe
reduction in {rather than the ehnunanon of) seamcoral
motion — brought about by parnal fusion, or perfuaps
even simply by an alteranon of the serucrure o the spinal
tissucs, induced by the surgery tsell - that cesules i e
alleviation of pain. As pain relief represents one of the
most impartant outcomes in achieving a good resuir
after surgery for degencrative spinal disorders, it
would thus appear thar solid fusion no longer repre-
sents a prerequisite fur achieving this goal. 1 this were
so. it would presenr several advantges, including a
reduction sn the extensiveness of surgery required and
the number of complications, as well as the climiaa-
tion of undesirable late side effects of fusion, soch as
adjacent segment cegeneracion’ ' and consequent
hypermobilicy. !>

It was on this basis thar “noafusion™ concepts for
treating painful degeneranve disorders of the lombar
spine were developed, Ininal in vitro studies were able ro
confirm the porential biamechanical advaniages of a
“dynamic neutralizavion system” {Dvnesys) for the
spine: bending augles und honzontal reanslanons weie
significantly reduced, alihough not abulished, while ver-
tical translations were increased and bulging of the prs-
terior anulus was reduced.!” Clinical use of the Dynesys
semirigid instramentation began in 1994, Since rthen.
various indrvidual case suudies huve been presenced,
showing restoration of dis¢ height and improvements
Modic changes afrer Dynesys (Dubos, personal comma-
nication, 2003'%), and the clinical resules from some case
series have been evaluated and presented at local ve-
search mectings.'”*" Bayed on promismg prelimmary
findings, the system now enjoys wide climcal applicauon
in Europe, despire the tace that its mechanism of acrion is
soill far from clear,

The present study represents the hirst published report
on patent-rated outcomes atter Dynesys from a disincer-

ested research group, und the penerally racher poor re-
sults may well seyve o dampen cuerent enthusiasm for
the systemt, Overall, approximarely two thirds of the pa-
tients reported sume improvenent in their leg/back pain.
However, only 4% reported an improvement in cheir
ability to perform physical activities and just 50% an
improvement o ther gqualicy of hife,

Only 32% declured that the vperation had hetped or
helped alor, In ananalvsis of the results of a group of 347
historical controls, who had undergone tusion in our
hospital and were lollowed np an average 3 years lager
{74% follow-up rate), approximacety 70% declared that
the operation had helpedfhulped 2 lor*! Tr could be ar-
gued that there s o hias tor panenes with a better out-
come 10 respond to such questionnaires, e, that in the
study of Dvorak of uf,** the 26% who did not respond
were more likely o have had a poorer outcome. In an
artompt to address chis issie, we analyzed separacely the
data from the fisst 74 % yuestionnaires to be returned in
the present study tmostly thase individuals whe did not
need a second or chird renninder): 51 % reporred that the
operaton helpedihelped o 1o more or fess the same pro-
portion as in the whole group. Thus, we tenwanvely sug-
gest that the resules after Dyaesys were no bercer, and
passibly even worse than these of historical controls un-
dergomyge fusion tor siuiao indicavons waithin cur own
hospital. Nacurally, randorized conrralled erials would
he necessary (o investigate this with the scieatihc rigor
required o miake defimuve statements about the relative
merits of the two techniques.

Tt vur patiens series, the average prevperanive leg and
back pain VAS scores (recorded by thie clmician in con-
sultation wirth the panent! were similar ro those re-
ported by Stoll ¢ al.” Mowever, the back and leg pain
inrens:tizs reposred in the present study 2 years after
surgery wer: 1 to 2 U higher than those ceported by
Stoll of «l” and most Likely accounted for the generally
poor global outcomes.

The berter results of Stoll ef al” may have been a re-
Hecrion of the grearer proporuon of parients undergoing
the {typically more successiul) procedure of decompres-
sion in their study (68%, compared with 42% 1o the
present study). Notabiy, m the present study. when the
pacents who underwent decompression in addition o
Dynesys were compared with those whu unly eceived
Dynesys, the resolis were generally more favorable for
the former group. Inrhe fice of such patential confound-
ing facrors, cavion must be exercised in areributing the
results ro the Dynesys per se. A further difference be-
tween the present studv and that of Stoll et af? was the
greater number of umsepmental instrumentations per-
formed n their study (66% zs. just 32% 1 the present
study; see Jarer for discussion of the effecrs of mulnlevel
mstrumentation). The proporton of paucnts who had
previously undergone lumbar spine surgery was similar
in the two studics {33%.—40%).

Although the graup resules presenced here are not very
favorable, there are some punients who clearly benefited
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from the surgery, Ne previous studies have dennhed
predictors of success fur the Dynesys implant system,
either in relation to the surgical indicarion or to other
bascline factors (such as age, gender, diagnostics nsed,
previous operanions, baseline pawn levels, ere.). The sani-
olesize in the present stedy was nat large enough o oy
out meanngful muldivariate analyses to aceurately wen-
tify predictor variables. From bevariate analyses, haw-
ever, there was some suggestion thar patients in whom
only one or two levels were instramented had o betrer
outcoine, i keeping with the findines for “ordinan”
spinal surgery.”” Further, 1t was nowed char pacienes with
no neurogenic claudication before surgery rended to
have a betrer outcowne. Nonetheless, w practice, this does
not help to solve the problem of accurarely dehning -
dications for the procedure. Further, as “instability " and
“movement abnormahities” are vague, poorty defined
rerms, and the phenmmenon evades acceurate and chin-
cally meaningful measwereent iz vieo? these are also
not suitable as indicatnrs for Dynesys instrumentation.
The variable individual vutcomes might possibly be re-
lated to factors thae were not analyzed before and afrer
surgery in the present study, for example, the degree of
vsteoarthrints of the facer joines or the presence of disco-
gemc pain as determined using discography. Further
studics avestigaung these facrors might provide more
mformation m thes respect.

Examination of the purpurted mechanisny ol acomeof
the Dynesys system may also shed some highr on the sssue
of the varying individual responses ro s implastanon.
When Dynesys first appeared on the markcet, it was pro-
moted as 3 device that would allow motion to be “pre-
served™ and "modularted,” e, movement would he re-
tained, bur at a moderated level 0 relavion to ohe
otherwise unphysiolozic, hypermolbulity displaved by the
degencrated sewmicneds). Afchough precse figies repard-
ing the extent of the residual modon were not proftered,
it was expected to be considerably prearer than rhat as-
sociated with rigid fxators, 1n an atempt o arcumvent
the {suspected) problem of accclerared degeneration m
the otherwise overloaded adjacent scgment. However,
two recent hiomechamical stadies have shown thar, ac
ieast in vitro, the rauge of intersegmental motion afrer
Dynesys instrumentation s much fower than expvi-
ed. 2% Independently. buth these studies showed thar
for flexionfextension and latersl hendmy almost identi-
cal ranges of mation were observed for Dynesvs instro-
mentation and a rigid internal Aixator. Only inaxia! ro-
tation did the Dynesys allow a significandly greater range
of motion compared with rigid hxation, These (ndings
appear to contradice those from in wivo resting, ™ m
which 47 to 5° of intersegmental motion in the sagictal
plane was recorded m patients instromented with the
device, This could be the resele of in witro cests failing o
accurately simulate the conditions m o {alchough it
seems untlikely that this would result in less movementin
the in vitro sicuation. since fm vivo the pasterior struc-

5

wres of the spine (muscles, tascia, efc.) can be expected
to offer additional resistance to bending over and above
thar offcred by the osreoligamentous spine), or may sum-
ply be the conscquence of the kaown, nterindividual
variarion in range of moton coupled with the small sam-
ple sizes in each seudy (e., i each experimental sitoa-
non, insufficient cases were examiaed 1o provade an ac-
curate representation ul “oy pieal” behavior for the given
testing sipuation). Fither way, 1t seems thae the biome-
chanical effect of instrumentacon of the lumbar spine
with Dynesys must, ac present, be summarized as “the
alteration of monoen o an exent that s soc yer well
characterized 1 pwo,” Tnteresungly, as far as the reseric-
. Gral ligamentoplasty?” ap-
puars to demuonstrace sinnfar resules, with lease stabiliza-
rion bemg provided in axial ratation.?®

Accarding to Mulholland and Sengupea,® pain in as-
socianion wirh degenerauve dhsease tmay arise as a resule
of igh spot-toading assoeated with the adoption of cer-
win positions, rather than movement per se. In onc sense,
solid fusion of the unstabie scgment negaces the problem
of having 1o wdentify which parvricular posiuens are pain-
ful and why, by chnunaring all movement in the painful
segment in a “sledge-hamimer ro crack a nut™ approach
{being sure to include the paintul postures, but ag rhe cost
of chiminatmg cthose that may not be asseciated with
pain). lc would be interestng to hypothesize that the
benchis of Dyvoesys and Graf higamencoplasty may
—paradoxicatly —he i then abiity 1o markedly reduce
maovement in the sagitial and froneal planes {thereby em-
ulannyg fusion, or at feast pseudoarthrosis) but thar the
sysrems fail those patients whose pain is typically pro-
voked by rotaponal mosements or the adoprion of pos-
tures i which the spine s rotated. In ths sease, the
falure of these systems w sulticiently restrice mobilicy in
the horizonal plane, rather than their mability 1o suffi-
ciendly cetain monon i Hexion/extension, may indeed be
their downfall, Obviously, sucly a hypothesis remains ta
be tested and requires considerably more invesngation
using accurace m viva three-dimensional segmental mo-
con analysts, befare amd afeer instrumentation, coupled
with corresponding pain measurements. In rthe mean-
wroe, since bach the Graf and Dynesys semingid stabili-
zation systems appear trdemonserare similar chnical and
hiomechanical resales, i might be useful w compare the
common effeces o both svstems using da pooled from
the very many studhes carricd out o date, in an atrempt
o wlenafy rhar respecoive benehrs and drawhacks in
camparison with conventonal fusion procedures. One
vecent study with Gral ligaimentoplasty has shown less
adjacent segment disc degeneradion compared with
posterolateral fusion?: no comparable data are cur-
rently avatlable for the Dyocsys system, bur it would
seem that such data ave urgendy required if its contin-
ued use is to be advocared; av present, there is no
overwhelming evidence to suggest thar che system per-
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fniernanonal urean  The hicrnational Burcau will send 4 copy of such comments to all dengnated Offices unless an
interatonat prebininary examinahion report has been of s 1o be estabhished  These comunents would alse be made ayatable (o
the public but not befare the cxpiration of 30 menths from the prionty date
Within 19 muosmihs froan the prionity date. but anly in 1espect of some designated Offices, a demnind for mermational prelimmary
examimation must be Bled o the apphicant wishes 1o posipane the eniry i the national phass until 30 mentis from the pronity
date fm seme Offices even later), utherwise. the applieant must, within 20 months ffom the prionty date, pecfonn the presenbed
acts o entfy snic the aational phase beloie those designated Ofice,
tn respect of other designated Offices, the time himit of 30 months (or lawer) wili apply even if no demand 1s filed witlin 19
months
Sce the Annax to Form PCT/IRZ0E and Tor detaits about the apphicable sme hmils, OlMice by Office, see the £27T Jppircant s
Zurde, Volume 1. National Chapters and the WIPO Internet sue.

Name and naiking, address uf the 1ISAUS Authorized officer

Mar Slop PCT, Alln IBALS
Commismcner for Fatants
0 Boa TASU Alexdnona. virginig 223 17.145G

Facsimile No 5/1-273-1207

Lea W Young

FCT Matpgosh £21.272430¢
PITOSE STREF2200

Form POTASA 220 (Janpary 2004)

tSee notes an avcompunying iheet!
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTIIORILY

ro Richarg McGrath
McGrath, Geissler. Olds & Richardson, PLLG
P.O. Box 1364
Fairfax, Virginia 22038

PCT

NULIFICATION OF TRANSMUFTAL {3
IHE INTERNATIONAL SEARCH REPORT AN
THE WRITTLER OPINION OF THE INTERNATIDNAL
SEARCIHNG AUTHOGRITY, OR THE DECLARATION

(PCT Rule 44 1)

D3 af mading
tay ik yeary

0 3 DEC 2007

Applicant’s of agent's [ile eltrnce

30031 PwOR

FOR FURTHER ACTION  See paragraphs | and 4 below

PCTIUS 07/05005

International apphication No Intennatiznal Mg date
Fuy otk peae)

28 February 2007 {28.02.2007)

Applicart MOSKOWITZ, Nathan

Fifing of amengdmends aatd statement vader Article 19

intemational swarch repon

T211 dGeneva 20, Swilzerland, Facsimile My,

4 Reminders

AT

Cruede, Volume 1, Nanonal Chaplers ang the WIPO Interned e

1 Fhe applezont 15 herchy nebiflcd that the etematennl search report and the wittes opumon of the Inlernational Searching
Authurily have byerl gstablizhed and are transmsted berewilh

The applicant s entitled, if be s wishes, W amend the clams of the mwmuional anplication fses Kels 16
When? The time limit Jor liling such smendmeats is normally two manths from the dae of raaminel of e

Whore? Dhrectly to the Iniemationdl Buieaw of WIFO, 34 chemin des Colombenies

For moce detailed insfructions. sec the potes an the sccompanying sheer

M D Tiwe applicans 1y hereby notified that no iniernanonal search repart will be 2stablished and (hae the declareuos unde
Article 10 a) toothes ellect and the wetten opinion ot the Internatwnal Searching Aulboriy ace iransitied Rerewith

1 D With regard in the protest agams) pavinend of (an) sddstional 1oc|$) undes Kuly 40 2, the applicant s aetificd thar

[:I the protest wgether with the decisiw thereon has been transmitied 10 1he fnternanonal Burcan ogether with Lhe
appheant's request o furward the exts of buth 1he protest and the devisien thercon 1o 1he desgnated D Tices

Ij nuy wkecrsinn figs heen made yet on e prowst; the sppticans wil de notfied as soon 45 4 decision 15 made

Shonty afier the expuration of 18 monchs Irom 1he prionty dote, the wicrranonal applicatiun widl be pubdished by the
Internatwnat Favas 17 e applcant wishes o avand o postpoine publcation, @ potice of wdhdrawaf of she ngernativial
applicalion of ul the poonTy clamm, must resch e Ingmatwonal Bierea a5 peeosvided in Rudes 90005 1 and 90bis 3, respoctively.
hatlorz the voaapleian of the lechnical pieparanons for inlernational publeestien

The apphcart miay subrit camments on an mfurmal basis ore the w riter epamon nf the Interrational Srarching Authoody o e
fncrpittonal Buecoy  The internanonal Bureay wil) send 3 wopy uf sueh comments o al) destgnated ¢f¥ices onless an
Al BTon s prehim may o8 amnmEten o has been or s o be cstablished
the piblic bt mes beloee the expitaton of 30 monthe brom the prioeity dne
Within 19 month s frum v piocity date. bt unly 15 respect af same designated Oflices, 3 dernand Sor mromational pre Hmnan
cxamnnation mustbe Gled i'the appliceny wishes o posipane the £niry inlo she nauenal phase untib 30 mombs iTom ke pnonn
dinte (n some Offices oven fateri: otherwise, the appheant must, within I8 montbs fron the priosin dote, perform the prescrbed
agts oy entry i fic national phase before thise designated DMices .

Ja respect of gihes desipnated Offices. the e fimat of M wmamtks {or ater) will apply even st no densand 55 fed within 19

Vhese comments wourld aisa be made avadabic

See e Annex te Form PCTO and, for derails akout the apphic ubie (ime s, Ofbce by GiMice, see e 20T dppieam s

Name and mahing address of the [SALTS

w3 Sop FCT. Aum 1S5AU S
faamminsion for Batapd

F F ERGREELE
;fo Box 1 5.0. Adrraokia Vigmia 291450 PUT rhladumn &
Facsimple N 571-373-3206 PET OEP £71 2,

Les WY Young

Form PCTASAC20 {annary 2HEHy

FHEE MOFES OF UG LLEGRYING Shediy
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PATENT COGPERATION TREATY

PCT

INTERNATIONAL SEARCII REFORT
(PCT Article |8 and Roles 43 and 44y

Apphica’s o1 epem’s Mle reference FOR FURTHER <ee Form BOTAS A0
0031081 PWOZ ACTION as well as, where apphcable. iern 5 below
Lniernational apptrcation Mo toieraaiional Bhag date fdar ol yenr) {Earliest} Prioeny Date  (dav-maonsfeyear!
PCT/US 07/05005 28 Fubiryary 2007 (28.02 2001 04 Aprit 2006 (04 B4 2005}

Apuhicany T

MOSKCWITZ Marhan

This mtematanal search report has been prupdred by s Intematonal Searching Authorigy and 15 tremsnnited 1o the epphicand
acgording b Arlclg 18 A copy s being bonsotitiea © the Inwenational Buregn

AP
Thiz .pternrional search report consist ol & towl of __j_l':_ shealy
D i 15 alin apcompanicd By @ copy of cach prior ant dosument cied in this ioport

| Buws el the report
g Witk regard o the language, (he inlematonal seaich was carned ou o the basis o
th Mt rnational 2ppiwatien in Lhe language i which it was {iled

D & franslacion of the international apphization inte which is the fanpoage ol

a trzmslihion formished For the purposes ol il'lt:m;il._i\mal s¢a (R\.III:S__I:JM] and 23 Mebi}

o D Rls termational search repon has Boea estatlished laketg o aconant Ihe reclfication of aa ohiviees misiahe
authorized by o nobificd i thas Awthenty under Hule Y1 {lule 47 odustald

[ D Wieth regard 1o oy nucketide anddur amina acid sequence disclazed i the spternational spplich o, see Box No |

D Lertsw ciaims were [eand wrscarchable (soe Hoa No L)

=3

kl D Unity of invention [s lackimg {see Boy hoo 1)

4 Wilhoregand to the tithe
the et i3 apprved as subadited By the sppham.

E the tesd has Been estabished by this Authuriy vrrced as fidlluas

ARTFICIAL G FOR POSTERION PLACEMENT IN 1HE LUMBAR SPINE

v

4 With regord 1o the ahatruct,

e texl s 2pproved a5 wbmincd by the npphican

D tite 1) has becn estabished, according ta Role 38 2ib), by this Authorily as it appears in Boxg Mo Y The apgplicant
mMay. wiliin one month Irom o date of mantbng of e itetnatwonst scarch report, submit comments (o thws Authonly

6 With regard 1o the drawiags,
a  the figuee oi the drawings 19 be puttished with the abgiract o Figary No 174
as suggested by the applicant
a5 felocted by ilns Authonmy, becuuse the apgaliciant Bled ta sugpest 4 fighre
as selecied by this Ambordy, because tus figore better characterizes the mvention

b D neae of the Mautes 15 B be published itk the abstracl

Form PCTASASD (Firat sheet) 1Apnl 2007}

MOSKOWITZ-00002274

Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 379



Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 380



Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 381



WRITTEN OPINION OF THE Intzranunal apphicatva No

INTERNATHONAL SEARCHING AUTHORITY

PCTIUS 07HI5005
Box Mo Basis of this upinion
b With regurd to the language. this opiston has heen established on the basis of
B] the inletnational spplicatis in the Janguage n which i was fited
4 lation of the ine } apph mio which s the language of a

ar -
translation jurmshed For the purposes of ternational search (Rutes 12.312) and 23 11b)

2 D Tivs epinion hes been cstablished iaking mtu account the rectification of an abhvious mistake avthonized by or nonfred
to this Autharity unde:r Rube 21 i Rule 43405 Hay)

1. With regurd to any auclestide and/or amian seid sequence disclosed wn The mmermational application, this opimion has been
estabhshed un the basis of

@ type of mateiiat
D assyguense hsong

D 1ableis) retated o the sequence lishing

b tormat of matenial

EI DIl

I:l in clegtrome form

¢ time of {ing:furnshing
D comancd in the inwernatonsl applicanon 4 filed
D filed togerher wilh the mtztnational application in elechioni farm

D futnished subsequenily 1o this Authrry lor the purpnses of search

+4 D i addition 16 the case that more thap one version of copy of & sequence fisting andsor 1able(s) iclaunyg thereto has bren
filed or turnishedd. the requrred stalements shad (the informalion in the subscquent o1 addshonal comes 15 identicsl 1 dhar
In the application as filed or Joes nut go deyand the application as filed, as appropniate, wese furnished

S Adedtional zomments

Form PCTISAR37 (Bav No 1) (Aprit 2007)
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WRILITEN OPINION OF THE inieenational apphcation No

INTERNATIONAL SEARCHING AUTHORITY

PCTASS D7HD5005

Supplementnl Box

Tn case sbe space in gay of the preceding boxes by not sufficient,

Continuation of
Boa ¥V, Sect 2

As partaining 1o ciaim 21, Kalier teaches a teol compnsing

4 pair of manipulators 10 and 11 each having a cradie for each of sad plates 3 (cot 5, in 28-39; Fig 2, 3).

whargin the manpulators forca the spikes 8 of sand plales inlg the verebral snd plates 1 (col 4, In 53-64; Fig 1, 5) ang

wherein tha tool is used 1o nsert the pair nf plates, disposed wi lhe cradles of the separators, between a palr vertebral endplales (col & In
29-50).

Kelier does np{ shaw aignment membars, A wedge sgparalur, or posteron msartion

Gordon leaches a 100 compiising,

a porr of manripulstara eack having a cradle 716 fur a plate 488 and an insen 470, sai0 cretles including trreaded alignment members 726
(Fip a2, 41,473}, and

a wesge separator 778 disposod between a pair of manipuiztors 780 and 782 (paca [0253]. Fig 50a, 50b):
wherein the toal is used 1w posteriody nseri the pair of plaics, disposed in tha cradles of the separators, t A palr
(para (0253], [02689], {0262])

wherein sa1d wodoe $203¢a101 15 used fo saparate said patt uf plates tpara {0253], (0262])

Yvhiie Gordon duss nol show thal lhe slignmen! merbers cooperate with [ha first alignment members of the plaies & would have bagn
ubvicus (o ona of ordinary skill m the @i that the alignment members weuld have lo cooperats with he first alignment members i criar g
expand tha Dlale 35sembly ol ckaim 10, as the assembly of cldimi 10 15 expanded by means of the (irst ahgnment member (see clams 1

and 10}

As penainng ta tlam 22, Kelisr and Gordon teach tha above ool of dlam 21 Gordan alse 1eauhes 2 taol wharein the separater 77815
aciuated by a push/pull red 782 (pora 10253); Fig 508, S0b). While Gordon does vt show that the rod inchuges digitinsers for operaior of
tha tovl, 11 would have beeh obvious 'o ane of ordinary skill m the an Inat such a modification wousd aliow lor mare praciss Manewvaring of

1ha tool.

Az partaining to cia:m 23, Keller and Gordon teach Ine above tool of claim 22, Keller also 1eachas @ tool whesein a separaior 4 Is attachad
lo A manipulator 23 (co 5,10 58 to col &, in 2 Fig 7)) While Keller dosz 2ot show that the spparalor 1s allached by a tranemissiun inkage,
o does teach that the Srzdle mamipulators 10 and 11 may b2 interconnected by o linkage 12 {Fig 2 11 would have boan obyvious to one of
ardinary sk in the arn that the separater mechanisrm nnght be attachad to a manipulator by 8 ransmission nkage in ordet 10 reduce he
complexity of the precedure and reduce The size of ha incision needed lu inserl the required tools

Claims 17, 19 2n0 20 lack a1 wivantive step undar PCT Adicle 23(3) as beng advious over Keller in view of US 2005:0027362 A1 to
WILLIAMS st al, jnereinafter Wilkams®),

As pertaining 1o clakm 17, Keler teaches the above disc of ciaim 11 Keller alec leaches 3 disc wheran the substaniirily paradel plaies
cotitatny an anay of spikes § (oot 4, In 53 64, Fig 1, §). Willams leaches a dsc whotein the substantally paralle) plates contain an aray of
spikes, said spikes inclading conical and angled spikes (para [Q06Z], (00E7]. Fig 5c 5S¢ Whie Wilams dces not show pyraitidat spikes,
Il dos 18ach squane spikes, which ars vary smrlilar in form and funckarn o pyramidal spikes 1 would have been obviuus 10 one ¢l oromnary
skilin the art that e conicat spike should be cenlial, as it will he subyecied to varying forces from alt angles I wolid ~ave baean Gbwious
10 one of crdicary kil in tha arl (hal the pytamica! sgikes shuud bo an the adge, as the forcas on them will lend 1o come pemendicular
and paraite] tu the edge. 1t wouid have bean odvious o one of ordinary skill i the art thal the angled spikes should be between the
pytamidsl pikes and the center, 36 the forses on them wilteng 1 come o (na closer sdge cf the implant.

1t would have besnh obvious for one of erad:nacy skill in the art i combine ihess referennes as both teach replacsment discs, with Keller
teaching B tise with sacunng spikes ang Williams leaching the sperific configuration of said spikes

As gerainng 1o clain 19. Keller teaches the above disc ol claim 15. leaches a disc the disc may be canstructed of
taciolucent or Wagillonal matanals (para [J066Y) While Willi doas not Ity show that rad: lanals ere used in the ring-
vhaped mambar, it would have besn obvious 1o one ol ardinasry skill i the art that suth a composlion would afluw for radiograpiic
aetitificatient of the thye and easier placeman cl the cofe while not ohscunng the venebral endplates

As partaiting 1o claim 20, Keiler and Wilams t2ach the ziiove disc of cfalm 18 Keller teaches a disc whergie the cote 4 includes supennt
angd inkanor domas {Fig 1}

—Continued in Supplomentat Box- -

Form PCUESAC 23T (Suppicemesntal Boxy { Apnil 2007
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Iniernzbional appliation No

WRITTEN OPINION UF THE
PCT/US 07105006

INTERNATIONALSEARCHING AUTHORITY

Supplemental Box

I case the space in any of the preceding boxes is not sufficient.

Contuuation ol
Box V Secl. 2

Claimns 1, 2 and 5-3 lack an inventive step undar PCT Articie 33{3) a5 being oovious over Keller in view of US 2004/0254644 A1 {TAYLUH)
and US 20050049590 At 1o ALLEYNE st ai. (hereinafter 'Alieyne’}

As pertairung to claine 1, Kellar teachas a disc campnising

a pair of substanbally parallel platas 3. that meve apar alorg a fiest aks, In ordar to occupy a space dganned by verdeb: ol encpiatas 1 (col
4,in 54-54, Fig 1}

acore 4. dis;gsea betwean the palr of phates 3, that permits the venshiral endplates (G move elztive [0 one anather {col 4, in 67 to col &, In
2, fFea 1), and

@ tmler 7 which prevents the core 4 from being #xiruded trom between the substartially parallyl plates 3 (cot 4, nB7 10 col S, In 1. Mg 1)
Keller doas net taach plate expanson or mulli-axial expansion.

Taylor teaches a isc compnsrg a4 least ene parr of subslantially paralist plates 12 and 14 winich ocCupy a space defined by venebral
Breiplales each of said paratte! plates ncluding a first plate 12 ¢r 14 and a second extending ptate 18 that moves along a horzonlal axs
{pata 10044], (00S3T, Fig 1. While Tayior does noi show that (he second plates side, il would hava been obyious i one of ordinary skill in
the art thai the plaies slide wilh regards to the extanding wadye 97 and that the hinges 22 coutd be replaced with shding track members
s'mmat 1o 1he wedge track 95 (para {0071]: Fig 1, ).

I\lleynq‘ hps 8N AKP on device Inat o) ds 3 fixation member 112 and 126 alzng honzorial o vertical axes, respectively, with
raspect W Ihe fixation driver 120 (Fig Bb. 10a). Whie Alleyne does not show 10 these emoodiments that Ihe members are indved slong
both axs 10 the same dewvica, 1t does feach that the device may be expandead bolh horzorially and verically (pare {B033]. 1t would have
beer nbvious to one of ardinary shdi [n the an that 1ne twe mechanisms coutd be comtunad for fixation along two axes (0 provide 4 mare
secure fiaatwon along four planes rather thran wo.

It woultt have been obywous for one of prdinary shil in the an ta combine these references as al' lsach spinal replaement systems, with
Kutle: teaching the basic cisc system. Taylor teaching a Method of expanding plaies 1o atcommodale larger vantabraa and Alleyne
tmaching & system which can expand the sysiem along bwu axes

Asg peﬂalmng to clarm 2 Waiter, aylor, and Alleyna teacs tha above d sc of clann 1. Keltet a'so teaches a disc wheren the fmiter 7
y ring shaped bl having & 18ised edge. and the core 4 is disposed within said imiter (Fig 5).

As pertaining fo caim 5 Kelter, Taylor, and Alisyne teacn the sbove disc of clam 1 Alieyne also luaches an ¥xpansion device wherein
the expans:on device muludes a plurality of threadad worm gaars thatl expand a fixalion member 112 o1 128 akng honzonial or vertical
axas, respoctively, with raspect to the fixation dnver 104 ar 120 (F.g 8b, 10a) ‘W¥hils Alleyne coes nol show that the members are moved
along both axes in ine same device, it would have been obvicus 10 one of ardnary skill In ihe art that the 'we mechanisms would be
comblinad to provide for fixation I twa axes 1o provide 2 mare secure fixation along four planes rather than two it would 3is9 have baan
obvious to one of ordinary skill in the an thel a screw Coukd ba subsiituted for the thresded worm gear.

As pertamng lo claim 6, Keller. Tayke, and Alleyne tesch the above disc of claim 5. Alleyne also hes an lon device
the expansion dev c6 !unner nciudss @ plurality of adiustment screws 12€ and slofted worm nuts 122 and 124 !hal copparale with the

Threaded worm gear 120 (Fig 10a).

As pertaining to ctaen 7, Kailer, | aylor and Ateyne lgach the above disc ol cluar: 6, Alleyne also 5 an Y device

lhe threaded worm qears 120 inciuda threads which cooparate with the siols on the wom nits 122 ang 124, sadd worm duls being
ntarnally thresied and cooperating with threads disposed on the adjusimens screws 126 (Fiy 10a) Alleyne alsn teaches A davice whearein
the Jriving scraw 31 includes \hreads wineh cooparala with ogonings gisposad on a fiest plate 30 (Fig &b)

As penaming to daim 3 Kaller, Taylor, and Alleyne taach the above digc of claim 7. While Alleyne doas nol show that the exaansion
device 15 remaoved upan completion of tha expats on, Alleyne. 5 device does not use a mobile core (Frg 9k, 10! It would bave buern
abviaus to ohe of ordinary skill in the art that in omer for & Rexon-pormitting core o be Introducad and propedy usad, the expansion davis
would have 10 ba removed

As pertawing to claim 9, Keller, Taylor. and Allgyne tauch the above disc of claim 8 Kellar aiso teaches 4 aisc which further includes a
trough 7 awsposad in the center of the paralie! plates 3 which reteives the core 4 (Fig 1)

Ctains 3 and & kack an inventve siep under PCT Aricle 33t3) as being shvicus over Kelter in wew of Taylor. i further view ot Alleyne. avi
atifin view of US 2005/0215084 A1 1 FLEISCHMANN ! al. theteinafter Flaschmann

Az pertaining to caim 3. Kellar, Taylar. and Alleyna teach ine above disc of cfaiin 2. Fiaisehmonn teaches a dise whaeem this lieiter

Includes twa substanually ring shaped members 1Dk, wherein the core +i¢ludes a pair of flanqes 20 at the top and battom of the cora. and
wherein the flanges of the core are ensconced within the two 1 ng shapad members of said limrter (Fig te, 3a). | wouid have baer obvious
for ane uf cedinary skill in the an 1o comhine these refarences a5 Kaller teaches a disc with a core end Flerschmann leachns a way of

smguring such a cors

As pertaining to daim 4 Koller, Tayior. Adeyne. and Firiscniann teach the above dise of tlaim 3. Keller atsn teaches a disc which further
includes 2 Wough 7 ispossd 1 the center of the paraile) prates 3 which recelses e core 3 (Fig 1}

~--Cantinued n Suppreieental Box-~

Farm PCYHS A7 (Supplementai Box) (Apri 2047)
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NOTES TO FORM PCTASA/220 {continued)

The lener must ndicate the differences perween the claims as fled and e clams as amended It muast,
particular, indicate. 11 connectian with each claim appeaning in the intemational apphication Gt being understaad

that dentical ndcatmns conceming several clamms may te grouped), whether

(1) the davm s unchanged:
(1)  the dawn 1s cancelled,
(iis)  the clam s new,
(tv) the daim repiices ong or muie claims as filed,
tv) the claim s the result of the division of a claim ac filed.

The following exaimplesillustrate the manner in which amendments mustbe explained in the accompanyihy

letter:
b {Where onngmally there were 48 clauns and ahier amendmeni of some clams there are 51
UClamms ) te 29, 31,32, 3435, 37 10 4& replaced by amended claims beanng ihe ssine numbers,

clamms ). 33 and 36 unchaniged: new claims 45 to 51 added ™
[Where onginally mere were 15 clarme and zher amendrent of all chans there are 11}

“Claims | to 15 cepliced by amended claims Lo 1"
[ Where onginally there were 14 chairns and the amendments conssst i caneeliing sorme claims and in adding,

ot

new clamms)
“Claims | to & and 19 unchanged, claims 7 (o |3 cancelled. new ciams 15, 16 and 17 added ™ nr

“Clame 7 o i3 cancelted, new claime (3, 16 and 17 added; all ather cims unchanged.”

1 {Wher vanous kinds of amendmenss are made}
"Clams |- 10 uncharped, claims V1 1o 13, 18 and |9 cancelled, claims 14, 15 and 16 replaced by amended

clain 14, claim | 7 ubdwveded it amended claims 15, 16 and 17, new claims 20 and 21 added ©

“Sratement under Articde 1%1)" (Rule 46.4)
The amendments may be accompanied by a staternent explaining the amendments and indicating any impac) thal
such amendments might 1ave on the descripiion and the drawings (which caneot be amended under Articie 19(1))

The staternzm will be pubhshed with the international application and the amended claims.
lication is to be published

It musi be in the Janguage in which the international app
It must b. trtef, not exceeding 500 words if in Engitsh or if translated into English.

it should not be: confused with and does not replace ths lerter indicating the differences between the claims as filed
and as amended. It must be filed on a separate sheet and must be wdentified as such by a heading, preferabiy by

using the words “Statement under Arnicle 19(1)."
it may dot contain any disparaging comments on the internanonal search rcport or the refevance of citations
contamed in that report Reforence o citations, relevant to a given claim, contained n the internabional scarch

report may be marde only i connection with an amendment of that claxn

C ifad d for infernational preliminary esamination has already been filed
if. at the time of fling any amendments and any accompanying stalvmeni, under Article 19, a dermand for
internanonal pretiminary examunahon has already heen submitted, the appheant must preferably, at the time of
fling the amendments {and any statement) wath the International Bureau, alsa file with the Imernational
Preliminary Examinmg Authoriry a copy aof such amendments (and of any statement) and, where required, a

t of such ¢ for the procedure before that Authoniy (see Rules 55.3(a) and 62.2, first

sentence). For fusther informanon, see the Notes 1o the demand form (FCT/APEASECE )

If a denand for sntematwooal preliminary examination 1s made, the wiiien opinion of the international Searching
Authonty will, except in certain cases where the International Preliminary Examiting Authonity did not act as
international Searching Authonty and where it has notified the Intermational Bureaw wnder Rule 66 1hés(h), be
considered to be a written opinion of the Iatemational Preliminary Examining Authonity. if a demand 1s made, the
applicant may submit 1o the Intemational Pretimmary Exarninimg Authonty areply to the written opinion together,
where appropuiate, with amendments before the expiration of 3 months fom the date of mailing of Form
PCTNSA220 or before the expsration of 22 months from the priority date, whichever expires later (Rule 434is_1(c)).

t app!i:atiun'.';r entry ioto the national phase

Copsequence with regard to tr of the inter

The applicant’s attentian 15 drawn to the fact that, upon entry into the nationalphase, a tiansiztion of the clmms as
arnended under Article 19 may have to be furnished 1o the designatedfelected Offices, mstead of, ar e addition to,

the translation of the chims as filed.
For further detalls on the requirements of each designated/eiected Office, see the PCT Applicane ' Gude,

Volume I1

otes to Form PCT/ISA/220 (second sheel) (January 2004)
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Dot code: IDS PTO/SB/0Ba (01-10)
! Appraved for use through D7/31/2012. OMB 0851-0031

Do description: Infarmation Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; L1.5. DEPARTMENT OF COMMERCE
Under the Paperwork Raeduction Act of 1995, no persons are required o resy to a callection of r ion unless it contains a valid OMB contro] number.

Application Number 13084543

Filing Date 2011-04-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Moskongitz, et al

Art Unit 3723
Examiner Name | PHILOGENE, PEDRO
Attorney Docket Number |300310105PU82

U.S.PATENTS
. . . . Pages,Calumns,Lines where
Examinerj Cite Kind Name of Patentee or Applicant ! !
Initial* No Patent Number Code? Issue Date of cited Document R.elevant Passages or Relevant
Figures Appear
1 4904261 19980-02-27 Dove et al.
2 7875078 2011-01-25 Mathieu et al.
3 7232464 2007-08-19 Mathieu et al.
4 7846207 2010-12-07 Lechmann et al,
5 78626186 2011-01-04 Lechmann et al.
3] 5290312 1994-03-01 Kaojimoto et al
If you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS
. — . i . Pages,Columns,Lines where
Examiner, Cite No Publication Kind | Publication Name of Patentee or Applicant Relevant Passages or Relevant
Initial* Number Codel| Date of cited Document )
Figures Appear
EFSWeb21.17
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Application Number 13084543
Filing Date 2011-04-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ] Moskongitz, et al

Art Unit 3733

Exatniner Name lPHILOGENE, PEDRO
Attorney Dacket Number | 3003/0105PUS2

1 20100305704 2010-12-02 Messerli et al.
2 20050177235 2005-08-11 Baynham et al
3 20020088977 2002-06-06 Jacksan

If yau wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS
Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind |Publication ’:arrll;:r:&e;t;?;ze 9" | where Relevant Ts
lnitial®* {No |Numberd Codezj Caded| Date PR Passages or Relevant
Document .
Figures Appear
1 O

If you wish to add additional Foreign Patent Document citation information please click the Add bution

NON-PATENT LITERATURE DOCUMENTS

include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), titie of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner] Cite
Initials* | Na

International Search Report (ISR} and Written Opinion of the International Searching Autharity, 09 July 2008, 0
International Application No. PCT/US07/021013

If you wish to add additional non-patent literature document citation information please ciick the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 808, Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

EFSWeb21.17
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Application Number 13084543

Filing Date 2011-04-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.98)

First Named Inventor ] Moskogitz, et al

Art Unit 3733

Examiner Name EHILOGENE, PEDRO
Attorney Docket Number | 3003/0105PUS2

1 8ee Kind Codes of USPTO Patant Documents at www. USPTO. GOV or MPEP 901.04. ? Enter office that issued the documant, by the two-letter cade (WIPO

Standard ST.3). * Far Japanese patent documents, the indication of the year of the reign of the Emperor must precede the sertal number of the patent document.
4 Kind of document by the appropriate symbcls as indicated on the document under WIPO Standard ST.16 if possible. & Applicant is to place 3 check mark here if
English language transiation is attached.

EFSWeb2117

MOSKOWITZ-00002284

Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 389



Application Number 13084543
Filing Date 2011-04-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ] Moskonitz, et al

Art Unit 3733

Examiner Name EH!LOGENE, PEDRO
Attorney Docket Number | 3003/0105PUS2

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1,97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in @ communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[[] See attached certification statement.
X| The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

B A cerification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fJahn J. Dresch/ Date (YYYY-MM-DD) 2012-04-18

Name/Print John J. Dresch Registration Number 46672

This cailection 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. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14, This collection is estimated o take 1 hour to complete, including gathering, preparing and submitting the completed
application form ta 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 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. Bax 1450, Alexandria,
VA 22313-1450.

EFSWeb 2117
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary, and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related fo a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of infarmation Act

(5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a), Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disciosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to oppasing counsel in the course of settlement
negotiations,

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the ingividual has reguested assistance from the
Member with respect to the subject matter of the record.

4, A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the informaticn in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1674, as amended, pursuant to 5§ U.5.C. 552a(m).

5. A record related to an Intemational Application filed under the Patent Cooperation Treaty in this system of records
may be disclesed, as a routine use. to the international Bureau of the World Intellectual Property Organization, pursuant
ta the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U, 8.C. 2804 and
2806. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disciosure shall not be used to make
determinations about individuals.

8. A record from this system of recards may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151, Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as 3 routine use, to the public if the record was filed in
an application which becarme abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9, A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of Iaw or regulation.

EFS Web 2.1.17
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ATTORNEY DOCKET NO.: 3003°0105PUS2

UNITED STATES PATENT AND TRADEMARK OFFICE

Application Number:

Filing Datc:

Group Art Unit;

Examiner;

Canfirmation No.:

Title:

13:084,543

0411722011

3733

PHILOGENE. PEDRO
1305

BI-DIRECTIONAL FIXATING TRANSVERTEBRAL
BODY SCREWS AND POSTERIOR CERVICAL AND
LUMBAR INTERARTICULATING JOINT
CALIBRATED STAPLING DEVICES FOR SPINAL
FLSION

Commissioner for Patents

P.O. Box 1450

Alcxandria, VA 22313-1450

Dear Sivs

INFORMATION DISCLOSURE STATEMENT

I. This Information Disclosure Staicment is submitted:
(check at teast one box A, B.or C)

A,

0

{1} Within three months of the filing date of a national application
(other than a continued prosccution application),

(2) Within three months of the date of entry of the national stage in
an international application:

(3) Before the mailing of a first Office action on the merits; or

(4} Before the mailing of a first Office action after the filing of u
request for continued examination.

after the period speciticd in (A), provided that the information
disclosure statement is filed before the maiting date of any of a
final action, a notice of allowance, or an action that otherwise
closes prosccution in the application. and it is accompanicd by one
of:

(y ] A statement that:

MOSKOWITZ-00002287
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(8)

(b)

OR
2 X

ATTORNEY DOCKET NO.: 3003:0105PUS2

™ cach item of information conlained in the
information disclosurc statement was first cited in
any communication from a forcign patent office in a
counterpart foreipn application not more than threc
months prior to the filing of the information
disclosure statement: or

O no item of information contained in the
information disclosure statement was cited in a
communication from a forcign patent office in a
counterpart torcign application, and, to the
knowledge of the person signing the certification
afier making rcasonablc inquiry, no item of
mformation contained in the information disclosure
statement was known to any individus! designated
in § 1.56(c) more than three months prior to the
filing of the information disclosure statement.

a $180.00 IDS fee.

after the period specified in (B) provided that the information
disclosure statement is filed on or before payment of the issue fee
and is accompanied by:

m O
(a)

{b)

A statement that:

1] cach item of information contained in the
information disclosure statcment was first cited in
any communication from a forcign patent office in
counterpart forcign application not more than three
mounths prior to the filing of the information
disclosure statement: or

0 no itcm of information contained in the
information disclosure statcment was cited i a
communication from a torcign patent office in a
counterpart foreign application, and. to the
knowledge of the person signing the certification
after making reasonable mquiry, no item of
information contained in the information disclosure
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ATTORNEY DOCKET NO.: 3003°0105PUS2

y Complete English Translation

,..
o
-
td

English Language Equivalent Publication or Patent that is a
Complete Translation

(List any known English langnage documents
corresponding or related to a non-English language
document as a separate reference on the attached
PTO/SB/08b or PTO-1449.)

3 X Communication from a forcign office in a counterpart
forcign application that indicates the degree of relevance
found by the forcign office and that is in the English
Lunguage.

4) | Communication from a forcign office in a counterpart
forcign application that indicates the degree of relevance
found by the forcign office and that is NOT in the English
Language: (check all that appty)

(a)  []  Complete English Language Translation of the
communication

m O English Language Translation of Relevant
Portion(s) of the communication

() O ISR with an "X", "Y", or "A" indication only
(5) [0  English Language Abstract

(6} O Concise Statement of Relevance. as 1t is presently
understood by an individual most knowledgeable aboul the
content of the information listed that is not in the English
language.

IV,  Itis requested that the informatton disclosed herein be considered by the
Examincr and formally made of record in this application. This citation docs not
constitutc an admission that the reference is relevant or material to the claims. It
is only cited as constituting related art of which the applicants arc aware.
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ATTORNEY DOCKET NQO.: 3003:0105PUS2

V. Plcuse charge any shortage in fees due in councction with the filing of this,
concurrent and future replics. including extension of time feey, to Deposit
Account 505364 and please credit any excess fees to such deposit account.

Respectfully Submitted,

./ John J. Dresch !
John 1, Dresch
Attorncy for Applicant(s)
Reg. No. 46,672

April 18,2012

Dresch 1P Law, PLLC

PO BOX 650903

Potomac Falls, VA 20165

Tel: 1.571.333.0930

Fax; 1.703.485.027%

idreschia drgschiplaw.com

“%% Customer No, 87409 ##+**
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Description Fee Code Quantity Amount SuE;I';(t;)I in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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30030105PUS2_IDS_transmitta 100136
5 Transmittal Letter i_letter_20120418_readyforfilin ne 5
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Warnings:
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30687
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Warnings:
Information:
Total Files Size {in bytes){ 10790421

This Acknowiedgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt simifarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date {see 37 CFR
1.53({b)-(d) and MPEP 506), a Filing Receipt {37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the applicatien.

National Stage of an International Application under 35 U.5.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Recejving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date {see PCT Article 11 and MPEP 1810), a Notification of the international Application Number
and of the International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning
nationaf security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PCT/US2007/021013 09.07.2008

PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To MATTHEW T. SHANLEY PCT

McGrath Geissler Olds & Richardson, PLLC

PO Box 1364
Fairfax, Virginia 22082 NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

tesmaminees 09 JUL 2008

Apphicant’s or agent's file reference
FOR FURTHER ACTION  See paragraphs 1 and 4 below

30030105pwoi
International application No Intemational filng date
PCT/US2007/021013 (day/manthyear) 01 October 2007

APPIEAN 4 S KOWITZ, Ahmnon D.

1. [X] 1he applicant is hereby notified that the intemationg) search report and tre writtcn opinion of the Iniemational Searching
Anthority have been established and are transmitted herewith

Filing of amendments and statement under Article 19;
The applicant is entitled, if he 50 wishes, fo amend the claims of the internativnal apphication (sce Rule 45)
When? The time fimit for filing such amendments is normafly Iwo months from the date of transmittat of the
intermarional search repon.
Where? Directly to the International Bureau of WIPO, 34 chermin des Colombertes
1211 Geneva 20, Switzerland, Facsimile No @ +41 22 740 14 33

For more detwiled tustroctions, sce the notes on the accompanying sheet,

2, D The applicant 1s hereby nolificd that no smemational search repon will be estabhshed and shar the dectaration under
Articlc 17(2)(a} to that £ffect and the written opinion of the International Searching Authority are transmitted herewith,

3 D With regard to the prolest against payment of (an) addibonal fee(s) under Rule 40 2, the upplcant is notificd that:

D the protest together with the decision thereon has been transmilicd o the International Buscau together with the
applicani's request to forward the texts of hoth the protest and the ducision thereon o the designated Offices.

D no decision hos been made yet an the protest: the applicant will be notified as soon as a decision is made

4. Reminders
Shonly after the expiration of I8 months from the priority date, the internationa) application will be pubhshed by the
Inicmnational Dureau. I the applicant wishes 1o avoid or posipone pubtication, a notice of withdrawal of the micmational
application, or of the priority claim, must reach the International Bureau as provided in Rules 905is.1 and 9Cbes 3, respeclively,
betore the complction of the techmeal preparations for intemational publication.
The applicant may submit comments on an informal basis on the writien opinian of the Intemational Seardnng Authority to the
International Burcau  The Internativnnl Bureau will semd a copy of such « ts to all d d Offices uniess an
international preliminary examination report has been or s to be established. These comments would also be made availablc to
the public but aot before the expiration of 30 months from the pnority date.
Within 19 meonths from the prioruy date, but only in respect of some desigs d Offices, ad d for 1ntemational prehmmary
examination mast be filed 1€ the appl wishes to postpone Lhe entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the opplicant must, within 20 months Irom the prionty date, perform the preseribed
acts for enlry into the national phase before those designated Offices.
i respect of other designated Offices, the time Limit of 3¢ months (or later) will apply even 1if no demand is filed withn 19
months
See the Annex o Form PCT/IB/301 and, for details about the applicable time fimits, Office by Office, sec the PCT Applicant’s
Gharde, Volume [1, National Chapters and the WIPQO Intemet site,

Name and mailing address of the (SA/US Authorized officer:
Mail Stop PCY, A {SALUS
Commsstoner for Patents Biaima R. Copenheaver
P.O. Box 1450, Aloxandria, Virgnia 22343 1450
Facsimile No. 571-273-)20¢ Tetephone No,  571-272.7174
Furm PCT/ISA/220 {lanuary 2004) (See noles on accompanying sheel)
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PCT/US2007/021013 09.07.2008

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
{PCT Articie |18 and Rules 43 and 44)

Applicant’s ot ageal’s file reference FOR FURTHER se¢ Form PCT/SA220
30030 t05pwo 1t ACTION as well as, where applicable, item 5 below.
International application No internstional filing date (day/manth/year) (Earliest) Priority Date (day/monthiyear)
PCTIUS2007/021013 01 Octobsr 2007 29 September 2006

Apphicant

MOSKOWITZ, Ahmnon D.

This international search repart has been prepared by this Internetional Searching Authority and is transmitted to the spplicant
according 3o Article 18. A copy is being transmitted fo the Internationai Bureau

‘
This ntemational search seport consists of a total of é sheets,
[:] 1 is also accpmpanied by a copy of cach prior ant document cited n this report

1. Basis of the report
2. With regard to the language, the intemational search was carried out on the basis of

E the imcrnational application in the language n which it was filed

D a transiation of the internalional application into which is the language
of a transiation formished for the purposes of intermational search (Rufes 12.3(a) and 23 (b))

b. B With 1egard 1o any nucleotide and/or amine acid sequence disclosed in the intemational application, sce Boa Na 1
2 D Certain claims were found unseurchable {sce Box No I}
3 Unity of invention is lacking (sce Box No. M)

4. Wnh regard 10 the title,
the text 35 approved as submitted by the applicant
D the text has been estublished hy this Authorty to read as follows

5. With regard 1o the abstract,
& the text s approved as submilited by the applicant
the text has been established, according to Rule 38.2(b), by this Authonty as it appcars m Hox No. iV. The applicant
may, within one month from the date of mailing of this infernational scarch report, submil corments to this Authority
6 With regard ta the drawings,
a. the figure of the drawlags to be published with the abstract is Figure No. 1A
as sugpested by the applicant
D as selected by this Authority, because the applicant failed lo suggest o figure
D a5 selected by this Authority, becanse this Tigure beter characterizes the invention
b. D none of the figures is 10 be published with the abstract

Form PCT/ISA/210 (first sheet) (April 2005)
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PCT/US2007/021013 09.07.2008

INTERNATIONAL SEARCH REPORT Iniernational application No

PCT/US2007/021013

Box Na. 1l Observations where cersain claims were found unsearchable (Continuation of item 2 of first sheet)

This infernational search report has not been established in respect of certain claims wader Article 17(2)a) for the following reasons:

I D Claims Nos.*

because they relate to subject matter not required to be searched by this Authority, namely.

2. D Clatms Nos..

becausc they relate 10 parts of the internativnal application that do not comply with the prescribed requirements to such an
exient thet no meanngful internationat search can be carried aw, specifically:

3 D Claims Nos .

because they are dependent ciatms and are not drafted in accordance with the second aad third sentences of Rule 6.4(n).

Box No. HI  Observations where unity of invention is lacking (Continuation of item 3 of first shert)

This International Searching Authority found multsple inventions in this intematinnal application, as follows:

Group |, daims 1-15 and 24, drawn to a self drifling bane fusion sCrew apparatus compnsing a first box and first and second scraw
mambers.

Group il, claims 16-17 and 25, drawn to a tooi assembly comprising a grpper and screw guide held in place by the plurality of prongs.
Group I, ciaims 18-22, drawn to a cervical facat staple and impaction tool comprsing an insertion member disposed on the top surface
of the curved stapla base.

Group IV, clatm 23, drawn to a lumbar face! staple comprising a pair of rotaling ams and a ratchat attached to one of the rolating arms.

1. D As all required additional search fees were tunely paid by the applicant, this intemational search report covers all searchable
claims

2 D As al) searchable claims could be searched withowt effort justifying additiona! fees, this Autharity did nol invite payment of
additional fees

3 D As only some of the reyuired additional search fees were tmcly paid by the applicant, this intemativnal scarch report covers
only those claims for which fees were paid, specificaily claims Nos

4 g No reyuired additional search foes were umely paid by the applicant  Consequently, s ialem ) sewrch repont is
restricted to the invention first meationed in the claims; 111s covered by clasns Nos -

115,25

Remark ou Protest D The additional scarch fees were accompanicd by the applicant’s protest and, where apphcable, the
payment of a prutest fee
D The addiional scarch fees were sccompanied by the applicant’s protest but the apphicable protest
fee was not puid within the time limit specified in the invitation.
D No protest accompanicd the payment of rdditional scarch fees.

Form PCT/SA210 (cominuanon of first sheet (2)) (April 2005)
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INVITATION TO PAY ADDITIONAL FEES tnteraationn! apphicution No.
AND, WHERE APPLICABLE. PROTEST FEE PCTAIS2007/021013

This apphcation contains the following inventions of groups of invanhons which are not so finked as to form a single yeneral mnventive
concept under PCT Rule 13.1 1n order for all invenlivis 1o be examined, the appropriate addinonal examination fees must be paid

Group 1, claiins 1-15 and 24, drawn la a self drilling bene fustan screw apperslus comprising a ficst box and first and second sarew
rempers

Group (1, claims 18-17 and 25, drawn la a tool assembly compnsing a gripper and screw quide held in piace by the plurality ol prongs.
Group 1. glaims 18-22, drawn 1o 3 cervical facet staple and impaclion toct comprising an insertion member disposed on he lop suface
of tho curved siaple base

Group V., claim 23, drawn to a lumbar lacel siaple compnismg 3 paic of rotating arms and a ratchet atachad 10 ong ol the rotating anns

Tha inventions listad as Groups 1-H1 da not relate to a single general iInventive concept under PCT Ruly 13,1 because. under PCT Ruly

13 2, they lack the same of corresponding special tlechnical fealures for the following reasons. the special lechnical teature of Group |, &
selt driling bone Jusion screw apparatus compising d first bo< and first and second screw members, is nol present in Groups I, #1 end/or
1V, the special technical fealere of Group B, a lool assembly comprisiog e gripper and screw guide held in place by the plurality of
prongs, is not present in Groups |, LIi andfor 1V;  Ihe special technical feature of Group I, a cervical facet staple and impaction tool
comprising an insemion member disposad on the top surface of the curved stapio base, 1s nat present in Groups |, il and/or IV, the spechal
technical featurc of Group IV, a lumbar facet staple compriaing a pair of rotaling arms and a ratghat attachad to one of the rolating arms,
is not present in Groups &, 1l and/or 11

Since none of the special technical features of the Group |, Group )|, Group Nl ot Group IV inventions s found in more than one of tha
nvenlions, unity of (nvenbion 5 lackng

Form PCTASA/206 {extra sheet) (Apnd 2005}
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INVITATION TO PAY ADDITIONAL FEES Internationa) spplication No - -
AND, WHERE APPLICABLE, PROTEST FEE PCYUS2007/021013

This application contains the following inventions or groups of inveniions which are rio! so finked as to form a single general inventive.
concept under PCY Rule 13.1. in order foc all invizntions 1o ba examined, the appropriale additionat examination fees must be paid

Group |, clauns 1 15 and 24, drawn to a self drilling bene fusion screw apparatus comprising a first box and Nirst and second screw
members,

Group |, claims 16-17 and 25, drawn to a tool assembly comprising a gripper ana s¢rew guide held in piace by the plurality ol prongs
Group (. ctarms 18-22, drawn to a cervical facel stapke any impaclion tool comprising &n inserion member disposed on the lop suface
af the curved slaple base. .

Group IV, claim 23, drawn le o lumber lace! staple comprising 8 pair of rofaling arms and a raichel attachad to one of tha ratating arms.

The inventions listed as Groups -1l do not relate 1o 8 single general inventive concep! under PCT Rule 13.1 bocauss, under PCT Rule
13.2, they lack tha same or corresponding special lachnical fasturas for the following reasens. tha special lechmical teature of Group f, @
self deilfing bone Iusion screw apparatus comprising a first box and first and second screw membars, is nol present in Groups N, il and/or
1V, the spacial technical fealure of Group Il, a tool assambly comprising a gripper and screw guida held in place by the plurahity of
prongs, 1s not presant in Graups | 1 andior 1V, tha special technical feature of Graup 111, @ cervical facet staple and iinpaction wot
comprising an msaruan member disposad on the top surface of the curved staple base. is not present Iy Groups |, H andfor IV the special
tachnical teature of Group IV, a iumbar facel siaple comgprising @ pair of ralating arms and a ratchel attached 10 one of the rofating arms,
is nol presenl in Groups |, 1 andfor i,

Since none of the special tachnical featwes of the Group 1, Group 1), Group It or Group IV inventions |5 found in more than one of the
nventions, uaity of invention is Rcking.

Forni PCTNSAL206 (cxtra sheen) (Aprid 2005)
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Application No. Applicant(s)

13/084 543 MOSKOWITZET AL,
Office Action Summary Examiner Anuni

PEDRO PHILOGENE 3733

-~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address —
Period for Reply

A SHORTENED STATUTGORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER |S LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Exiensinng of trme may be available under she previsions af 37 OFR 1 13813) [ no event. rowsver. may s reply be tmery hlad

aller SIX (8] MONTIS ham e maving date of s cormimuncalion

i KD panod for 1aply & speofied abave the maximum stalbiory penod will apply and will axoies SIX 3] MONTHS fromthe mailing date of s communication
- Falure 1o reply witrir the set o extenged panod fon 1eply will by slatllle. causeTne appicalion to hecoma ABANGONED (32 0 £ G § 133,

Any reply tecened oy 1ha il ce atal than thees manths after the mading date of thie commuricaticn even f imely filed may aducs any

garned palent lerm adiustment Ser 37 OFR © 7hab)

Status

NEJ Responsive to communication(s) filed on 18 Ao 2012,
2a) This action is FINAL. 2p)[] This action is non-final.
3)[J Anelection was made by the applicant in response to a restriction reguirement set forth during the interview on
___ therestriction requirement and election have been incorporated into this action.
4)[] Since this application is In condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayie. 1935 C.D 11, 453 0.G. 213,

Disposition of Claims

5B Claim(s) 26-30,33,38-45,48 and 53-81 1s/are pending in the application
5a) Of the above claim{s) ___is/are withdrawn from consideration,

8)[] Claim(s) ____ is/are allowed.

7B Claim(s) 26-30,33,38-15 ang 53-81 is/are rejected.

B)[] Claim(s) _____is/are objscted to.

9] Clamis) ___ are subject to restriction and’or election requirement,

Application Papers

10)[} The specification is objected to by the Examiner.
113J The drawing(s} filed on isfare: a)[] accepted or b)[_] objected to by the Examiner.
Appiicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85{a)

Replacement drawing sheet(s) including the correction is required if the drawing(s}) is objected to. Ses 37 CFR 1.121{d).
12)[] The oath or deciaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.5.C. § 118

2} Acknowledgment is made of a ciaim for foreign priority under 35 U.S.C. § 118(a)-(d) or {f).
a)JAl B[] Some * e)[J None of:
1.7 Certified copies of the pnority documents have been received.
2] Certified copies of the prionty documents have been received in Application No. ___
3.0 Copies of the certified copies of the prionty documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for & list of the certified copies hot receved.

Attachment{s)
1) D Naotice of References Cited (PTO-842) 4] D Interview Summary (FTO-413)
23 [[] Notice of Drafisperson's Palent Drawing Review (PTQ-948) Paper No(s) Mail Date. _____
3) X Intormation Disciosure Statement(s) (PTOSB:08) 5) [] Notice of informal Patent Application
Paper Nots) Mail Diate 4/78:12, 471612 &) [] other
U & Paent and Tradaniad Ofii-s
PTOL-326 (Rev. 03-11) Office Aclion Summary Part of Paper No..Mail Date 20120418
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Application/Control Number: 13/084,543 Page 2
Art Unit: 3733

Double Patenting
The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application ciaim is either anticipated
by. or would have been obvious over, the reference claim(s). See. e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); in re Goodman, 11 F.3d 1046. 29
USPQ2d 2010 (Fed. Cir. 1993): In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 886 F.2d 937, 214 USPQ 761 (CCPA 1882); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1870); and In re Thorington, 418 F.2d 528. 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commaonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR

3.73(b).
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Application/Control Number: 13/084,543 Page 3
Art Unit: 3733

Claims 26-30.33.38-45, 48, 53-81 are provisionally rejected on the ground of
nonstatutory obviousness-type double patenting as being unpatentable cver claims 26-
93 of copending Application No. 13/108,982. Although the conflicting claims are not
identical, they are not patentably distinct from each other because it is clear that all the
elements of claims of the copending application are to be found in claims of the
application. The difference between claims of the application and claims of the
copending application lies in the fact that the application claims include many more
elements and are thus much more specific. Thus the invention of claims of the
application is in effect a “species” of the "generic” invention of claims of the copending
application. It has been held that the generic invention is “anticipated” by the “species”.
See in re Goodman, 29 USPQ2d 2010 (Fed. Cir. 1993). Since claims of the copending
application are anticipated by claims of the application, they are not patentably distinct.
This 15 a provisional obviousness-type double patenting rejection because the
conflicting claims have not in fact been patented.

Response to Amendment

Applicant’s arguments, see Remarks, filed 4/18/12, with respect to claims 26-76
have been fully considered and are persuasive. The art rejection of claims 26-76 has
been withdrawn. However, the Double Patenting rejection is maintained. This action is,
therefore, made final,

Conclusion
THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set torth in 37 CFR 1.136(a).
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Application/Control Number: 13/084,543 Page 4
Art Unit: 3733

A shortened statutory period for reply to this final action s set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shoertened statutory period. then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the maiting date of
the advisory action. In no event. however. will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PEDRO PHILOGENE whose telephone number is
(571)272-4716. The examiner can normally be reached on Monday to Friday 8:00 AM
to 4:30 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor. Eduardo Robert can be reached on (571) 272 - 4719. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Application/Control Number: 13/084.543 Page 5
Art Unit: 3733

information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from sither Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR sysiem, see http:/pair-direct.uspto.gov. Shauld
you have guestions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). if you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-3199 (IN USA OR CANADA) or 571-272-1000.

/Pedra Philogene/
Primary Examiner, Art Unit 3733
April 18,2012
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Dot code: IDS PTO/SB/0Ba (01-10)
! Appraved for use through D7/31/2012. OMB 0851-0031

Do description: Infarmation Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; L1.5. DEPARTMENT OF COMMERCE
Under the Paperwork Raeduction Act of 1995, no persons are required o resy to a callection of r ion unless it contains a valid OMB contro] number.

Application Number 13084543

Filing Date 2011-04-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Moskongitz, et al

Art Unit 3723
Examiner Name | PHILOGENE, PEDRO
Attorney Docket Number |300310105PU82

U.S.PATENTS
. . . . Pages,Calumns,Lines where
Examiner] Cite Kind Name of Patentee or Applicant ! !
Initial* No Patent Number Code? Issue Date of cited Document R.elevant Passages or Relevant
Figures Appear
1 4904261 1990-02-27 Dove et al.
2 7875078 2011-01-25 Mathieu et al.
3 7232464 2007-08-19 Mathieu et al.
4 7846207 2010-12-07 Lechmann et al,
5 78626186 2011-01-04 Lechmann et al.
3] 5290312 1994-03-01 Kaojimoto et al
If you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS
. N . i . Pages,Columns,Lines where
Examiner, Cite No Publication Kind | Publication Name of Patentee or Applicant Relevant Passages or Relevant
Initial* Number Codel| Date of cited Document .
Figures Appear
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /P.PJ
EFSWeb21.17
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Application Number 13084543
Filing Date 2011-04-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ] Moskongitz, et al

Art Unit 3733

Exatniner Name lPHILOGENE, PEDRO
Attorney Dacket Number | 3003/0105PUS2

1 20100305704 2010-12-02 Messerli et al.
2 20050177235 2005-08-11 Baynham et al
3 20020088977 2002-06-06 Jacksan

If yau wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS
Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind |Publication ’:arrll;:r:&e;t;?;ze 9" | where Relevant Ts
lnitial®* {No |Numberd Codezj Caded| Date PR Passages or Relevant
Document .
Figures Appear
1 O

If you wish to add additional Foreign Patent Document citation information please click the Add bution

NON-PATENT LITERATURE DOCUMENTS

include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), titie of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner] Cite
Initials* | Na

International Search Report (ISR} and Written Opinion of the International Searching Autharity, 09 July 2008, 0
International Application No. PCT/US07/021013

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature /Pedio Philogenef Date Considered 04182012

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 509. Draw line through a
citation if not in conformance and not considered. include copy of this farm with next communication te applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. PP}

EFSWeb 2.1.17
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Application Number 13084543

Filing Date 2011-04-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.98)

First Named Inventor ] Moskogitz, et al

Art Unit 3733

Examiner Name EHILOGENE, PEDRO
Attorney Docket Number | 3003/0105PUS2

1 8ee Kind Codes of USPTO Patant Documents at www. USPTQ. GOV or MPEP 901.04. ? Enter office that issued the documant, by the two-letter cade (WIPO

Standard ST.3). * Far Japanese patent documents, the indication of the year of the reign of the Emperor must precede the sertal number of the patent document.
4 Kind of docurment by the appropriate symbcls as indicated on the document under WIPO Standard ST.16 if possible. & Applicant is to place 3 check mark here if
English language transiation is attached.
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Application Number 13084543
Filing Date 2011-04-11

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ] Moskonitz, et al

Art Unit 3733

Examiner Name EH!LOGENE, PEDRO
Attorney Docket Number | 3003/0105PUS2

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1,97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in @ communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[[] See attached certification statement.
X| The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

B A cerification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fJahn J. Dresch/ Date (YYYY-MM-DD) 2012-04-18

Name/Print John J. Dresch Registration Number 46672

This cailection 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. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14, This collection is estimated o take 1 hour to complete, including gathering, preparing and submitting the completed
application form ta 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 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. Bax 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary, and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related fo a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of infarmation Act

(5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a), Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disciosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to oppasing counsel in the course of settlement
negotiations,

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the ingividual has reguested assistance from the
Member with respect to the subject matter of the record.

4, A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the informaticn in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1674, as amended, pursuant to 5§ U.5.C. 552a(m).

5. A record related to an Intemational Application filed under the Patent Cooperation Treaty in this system of records
may be disclesed, as a routine use. to the international Bureau of the World Intellectual Property Organization, pursuant
ta the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U, 8.C. 2804 and
2806. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disciosure shall not be used to make
determinations about individuals.

8. A record from this system of recards may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151, Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as 3 routine use, to the public if the record was filed in
an application which becarme abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9, A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of Iaw or regulation.
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Applicaticn Number 13084543

Fiting Date 2011-04-11
INFORMATION DISCLOSURE First Named Inventor ] Moskowilz, et al
STATEMENT BY APPLICANT = B2
( Not for submission under 37 CFR 1.99)

Examiner Name l PHILOGENE, PEDRO

Attorney Docket Number W 3003/0105PUS2

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e}{1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the centification
after making reasonable inquiry, na item of information contained in the information disclosure statement was known to

[X] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disciosure
statement. See 37 CFR 1.97(e)(2).

[[] See attached centification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[[1 A certification statement is not submitied herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fJohn J. Dresch/ Date (YYYY-MM-DD) 2012-05-04

Name/Print John J. Dresch Registration Number 46672

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. Coenfidentiality is govermed by 35 U.8.C. 122 and 37 CFR
1.14. This collection is estimated to taks 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upan 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. DG NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1480.

EFS Wae 2 1.17
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579; requires that you be given certain information in connection with your submission of the
altached form related io a patent application or patent. Accordingly, pursuant to the requirements of the Act. piease be advised
that: (1) the general authority for the collection of this information is 35 U.S5.C. 2(b){2}; (2} furnishing of the information solicited
is voluniary; and (3) the principat purpose for which the information is used by the U.S. Patent and Trademark Cffice is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be abie to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the foliowing routine uses:
1. The information on this form will be treated confidentially to the extenl allowed under the Freedom af Information Act

(5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed fo the
Department of Jusiice to delermine whether the Freedom of Informalion Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, ar administrative tribunal, including disclosures to oppasing counsel in the course of settliement
negotiations

3. A record in this system of records may be disclosed, as a routine use, to a Member of Cangress submitting a

request invalving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect 1o the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order io perform a contract. Recipients of infarmation shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant 1o 5 U.5.C. 552a(m).

5 A recard related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, te the International Bureau of the World Intellectuai Property Organization, pursuant
to the Palent Cooperation Treaty.

6. A record in this system of records may be disclosed. as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant te the Atomic Energy Act (42 U.5.C. 218(¢c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2804 and
2806. Such disclosure shall be made in accordance with the GSA regulations goveming inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals,

8. A record from this systemn of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject 1o the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or focal law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2117

MOSKOWITZ-00002333

Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 438



Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 439



Description Fee Code Quantity Amount SuE;I';(t;)I in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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612349
1 Information Disclosure Staternent (DS) | 0105PUS2_PTOSEO8a_IDS_201 no 4
Form (S803) 20504.pdf
A Tl af 220 Val 1 22 030
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Warnings:
information:
30687
2 Fee Worksheat (SB0S) fee-info.pdf no 2
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Total Files Size (in bytes){ 643036

This Acknowiedgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt simifarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date {see 37 CFR
1.53({b)-(d) and MPEP 506), a Filing Receipt {37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the applicatien.

National Stage of an International Application under 35 U.5.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Recejving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date {see PCT Article 11 and MPEP 1810), a Notification of the international Application Number
and of the International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning
nationaf security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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ATTORNEY DOCKET NO.: 3003°0105PUS2

UNITED STATES PATENT AND TRADEMARK OFFICE

Application Number: 13:084.543

Filing Datc: 04112011

Group Art Unit; 3733

Examincr: PHILOGENE. PEDRO

Confirmation No.: 1303

Title: BI-DIRECTIONAL FIXATING TRANSVERTEBRAL

BODY SCREWS AND POSTERIOR CERVICAL AND
LUMBAR INTERARTICULATING JOINT
CALIBRATED STAPLING DEVICES FOR SPINAL
FUSION

Mail Stop AF

Commissioner for Patents

P.O. Box 1450

Alexandria. VA 22313-1450

AMENDMENT UNDER 37 C.F.R. § 1.116
AND
STATEMENT OF THE SUBSTANCE OF THE INTERVIEW

Dear Sir:
This Amcndment responds to the final Office Action dated Apnl 24, 2012, and 18
being filed within the 2-month first reply deadline of June 24, 2012,

Plcasc amend the application as follows:

Remarks begin on page 2 of this paper.
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ATTORNEY DOCKET NO.: 3003:0105PUS2
REMARKS

application. Claims 26-30. 33, 38-45, 4K, and 53-&1 remain unchanged. Claims 26.41(
74,75, 76, and 77 arc indcpendent.

Statement of the Substance of the Interview

Applicant's representative thanks Examiner Pedro Philogene for the courtesies
cxtended during the telephonic interview conducted on May €. 2012, with Applicants’
Attorney. John J. Dresch, Reyg. No. 46672,

Applicant submits thia Stalement to comply with the requivements of M.P.E.P. §
713.04.

In the interview, the following was discussed:

Al Identification of claim discassed:
Claims 26-30, 33, 3845 4%, and 53-R1,

B. Identilication of prior art discussed:

Nong,

C. Identification of principal proposed amendments:

NORC.

D. Brief Identification of principal arguments:

Reguarding the provisional nonstatutory obviousness-type double patenting
rejection, Applicants representative noted that this rejection is the only rejection
remaining in the present application and that the present application is the carlier filed
application of the two subject applications. Therefore, under MUP.E.P. § R04(1) B} and
M.P.E.P. § ROHINB)( 1), the provisional rejection should be withdrawn and the claims

permitted to pass to allowance.
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ATTORNEY DOCKET NO.: 3003°0105PUS2

k. Results of the Interview:

Applicants gratefully acknowledge the Examiner’s indication that the double
patenting rgjection should be withdrawn in view of the cited provisions of M.P.E.P. §
RO4.

Additionally, Applicants also noted that an Information Disclosure Statement was
filed on May 4, 2012, The Examiner kindly indicated that the newly cited reference will

be reviewed upon submission of the present Response,

The Provisional Double Patenting Rejectioa

Claims 26-30, 33, 38-45, 48_ and 53-8 arc provisionally rejected on the ground
of nonstatutory obviousness-type double patenting us heinyg unpatentable over claims 26-
93 of copending Application No. 13/108.9%2.

In accordance with the dixcussions in the telephonic interview, Applicants submit
that this provisional rcjection should be withdrawn because (1) this rejection is the only
rejection remaining in the present application und (2) the present application is the carlier

filed application of the subject apphications.
M.P.E.P. § ROHINB) states:
The “provisional” dauble parenung rejection should conumue 1w be made

by the examiner in cach application as tong as there are conflicting claims

in morce than one application unicss that "provisional™ doublc patenting

rejection is the only rejection remaining in at least one of the applications.

Emphasis added Applicants.

M.P.E.P. § RO4(INBK 1} stales:
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ATTORNEY DOCKET NO.: 3003:0105PUS2

If « "provisional” nonstatutory obviousness-type double patenting (ODP)

rejection s the only rejection vemaining in the earficr filed of the two

pending applications, while the later-filed application is rejectable on other

grounds, the examiner should withdraw that rejection and permit the

carlier-filed application to issuc as a patent without a terminal disclaimcr,

If the ODP rejection is the only rejection remaining in the later-filed
application. while the carlier-filed application is rcjectable on other
grounds, a terminal disclatmer must be required in the later-filed

application before the rejection can be withdrawn.

Emphasis added Applicants.

The copending Application No. 13/108.982 was filed on May 16. 2011, The

present application was filed on April 11, 2011, Thus, the present application is the

carlicr filed application.

Applicants submit that the provisional rejection should be withdrawn because (1)

this rejection is the only rejection remaining in the present application and (2) the present

application is the carlier filed application of the subject applications.

Applicants respectfully request withdrawal of this rejection.
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ATTORNEY DOCKET NO.: 3003:0105PUS2

CONCLUSION
In view of the above, entry of the present Amendment and allowance of Claims
26-30. 33, 38-45_48, and 33-81 arc respectfully requested. I the Examiner has any
questions regarding this amendment, the Examiner is requested to contact the
undersigned. If an extension of time for this paper is required. petition for extension is
herewith made.
Plcasc chargc Depaosit Account No. 305364 for any deficiency or overpayment.

Respectiully Submitred.

< John J. Dresch
Joho J. Dresch
Attorncy for Applicant(s)
Reg. No. 46,672

Jung 11,2012

Dresch IP Law, PLLC

PO BOX 630903

Potomac Falls, VA 20165

Tel: 1.571.333.0030

Fax: 1.703.385.0278

jdreschia dreschiplaw.com

*%% Customer No. 87409 **%*

n
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Total Files Size (in bytes){ 122726

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. it serves as evidence of receipt similarto a
Post Card, as described in MPEP 503,

New Applications Under 35 U.5.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53({b)-(d) and MPEP 506), a Filing Receipt {37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.5.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.5.C. 371 and other applicable requirements a Form PCT/DO/ED/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due caurse.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Application/Control Number: 13/084,543 Page 2
Art Unit: 3733

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a} which forms the basis for all

obviousness rejeclions set forth in this Office action:

{a) A patent may not be obtained though the invention is not identically disclosed or dascribed as sel
forth in section 102 of this title, it the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole weuld have been obvious at the time the
invention was made to a person having ordinary skill in the ari to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 26. 33.38-39, 41-45. 48, 53-54, 56-65, 68-75, 77-81 are rejected under 35
U.S.C. 103(a} as being unpatentable over Byrd, lil et al {7.077,864) ( submitted by
applicant) in view of Bagga et al. (7,238.203).

With respect to claims 26, 41, 77, Byrd, |I! et al disclose a universal intervertebral
combination bone fusion spacer (10) and self-drilling screw apparatus (80) into a disc
space between a first vertebrat body and a second vertebral body 1o provide fusion of
the first vertebral body to the second vertebral body via biological bone fusion and
screw fusion, wherein the apparatus inciudes an intervertebral cage guide (32) having a
first predetermined angle, and a second integral screw guide (32) having a second
predetermined angie, wherein the longitudinal end of the intervertebral cage includes a
slot or indentation (38) formed adjacent to an edge of an upper surface of the
intervertgoral cage.

It is noted that Byrd, It et al did not teach of a tool comprising a handle; and a
gripper cooperating with the handle and having a plurality of prongs, wherein a distal
end of each of the plurality of prongs engages a respective slot or indentation of the
intervertebral cage; as claimed by applicant. However, in similar art, Bagga et al provide

the evidences of the use of a tool, as best seen in FIGS.23-27, comprising a handie;
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Application/Control Number: 13/084,543 Page 3
Art Unit: 3733

and a gripper cooperating with the handle and having a plurality of prongs. wherein a
distal end of each of the plurality of prongs engages a respective slot or indentation of
the intervertebral cage 10 insert the intervertebral cage.

Theretfore. given the teaching of Bagga et al, it would have been obvious to one
having ordinary skill in the art, at lhe time the invention was made to modify the device
of Byrd. Il et al, as taught by Bagga et al to insert the intervertebral cage.

With respect to claims 33, 38, 39, 42-45. 48. 53, 54, 56-65, 68-73, 78-81, the
above combination of references teaches all the limitations, as set forth in column 4,
lines 25-88, column 5. lines 23-67, column 6, lines 1-67, and as best seen in FIGS.1-15
of Byrd et al; and as set forth in column 16, lines 1-24, and as best seen in FIGs.23-27
of Bagga et al.

With respect to the method claims 74, 75. the method steps, as set farth, would

have been obviously carried out, in the operation of the device, as set forth above.

Claims 27. 30. 42, 66. are rejected under 35 U.S.C. 103(a) as being
unpatentabie over Byrd, |l et al {7.077,864 submitied by applicant) in view of Bagga et
al (7.238,203) in view of Michelson (7,442,208).

With respect to claim 27. 30, 42, 66, it is noted that the combination above did
not teach of a screw guide for controlling a direction of the self-drilling screw that is
inserted into the first integrail guide and the second integral screw guide, wherein the
plurality of prongs engage and hold the screw guide in place and wherein the wall has

four quadrants; as claimed by applicant. However. in similar art. Michelson provides the
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Application/Control Number: 13/084,543 Page 4
Art Unit: 3733

evidences of the use of a screw guide for controlling a direction of the self-drilling screw
that is inserted into the first integral guide and the second integral screw guide, wheregin
the plurality of prongs engage and hold the screw guide in place and wherein the wall
has four quadrants to insert the screws in the vertebrae and fuse the vertebrae together
and to insert each screw in a quadrant.

Therefore, given the teaching of Michelson, it would have been obvious to one
having ordinary skill in the art, at the time the invention was made to modify the device
of Byrd, 1} et ai, as taught by Michelson insert the screws in the veriebrae and fuse
them together and to insert each screw in a quadrant.

Claims 40, 55 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Byrd, ill et al (7.077,864 submitted by applicant) in view of Bagga et al. (7.238,203) in
view of Anderson et al. (6,655,243)

It is noted that the above combination of references did not teach of a driver
assembly including a driver handle; a drive bit portion and a flexible drive shaft
extending between the driver handle and the drive bit portion; as claimed by applicant.
However, in similar art. Anderson et al provides the evidences of the use of a driver
assembly including a driver handle; a driver bit portion: and a flexible drive shaft
extending between the driver handle and the drive bit portion so that rotational
movement imparting a finely controlled torque movement to the handle body and in turn
to the distally disposed ool bit.

Therefore, given the teaching of Anderson et al, it would have been obvious to

one having ordinary skili in the art, at the time the invention was made to modify the
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Application/Control Number: 13/084,543 Page 5
Art Unit: 3733

device of Byrd. Ill et al, as taught by Anderson et al, so that rotationa! movement
imparting a finely controlled torque movement to the handle body and in turn to the
distally disposed tool bit.
Allowable Subject Matter

Claims 28. 29, 43, 44, are objected to as being dependent upcn a rejected base
claim, but would be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims.

Response to Amendment

Applicant’s arguments, see remarks, filed 6/11/12, with respect to the rejection(s)
of claim(s) 26-76 under double Patenting have been fully considered and are
persuasive. Therefore, the rejection has been withdrawn. However. upon further
consideration, a new ground(s) of rejection is made in view of Byrd, Il et
al/Michelson/Bagga et al/Anderscn et al. The reference to Byrd, 11l et al was submitted
by applicant. The examiner called applicant’s representative on 6/19/12 to see if an
amendment could have been made in the case. Unfortunately, applicant's
representative stated that he would have to consult the applicant and the in-house
attorney, which would take too long. So, the applicant’s representative advised the
examiner to send in another action. The examiner explained to applicant's
representative that the acticn would be made final which is necessitated by the
submission of the information disclosure statement under 37 CFR 1.97(c). Applicant's

representative agreed with the examiner.
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Conclusion

Applicant's submission of an information disclosure statement under 37 CFR
1.97(c) with the fee set forth in 37 CFR 1.17(p) on 5/4/12 prompted the new ground(s)
of rejection presented in this Office actiocn. Accordingly, THIS ACTION IS MADE
FINAL. See MPEP § 609.04(b). Applicant is reminded of the extension of time policy
as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing daie of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period. then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this fina! action.

Any inguiry concerning this communication or earlier communications from the
examiner should be directed to PEDRO PHILOGENE whose telephone number is
(571)272-4716. The examiner can normally be reached on Monday to Friday 8:00 AM
to 4:30 PM.

if attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Eduardo Robert can be reached on (571) 272 - 4718. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published appfications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have guestions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance frem a
USPTO Customer Service Representative or access to the automated information

system. call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Pedro Philogene/
Primary Examiner, Art Unit 3733
June 20, 2012
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Examincr; PHILOGENE. PEDRO
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2K (Currently amended) The tool ot claim 26 [[27]]. wheretn the screw guide

includes a slot or indentation for receiving one of the plurality of prongs.

29, (Currently amended) The tool of claim 26 [[27]]. wherein the scrow guide

includes slots ar indentations on opposing sides for recciving the plurality of prongs.

30.  (Currently amended) The too) of claim 26 [[27]]. wherein the screw guide
includes an integral trajectory guide that is capable of receiving and guiding recebcesurd
guides onc of the sel-drbing screws of the universal, intervertebral eembinatien bone
fusion spacer and-setf-deittinzserew-apparatus,

31-32, (Canceled)

33, (Currently amended) The tool of claim 26, further comprising a handle

wherein the gripper includes a tubular portion that_is capable of receiving and guiding

roceivesand-guides a portion of the handle therein.

34-37. (Canceled)

3% (Currently amended) The wool of claim 2o. further comprising a handle

[[32}]. whercin an end of the handle includes a rectangular handle portion.

39, (Currently amended) The tool of claim 26, further comprising a handle

[[32]]). whercin an end of the handle includes a circular handle portion.
40.  (Currently amended) The tool of claim 26. further comprising:

a driver assembly, the driver assembly including:

a driver handle:
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a drive bit portion: and

a flexible drive shatt extending between the driver handle and the
drive bit portion for manipulating one of the sel=drithng screws of the universal.
intcrvertebral eembination bonce fusion spaccr srd-set-dritingserew-—apparaiis,

41, (Currently amended) A tool assembly comprising:

a universal, intervertebral eembination bone fusion spacer and-self—drilhne-serew
apparatits for insertion into a dise space between a first vertebral body and a second
vertebral body and tusion of the first vertebral body to the second vertebral body via
biodogical bone fusion and screw fusion. the_universal, intervertcbral bone Fusion spacer
sPpeEBRES COMPIISING:

an intervertebral cage including [[:]] o first integral screw guide havinea
Hirt-predetermined-angle: and a sccond integral screw guide havingaseeand
predetermed-anple; and

a first screw member disposcd 1n the first integral screw guide atthe-fiest
predetermined-angle and at least partially within the intervertebral cage:

a second screw srember disposcd in the second integral screw guide at-the
second-predetermined-angle and at least partially within the intervertebral cage.

wherein a surface of cach longitudinal end of the intervertebral cage

includes a slot or indentation formed adjacent to an edge of un upper surfiuce of the
intervertebral cage for receiving a distal end of a prong of an implantation tool: and
a tool for manipulating and inserting the universal. intervertebral eombinatien

bone fusion spacer ¢

~ tnto the disc space between the first
vertebral body and the second vertcbral body to provide fusion of the first verlebral body
to the sccond vertebral body via biological bone fusion and screw fusion. the tool
comprising

ahandleund

a gripper egeperattngwith-the-hundlesnd having a plurality of prongs.
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wherein a distal end of cach of the plurality of prongs engages a respective
slow ot indentation of the intervertebral cage; and

a screw suide for controlling a direction of the first serew and the second

screw that gre inserted into the first intepral screw guide and the second intepral screw

puide,

wherein the screw guide is positioned between the plurality of prongs.

42, (Currently amended) The tool assembly of claim 41, further-eomprisimz:

wherein the plurality of prongs engage and hold the serew guide in place,

43, (Currently amended) The tool assembly of claim_41 [[42]]. whercin the

scrow guide includes a slot or indentation for receiving onc of the pturality of prongs.

44, (Currently amended) The tool uassembly of claim 41 [[42]], whercin the
screw guide includes stots or indentations on opposing sides for receiving the plurality of

prouys.

45. (Currently amended) The 100l assembly of claim 41 [[42]]. wherein the
screw guide includes an integral trajectory guide that s capable ef receiving and guiding
recaeives-andpuides one of the finst screw member and the sccond screw mertber of the
universal, intervertebral eombination bone fusion spacer wadwel-driHingserew
BpfEebR,

16-47, (Canceledy

w
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JK. (Currently amended) The tool assembly of claim 41, further comprising a

handic. wheremn the gripper includes a tubular portion that is capable of receiving and

suiding reeetves-andstdes a portion of the handle therein.

49-52, (Canceled)

3. {Currently amended) The tool assembly of claim 41, further comprising a

handle [[47]]. wherein an end of the handle includes a rectangular handlc portion,

34. {Currently amended) The tool assembly of claim 41, further comprising a

handle [[47]]. wherein an end of the handle includes a circular handle portion,

35. {Currently amended) The tool assembly of claim 41. further comprising;
a driver assemibly, the driver assembly including:
a driver handle.
a drive bhit portion; und
a flexible drive shafl extending berween the driver handle and the
drive bit portion and manipulating one of the first serew member and the second
screw saermber of the universal. intervertebral eesbingtion bone fusion spacer and

36, {Currently amended) The tool assembly of claim 41, wherein cach of the
fiest internal screw puide and the second internal screw guide is angled to orient the first
screw sesmber and the second screw bi-directionally in oppasite directions.

57. (Currently amended) The tool assembly of claim 41, wherein the first

screw membert is 4 self-tapping und self-drilling screw mermber having a tapered end and
a threaded body. and

6
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wherein the second screw merrber is a self-tapping and sclf-drilling screw

rrember having 4 tapered end and a threaded body.

38, (Previously presented) The tool assembly of claim 41, further comprising:
a bone graft cavity for recciving bone packing material for bone fusion between

the first vertebral body and the second vertchral body.

39. {Previously presented) The tool assembly of ¢laim 41, wherein the

intervertebral cage includes a side haviny a plurality of ridges.

60. (Previously presented) The tool assembly of claim 41, wherein the first
integral serew guide and the sceond integral serew yuide are adjacent to cach other and at
an angulation with respect to a wall having the first integral screw gutde and the sceond

integral scrow goide,

6l. (Previously presented) The tool assembly of elaim 60. wherein a first
angulation of the first integral screw guide is opposed to a sccond angulation of the

second integral screw guide.

62.  (Previously presented) The tool assembly of claim 41, wherein the first
mtegral serew guide and the second integral screw guide are adjacent to cach other along
a longitudinal extent of a wall having the first integral screw guide and the sccond
integral screw guide, and

wherein the first integral screw guide and the second iutegral screw guide are

offset in opposite directions with respect to a center ine of the longitudinal extent.

63, (Previously presented) The tool assembly of claim 62, wherem a part of

the first integral serew guide overlaps a part of the second inteyral serew guide along the
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longitudinal extent of the wall having the first integral screw guide and the second

mntegral serew guide.

4, (Previously presented) The 1ool assembly of claim 62, whercin the first
integral serew guide and the sccond integral screw guide are at an angulation with respect

to the wall having the first integral serew guide and the sccond integral screw guide.

65, (Previously presented) The tool assembly of claim 64, wherein a first
angulation of the first integral screw yuide extends in a first direction from the wall
having the first integral serew guide and the sceond integrul serew guide toward a first
side of the intervertebral cage.

wherein a second angulation of the sccond integral serew guide oxtends ina
second direction from the wall having the first integral screw guide and the second
integral screw guide toward a second side of the intervertebral cage, and

wherein the first side is opposed to the sccond side.

a6, (Previously presented) The tool of claim 26. wherein the intervertebral
cape utctudes a wall having an entry opening of the first integral serew guide and an entry
opening of the second integral serew guide,

wherein the wall bas four quadrants delincated by a first axis and 4 sccond axis
cach iying in a planc of the wall. and the first axis is a1 a right angle with respect to the
second axis.

whercin the four quadrants include a first quadrant, a sccond quadrant, a third
quudranl, and 4 fourth quadrant.

wherein the first quadrant and the fourth quadrant arc opposcd te the second
quadrant and the third quadrant with respect to the first axis, and the first quadrant snd
the second quadrant are opposed to the third guadrant and the fourth quadrant with

respect 10 the sceond wuxis.
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wherein the first quadrant is diagonally opposcd to the third quadrant, and the
second quadrant is diagonally opposed to the tourth guadrant, and
wherein one of:

a majority of an arca of the cntry opening ot the first integral screw guide
ts in the first quadrant und 4 majority of un area of the eniry opening of the sccond
integral serew guide is in the third quadrant; and

the majority of the arca of the entry opening of the first integral screw
guide is in the sccond quadrant and the majority of the area of the entry opening

of the second integral screw guide is in the fourth quadrant.

67.  (Previously presented) The tool of claim 26, wherein the intervertebral
cape includes a wall having an entry opening of the first intepral screw guide and an entry
opening of the second integral screw guide.

wherein the wall has four quadrants delincated by a first axis and a sccond axis
cach lying in a planc of the wall. and the first axis is at a right angle with respect to the
second axis.

wherein the four quadrants include a first quadrant, 1 second quadrant, a third
quadrant. and a fourth quadrant,

wherein the first quadrant and the fourth quadrant are opposed to the second
quadrant and the third quadrant with respect to the first axis, and the tirst quadrant and
the second quadrant are opposed to the third quadrant and the fourth quadrant with
respect to the second axis,

whercin the first quadrant is diagonally opposed to the third quadrant, and the
sccond quadrant is diagonally opposed to the fourth quadrant, and

whetcin one of:

a center of the emry opening of the first integral screw guide 1s in the frst
quadrant and a center of the entry opening of the second integral screw puide is in

the third quadrant: and
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the center of the entry opening of the first integral screw wuide is in the
second quadrant and the center of the entry opening of the seeond integral serew

guide iy in the fourth quadrant.

68.  (Previously presented) The tool of ¢laim 26, wherein the intervertebral
cage includes 4 wail having an entry opening of the first integral screw guide and un entry
opening of the second integral screw guide, the wall including a first corner and a sceond
corner, the first corner being arranged at an opposite side of the wall and an opposite end
of the wall with respect to the second corner.

wherein the Tirst integral screw guide and the scecond integral screw poide are
diagonally arranyed alonyg 4 dircction extending from the first corner of the wall to the

sccond corner of the wall.

Y. {(Previously presented) The tool of claim 26, whercin the intervertebral
cape includes a wall having an cotry opening of the first incgral screw guide and an entry
opening of the second integral serew wuide. the wall including 4 first corner and 4 second
camer, the first carner being arranged at an opposite side of the wall and an opposite end
of the wall with respect to the second corner,

wherein the first integral serew puide and the second mtegral screw guide are
adjacent to cach other alony a longitudinal extent of the wall and are diagonally arranged
along a direction extending from the first corner of the wall to the second corner of the

wall.

70. (Previously presented) The tool of claim 26, wherein the intervertebral

cage includes an arcuate wall.
71. (Previously presented) The tool assembly of ¢laim 41, wherein the first

integral serew guide and the second integral serew guide are at un angulation with respect

to a wall having the first integral serew guide and the second integral serew guide,
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72, (Previously presenied) The tool assembly of claim 41, wherein the first

integral screw puide and the second integral serew puide diverge from each other.

73, (Previously presented) The tool assembly of claim 41, whercin the first
integral scrow guide and the scecond integral serew guide diverge from cach other and at
an angulation with respect to a wall having the first integral serew guide and the second

integral screw guide.

74, (Currently amended) A method of inserting 4 universal. imervericbral
combination bone fusion spaccr and-self-deitlingserew-apparatas into a disc space

between a first vertebral body and a sccond vertebral body using a tool for manipulating
and inscriing the universal, intervertebral combination bone fusion spacer andwet-
deiingserew-upparas-ino the disc space between the first vertebral body and the
sccond vericbral body,

wherein the universal. intervertebral eombinstion bone fusion spacer swad-self-
detthag-serew-apparats includes:

an intervertebral cage having a first integral serew guide and a seeond

intevral serew guide, wherein a surface of each longitudinul end of the intervertebrai cuge

includes a slot or indentation formed adjacent to an edge of un upper surfuce of the
intervertebral cage for reeciving a distal end ot a prong of tool: and
wherein the tool includes:
a gripperceoperating-with-the-handle-und having a plucality of prongs.
wherein a distal end of each of the plurality of prongs_is capable of
cngaging esgages 4 respective stot or indentation of the intervertebral cage, and

a screw guide for controlling a dircction of a first screw and a second

serew that arc inserted into the first intevral serew guide and the seccond inteural serew

guide, wherein the screw guide is positioned between the plurality of prongs, and
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determining that the dise space is a lateral disc space, an antenior lateral disc
space. a posterior lumbar dise space, an anterior-lateral lumbar disc space, an anterior
lumbar disc spaec, or an antenior cervical dise space:

selecting the universal, intervertebrul eembination bone fusion spacer end-setf-
detthnserew-npparsts based on the meusured dimension of the dise space and biased on
the determination of the disce space being the lateral disc space, the anterior taterai disc
space, the posterior lumbar disc space. the anterior-lateral lumbar dise space. the anterior
lumbar disc space. or the antertor cervical disc space:

engaginy each slot or indentation of the intervertebral cage with the distal end of
cach of the plurality of prongs:

inscrting the selected universal, intervertebral esmbinetion bone fusion spacer and
s into a midline of the dise space using the tool until the
sclected universal, intervertcbral eembination-bone fusion spacer andveH—deHhng-serew

apparatis-is flush or countersunk relative o the Arst vertebral body and the second

vertebral body:

tserting the first screw member into the first inermal screw guide of the selected
universal. intervertebral esmbiastien bone fusion spaccr sad-seH-dritling-verew
HPpUERtYS

nserting the second serew member into the sccond internal serew gutde of the
selected universal. intervertebral eembiaation bone fusion spacer snd-vel-drithng-serew
GRS

screwing the first screw smember and the sccond screw srember into the first
vertebral body and the second vertebral body respectively:

confirming a position and placement of the universal, intervertebral eombiration
bone fusion spacer and-self-drithng-serew-apparatas relative to the first vertebral body

and the sccond vertebral body.

76. (Currently amended) A tool ussembly comprising:
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a universal. intervertebral eombination bone fusion spacer gnd-sel-driling serew
apparatus for insertion into a dise space between a first veriebral body and a sccond
vertebral body and fusion of the ficst vertebral body to the second vertebral body via
bielogical bone fusion and screw fusion, the_universal, intervertcbral bone fusion spacer
HPptFits COMPrising:

an intervertebral cage including;
a first integral screw puide hevirp-a-fiest-predeterminedungte;
a sccond integral screw guide having-usecond-predetermined

angle: and
a bone gruft cavity for reeciving bone packing material for bone
fusion between the first vertebral body and the second vertcbral body:,
a first screw member disposed in the first integral serew guide athefiest
predetermined-anele and at least partially within the intervertebral cage:
a second serew srember disposed in the second integral screw puide a-the

second predetermnned-angle and at least partially within the intervertebral cage.

wherein the bone graft cavity extends through the intervertebral
cayc for receiving bone packing material for bone fusion between the first vertebral body
and the sccond vertebral body and across the intervertebral space,

wherein each of the first internat screw guide and the sccond
internal screw guide is angled to orient the first screw member and the second screw bi-
directionally in opposite directions,

wherein euch of the first internal scrow guide and the second
internal screw guide includes a tunnel that permits only a predetermined angled trajectory
of the first screw mesmber and the second screw srerber, and a {[the]] predetermined
angled trujectory of the first internal screw goide is different than a [[the]] predetermined
angled trajectory of the sccond internal screw guide,

wherein the intervertebral cage includes an exit for onc of the tirst
integral screw wuide and the second integral serew guide. the exit being adjacent to or

formed in an cdge of the bone graft cavity,

wn
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wherein the first screw member is a self-tapping and self-drilling
screw member having a tapered end and a threaded body, and wherein the second serew
resber Is a sclf-tapping und sclf-drilling screw sresber having a tapered end und a
threadced body,

wherein the intervertebral cage includes 4 side having a plurality of
ridges.

wherein a surface of cach longitudinal end of the intervertebral
cage includes a slot or indentation formed adjacent to an edge of an upper surface of the
intervertebral cage for receiving a distal end of a prong of an implantation tool,

wherein Lhe intervertebral cage tncludes a wall having an entry
opening of the first integral screw guide and an entry opening of the second integral
screw puide,

wherein the wall has four quadrants delincated by a first axis and a
second axis cach lying in a planc of the wall, and the first axis is at a right angle with
respect to the second axis,

wherein the four quadrants include a first quadrant, a second
quadrant, a thivd quadrant, and a fourth quadrant,

wherein the first gquadrant and the fourth quadrant are opposed to
the second quadrant and the third quadrant with respect to the first axis, and the first
quadrant and the second quadrant are opposed to the third quadrant and the fourth
quadrant with respect to the second axis,

wherein the first quadrant is diagonally oppased to the third
quadrant. and the second quadrant 1s disgonally opposed to the fourth quadrant, and

whercin one of:

a majority of an arca of the entry opening of the first
integral screw puide is in the first quadrant and a4 majority of an
area of the entry opening of the second integral screw guide is in

the third quadrant: and

16
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the majority of the arca of the entry opening of the first

integral screw guide is in the second quadrant ang the myjority of

the area of the entry opening of the sceond integral screw guide is

in the fourth quadrant; and

a tool for manipulating and inserting the universal, intery ertebral

combination bonc fusion spacer andseH-drillingserew-apparatas into the disc space
between the first vertebral body and the second vertebral body to provide fusion of the
first vertebral body to the second vertebral body via biclogical bone fusion and screw
fusion, the tool comprising:

w-hundlernnd

4 gripper-ceoperatiie-svith-the-hundle-and having a plurahty of
pronys,

wherein a distal end of cach ot the plurality of prongs cngages a
respective slot ur indentation of the intervertebral cage; and

a screw yuide for controlling a direction of the first screw and the

sccond screw that ure inserted nto the first inteyral serew guide and the second inteyral

screw wuide,

wherein the serew vuide Is positioned between the plurality of

prongs. and

wherein the screw guide includes slots or indentations on opposing

aides for recciving the plurality of pronus

77. (Currently amended) A tool assembly comprising:

a universal. intervertebral eorsbination bone [usion spacer andseldrtinsserew
apparatis for inscrtion into a disc space between a first vertebral body and a second
vertebral body _for aad fusion of the first vertebral body fo the second vertebral boady via
biclogical hone fusion and screw fusion, the_universal, intervertebral bone fusion spacer
@pparaits COMprising:

an intervertebral cage including:
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a plurality of internalized screw guides, wherein cach of the
pluraiity ot internalized screw guides ncludes a proximal screw head recess that is
entirely encased within an upper surface of the intervertebral cage. wherein cach of the
plurality of internalized screw guides wcludes a tunncl-guide that projects into the
intervertebral cage from the proximal serew heud recess, the tunnel-guide including a
proximal tunncl-guide portion that is entirely encased by walls of the intervertebral cage
and a distal tunnel-guide portion that is partially encased by the walls of the intervertebral
cage, the distal tunnel-guide portion being contiguous with and exiting into a bone cavity
of superior and inferior walls of the intervertebral cage, and wherein a surface of ench
longitudinal wall of the intervertebral cage includes a slot or indentation formed adjacent
to an cdge of the upper surface of the intervertebral cage: and

a screw mesiber disposed in cach of the plurality of internalized
serew guides ata-predetesminedangle and at least partially within the intervertebral cage:
and

a too! for manipulating and inscrting the universal, intcrvertebral eombinetien
bone fusion spacer and-self-drillingserevw-apparatus into the disc space between the first
vertebral body and the sccond vertebial body for providing te-previde fusion of the Birst
vertebral body to the sccond vertebral body via biological bone fusion and screw fusion,
the tool comprising:

a gripper-ceepestnawith-the-handle-sed having a plurality of prongs
cach having a distal end,
wherein the distal end of cach of the plurality of prongs respectively is

capable of engaging engages the slot or indentation of the intervertebral cage on the

surface of cach longitudinal wall of the intervertebral cage; and

a screw guide for controlling a direction of the first screw and the second

screw that are inserted into the fivst integral screw guide and the second integral screw

guide,
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REMARKS
Claims 26-30, 33, 3843, 48, and 53-R1 were previously pending in the
application. This Amendment armends claims 26-30, 33, 38-45. 4R 53-537.74-77_and 79-
Xi. Claims 26, 41, and 74-77 are mmdcpendent.
Entry of this Amendment is proper because it docs not raise any new issucs
requiring further search by the Examiner, narrows the tssues on appeal, and is belicved to

place the present application in condition for immediate allowance.

Allowable Subject Matter

Applicanis gratefully acknowledge the indication by the Office Action that claims
28. 29, 43, and 44 would be allowable if rewritten in independent form including all of

the limitations of the base claim and any intervening claims,

Statement of the Substance of the Inferview

Applicant's representative thanks Primary Examiner Pedro Philogene for the
courtesies extended during the telephonic interview conducted on August 28, 2012, with
Applicants” Attorney. John J. Dresch, Reg. No. 46,672,

Applicant submits this Statement to comply with the requirements of M.PE.P, §
713.04,

In the interview, the following was discussed:

A, Identification of claims discussed:
Claims 26,27, 28,41, 42,43, and 74-76

B. Identification of prior art discussed:
Byrd, Il et al (U.S. Patent No. 7.077.864)
Baggea et al. (U.S. Patent No. 7,238,203}
Michelson (U.S. Patent No. 7.442,209)
Anderson (U.S. Patent No. 6,655.243)
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C. Identification of principal proposed amendments:

Applicants discusscd possible clarifying amendments to claims 26 and 41 and
other claims. Applicants proposed incorporating features of the screw guide trom claim
27 into independent claim 26, and features of the screw guide from claim 42 into

independernt claim 41, and similar amendments (o the other independent claims,

D. Brief 1dentification of principal arguments:

Applicants argued that the Michelson reference (which is relied upon for the
teaching of a screw guide) does not disclosc a screw guide. as claimed. Instead, the
Michelson reference teaches mserting a locking tool 184 through an opening 182 in order
to reach a locking mechanism 144, Sce. .., FIGS. @ and 10; sce slso col, 9, Hines 45-54.
Therefore, the Michelson reference does not disclose a screw puide. as recited in claims
27 and 42,

Applicants also discussed proposed cditorial and clarifying amendments to the
claims {as set torth in this Amendment) in view of the indication of allowable subject

matter and incorpovation of the features of the screw guide into the independent claims.

E. Results of the Interview:

No tormal agreement on allowability was reached in the interview. The Examiner
stated that the search will be updared prior to making a formal indication of allowability.

Applicants gratefully acknowledge the Examiner's indication that the features of
the screw guide in claims 27 and 42 arc not disclosed by the Michelson reference, and
therefore. incorporating the features of the screw guide of claims 27 and 42 into the
independent claims will overcome the present rejections.

‘The Examiner also kindly agreed ta consider Applicants” proposed editorial and

clarifying amendments to the claims.
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The Rejections under 35 U.S.C. § 103
Claims 26, 33.38-39, 41-45, 48, 53-34, 36-63_ 68-73, and 77-&1 arc rejecied under

35 US.C. 103(s) as being unpatentable over the Byrd. 1l et al refercuce (.S, Patent No.
7.077.864) in view of the Bagga et al. reference (U.S. Patent No. 7.23K,203), Claims 27,
30. 42, and 66 are rejected under 35 ULS.CL 103(a) as being unpatentable over the Byrd,
11 ¢t ul reference, the Bagga et al. reference, in view of the Michelson reference
{7.442,209). Claims 40 und 55 arc rejected under 35 U.S.C. 103{a) as being unpatentable
over the Byrd, 1 et al reference. the Bagea ot al. reference. in view of the Anderson ct al.
reference (U.S. Patent No. 6.6355.243).

Applicants respectfully traverse these rejections.

This Amendment amends the independent claims to incorporate teatares of the
screw puide of claims 27 and 42 in accordance with the discussions in the telephonic
Intervicw.

Applicants submit that the Michclson reference (which is relied upon for the
tcaching of a screw guide) does not disclose a serew guide, as claimed. Instead, the
Michelson reference teaches, at col. 9, lines 45-51, a drive instrumentation 172 having an
opening 182 that is coaxially aligned with 4 locking mechanism 144 of the implant 100,
A locking tool 184 is inscrted through the opening 182 in order to reach the locking
mechanism 144, Sce, c.g., FIGS, 9 and 10; sec alse col. 9. lines 52-54. FIG. 9 shows a
broken line extending from the tool 184 through the opening 182 and to the locking
mechanism 144, thereby illustrating the inscrtion of the tool 184 into the opening 182
The opening 182 does not guide the serew 12& of the implant. as shown by FIGS. 9 and
10.

For at least these reasons, the Michelson reference does not disclose # screw
guide, as recited in independent claims 26, 41, 74, 75, 76, and 77, and therefore, does not
make up for the acknowledeed deficiencies of the other references.

Applicants gratefully acknowledye the Examiner’s indication in the telephonic

interview that the features of the serew guide are not disclosed by the Michelson

77

MOSKOWITZ-00002388

Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 493



ATTORNEY DOCKET NO.: 3003:0105PUS2

reference, and therefore, incorporating the features of the screw guide of claims 27 and
42 into the independent claims overcomes the present rejections.,

Accordingly, independent claims 26, 41, 74, 75, 76, and 77 gre patentable over
the applicd references. Claims 27-30, 33, 38-40, 42-45, 4K, 53-73, and 78-8] arc
patentable over the applicd references by virtue of their dependency trom independent
claims 26, 41, and 77. respectively, as well as for the additional [eatures recited therein.

Applicants respectfully request withdrawal of these rejections.

id
APS]

MOSKOWITZ-00002389

Moskowitz Exhibit 2026,
Medtronic v. Moskowitz IPR2026-00216 p. 494



ATTORNEY DOCKET NO.: 3003:0105PUS2

CONCLUSION
In view of the above, entry of the present Amendment and allowance of Claims
26-30. 33, 3R-45. 4K, and 33-81 arc respectfully requested.  If the Examiner has any
questions regarding this amendment, the Examiner is requested to contact the
undersigned. 1f an extension of time for this paper is required. petition for extension is
herewith made.

Pleasc charge Deposit Account No. 305364 for any deficiency or overpayment.

Respectfully Submitted.

dohn J. Dresch.
John J. Dresch
Attorney for Applicant(x)
Reg. No. 46.672

August 31, 2012

Dresch IP Law, PLLC

PO BOX 630903

Potomauc Falls, VA 20165

Teb: 1.571.333.0930

Fax: 1.703.485.027%

jdresclita dreschiplaw.com

*#*% Customer No. 87409 #****
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Total Files Size (in bytes){ 145885

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. it serves as evidence of receipt similarto a
Post Card, as described in MPEP 503,

New Applications Under 35 U.5.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53({b)-(d) and MPEP 506), a Filing Receipt {37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.5.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.5.C. 371 and other applicable requirements a Form PCT/DO/ED/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due caurse.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Application No. Applicant(s)
. . R 13/084.543 MOSKOWITZ ET AL.
Applicant-Initiated Interview Summary ' _
Examiner Art Unit
PEDRO PHILOGENE 3733

Ali participants (applicant, applicant’s representative, PTO personnel).

(1} PEDRO PHILOGENE. (3)

(2) John J. Dreseh. (4)

Date of Interview: 28 August 2012

Type: Telephonic [ Video Conference
3 Perscnal [copy given to: [J apphicant [ applicant's representative]

Exhibit shown or demonstration conducted: [ Yes X No.
if Yes, brief description:
issuas Discussed  [J101 [O112 [Oioz2 1oz OOthers
1o cich of the checked hogiosy above, please doseribe bebow the icwe and detaibd deserpieon ol rhye dbsentsvan

Claim({s) discussed: 26-28.

Identification of prior art discussed: Bagga et al. {7,238.203): Micheison (7,442 209}.

Substance of Interview
(hor each 1ssue discttssed, provide a detatted descnpton and mdicaiss o agece ment was reschid. Some tapics may include: weauticaion or clartlicobon of g
etzeence o pretion Lhereol. cJamnterpretation. proposed ameadnenis. guients o any apphied references e

Applicant argument's over Bagga et al did not overcome the rejection i the last office action. Applicant stated that
Baagga et al did not teach of flexible plurality of prongs. However, applicant aiso did not teach of flexible pturality of
prongs. Therefore, no_agreement was reached with respect to Bagqa et al. Furthermore, applicant stated that he
would inciude the language of claim 27 in the independent claims since Michelson did not teach of a screw guide for
controfling a girection of slef-drifling screws that are inserted info the first integral screw gquide. Appiicant also stated
that the passage "wherein the plurality of prongs engage and hold the screw gquide in place” will be deleted and
replaced with --wharein the screw guide posilioned betweegn the plurality of prongs--. the examiner agrees with the
changes and the applicant will send in the amended claims for further consideration and the examiner will congduct an
update search..

Applican{ recordation instructions: The formal writien reply 1o the last Ofhce action must include the substance of the mterview (See MPEP
section 713.04) If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of ene month or
thirty days from this interview date, or the mailing date of this interview summary form. whichever 1s later to file a statement of the substance of the
nterview

Examiner recordation instructions' Examiners must summarize the substance of any interview of record A complele and proper recordation of
the substance of an interview sholild inciude the items listed in MPEP 713.04 for complete and proper recordation ncluding the identification of the
general thrust of each argument or issue discussad, a general indication of any other pertinent matters discussed regarding patentability and the
general results or autcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised

7] Atachment

‘Pedro Philogene:
Primary Examuner. Art Unit 3733

LS Patent and Tragemark Off ce

PTOL-413 (Rev, 8'11/2010) Interview Summary Paper No. 20120828
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Summary of Record ol Interview Reyuirements

Manual of Patent Examining Procedure (MPEP), Section 713,04, Substance of Interview Must be Made of Record
A complete writtarn: slatament 25 to tha substanc ot any tace 10-lace video conlerence of wiophohe ntenviaw with regard 1o an agpheaton mus be made ot jecord I the
zatlan whethar or 10t 30 areement vath the S.amingd was razched at the imonvew

Title 37 Code of Federal Regulations (CFR) § 1.133 interviews
Flaragraph (0}

In every Indfdne whete recansderaiior 15 raguesied in view Al an e view with an examner 3 cumy ete witler stalemant ol he regsots prasanted al the inlsrvaw &s
wear zrinQ favoratle action must be tled by the applican® An interview doas aot remove ths necessity for raply 1 Cthos zotion as specined ind§§ 1111 1135 (350 3 £ 3ad)

ArSFR S 2 Buswess 0 be vansacted 1 wining
Al Blsinese with ihe Paten: o Dadgemark Dihee should e tansacied in wabrg  The paisonal allendanie of apy
Tradlemark D2 5 unnacsssary  Tha acudn of tha Patent zng Tragenark 2'ice wil be based exclusively o the
ary akeged orab promisa. 81 pulaticn o sndersianding 11 neation to which toefe in disagreemant or doubt

o Ihen atiermeys o agenis ai the Patent and
1118004 1 he Ditica. Ko attentien will b pad 1o

The action of the Patent and Trademark Office cannot be bazed enclusively on the wnften recard in the Olice if that record Is itself
incomplete through the tarlure te record the substance of Interviews

it 1s the responzibility of the applicant or the attorney or agent 1o make the subsiance of an interview of record in the application file. untess
the sxammer indicales he or she wil do so. 1115 the examiner's responsibility to see thal such a record is made and In comect matenal inaccuracies
which bear dnectly on the question of patentability

Exarminers must complete an Interview Summary Form for each interview held where a matter of substance has been discussed dunng the
interview by checking the appropriate boxes and filling in the blanks  Discussions regarding ohiy procedural matters., directad solely 1o restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or painting
out typographical errors of unreadable senpt s Office actions or the iike, are excluded from the interview recordation procadures below Where the
substance of an interview 15 cormpletely recorded i an Examiners Amendment, ne separate interview Summary Record ts required

The Interview Summary Form shall be given an appropriate Paper Mo , placed in the nght hand portion of the file, and listed on the
"Conienls” sechon of the file wrapper. In a personal interview, a duplicate of the Form is given o the appheant {or allorney or agent) at the
conclusion of tha interview  In tha case of a telephone or vidso-confarence interview, the capy is maied to the agplicant s correspondence addrass
either wrth ar prior to the next official communication. If additonal cemespandence from the examiner is not likely before an allowance or if other
arcumstances dictate, the Form shoulid be mailad promptly after the interview rather than with the next official communicanon,

The Form pravides for recordation of the fallowing information

- Application Mumber (Series Code and Senal Numbet )

- Name ol appitcant

- Name of examiner

- Date of interview

- Type ot interview {telephonic, video-confersnce. or personal)

-MName of participant(s) {applicant, attomey or agent, examiner, other PTO psizonnel, etc )

- An indication whather or not an exhibit was shown or a demonstration conducted

- An identification of the specific prier an discuzsed

- Anndication whether an agresment was reached and if so, a description of the general nature of the agreement {may be by
attachment of a copy of amendments or claims agreed as being allowable). Note' Agreement as to allowability (s tentative and does
not restrict further acuon by the examiner to the contrary

- The signature of the examiner who conducted the interview (if Form 15 not an attachment to a signed Qffice action)

1t(s desirable that the examuner crally remind the applicant of his or her obligation to record the substance of the interview of each case. it
should be nuted, however, that the interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless i includes, or is supplemented by the applicant or the examiner t¢ include, all of the applicable items required below concerning the
substance of the interview.
A complete and proper recordation of the substance of any interview should include at least the following applicable items;
1} A brief description of the nature of any exhibit shown or any demonstration conducted,
2} an identification of the claims discussed.
3} an identfication af the specific prior art discussed,
4} an identificatian af the principal proposed amendments of a substantive nature discussed, unless these are already described on the
Interview Summary Form completed by the Exaniner,
5) a bref identification of the general thrust of the principal arguments prasented to the examiner.
{The identification of arguments need not be lengthy or efaborate. A verbatim or highly detailed description of the arguments is not
required  The identitication of the aiguments i< sulficient f the general nature or thrust of the prncipal arguments made to the
examiner can be undearstood in the context of the application file. Of course, the applicant may desire w emphasize and fully
descnibe those arguments which he or she fesls ware or might be parsuasive to the examiner,)
€} a general indication of any other perinent matters discussed, and
7} it appropeate, the general resulls or cutcome of the interview uniess already described in the interview Summary Form completed by
the examiner.
Exammers are expectad to carelully review the applicant's record of the substance of an interview. If the record is not complete and
accurate. the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

if the claims are allowatle for other reasons of record. the examiner shoukd send a tetter setbng forth the examingrs version of the
statement attributed to him or her  if the record is complete and accurate, the examiner shouwld plare the indicalion, "interview Record OK" on the
paper recording the substance of the interview along with the date and the examiner's initials
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 13084543 MOSKOWITZ ET AL..
”ml‘ ” | “ H"I I'"l ml oos e
PEDRQ PHILOGENE 3732
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + | Restricted I | Interference ¢} Objected
[ Claims renumbered in the same order as presented by applicant O cpa O T.D. 0O R.1.47
CLAIM DATE
Final Onginal  |09:05/2012
36 73 =
38 74 =
39 75 -
a0 76 =
H 77 =
42 78 -
43 79 -
37 80 =
44 81 =

5 Fatent and Tradamalk O ce

Fart et Papee Noo 2020205
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ATTORNEY DOCKET NO.: 3003:0105PUS2

UNITED STATES PATENT AND TRADEMARK OFFICE

Application Number: 13:084.543

Filing Date: 04112011

Group Art Unit: 3733

Examincr; PHILOGENE. PEDRO

Canfirmation No.: 1303

Title: BI-DIRECTIONAL FIXATING TRANSVERTEBRAL

BODY SCREWS AND POSTERIOR CERVICAL AND
LUMBAR INTERARTICULATING JOINT
CALIBRATED STAPLING DEVICES FOR SPINAL
FUSION

Mail Stop AF

Commissioner for Patents

P.O. Box 1430

Alexandria. VA 22313-1450 OK TO ENTER: (PR

AMENDMENT UNDER 37 C.F.R. § 1.116
AND
STATEMENT OF THE SUBSTANCE OF THE INTERVIEW

Dcar Sir:
This Amendment responds to the final Office Action dated June 27, 2012 having
a response deadline of September 27. 2012,

Please churge Deposit Account No. 305364 for uny deficiency or overpayment
Please amend the application as follows:
Amendments to the Claims, as reflected in the fisting of claims. begin on page 2

of this paper; and

Remarks begin on page 20 of this paper.
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL
P.O.BOX 1450 U.S. POSTAGE PAID

P POSTEDIGITAL
ALEXANDRIA VA 22313-1451 NNNNN

Dresch IP Law, PLLC
P.O. Box 650903
Potomac Falls, VA 20165
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Coutrtesy Reminder for
Application Serial No: 13/084,543

Attorney Docket No: 3003/0105PUS2
Customer Number: 87409
Date of Electronic Notification: 09/13/2012

This is a courtesy reminder that new correspondence is available for this
application. The official date of notification of the outgoing correspondence
will be indicated on the form PTOL-90 accompanying the correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
mailroom@dreschiplaw.com
jdresch@dreschiplaw.com
john_dresch@hotmail.com
Please verify that these email addresses are correct.

To view your correspondence online or update your email addresses, please
visit us anytime at https:/sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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Non-Publication Request: No

Early Publication Request: No
“* SMALL ENTITY **

Title
BI-DIRECTIONAL FIXATING TRANSVERTEBRAL BODY SCREWS AND POSTERIOR CERVICAL
AND LUMBAR INTERARTICULATING JOINT CALIBRATED STAPLING DEVICES FOR SPINAL
FUSION

Preliminary Class
606

PROTECTING YOUR INVENTION QUTSIDE THE UNITED STATES

Since the rights grantad by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country. an inventor who wishes patent protection in another country must apply for a patent
in a specitic country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An internationa! (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in mamber countries. but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional docurments and fees in countries where patent
protection is desired.

Almaost every country has its own patent law, and a person desiring a patant in a particular country must make an
application for patent in that country in accordance with its particular laws Since the laws of many countries differ
in various respects trom the patent law of the United States, applicants are advised to seek guidance from specific
tareign countries to ensure that patent nghts are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States. the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign countty. The filing of a U.S. patent application
serves as a request for a foreign fiting license. The application’s filing receipt contains further information and
guidance as to the status of applicant's license for foraign filing.

Applicants may wish 1o consuit the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents™) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http //www.uspto.goviweb/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property {patents, trademarks and copyrights). you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Departmant of Commerce nitiative,
this website includes self-help "toalkits” giving innovators guidance on hiow to protect intellectual property in specific
countries such as China. Korea and Mexico. For guestions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT {1-866-999-4158).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184. if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardiess of whether or not a licanse may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earher license of similar scope has been granted under
37 CFR5.13 0r 5.14.

This license is o be retained by the licensee and may be used at any time on o1 atter the effective date thereof uniess
it is revoked. This license 1s automatically transferred to any related applications(s} filed under 37 CFR 1.53(d). This
license is not retroactive,

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject atter
as imposed by any Government contract or the provisions of exisling laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of curreni requlations especially with
respect to certain countries. of other agencies. particutarly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of industry and
Security, Department of Commerce (15 CFR parts 730-774). the Office of Foreign AssetsControl. Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, it the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear an this form. Applicant may stilt petition for a license under 37 CFR 5.12,
if a license is desired belore the expiration of 6 months from the filing date of the application. If € months has lapsed
trom the filng date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA
The United States represents the largest, most dynamic marketpiace in the world and is an unparaileled location
tor business investment, innovation and commercialization of new technologies. The USA affers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best
country in the world to develop technology, manufacture products, and grow your business visit SelectUSA.gov.
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Description Fee Code Quantity Amount Suz';;{‘;; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1185
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203861
1 Fost Allawance Communication - 30030105PUSZ_sb0047_fee_ad no .
Incoming dress.pdf -
AF)AALIaRe 2 PRl Lt Lt
it
Warnings:
Infarmation:
1301508

2 lssue Fee Payment (PTO-85B) SOOJOIO;FJ;S;;'F:;Z:HNmalz no 1

ok AR 2085 s Bl ot

Warnings:
Information:
32058
3 Fee Warksheet (SBOG) fee-info.pdf na 2
s e b

Warnings:

Infarmation:

Total Files Size (in bytes){ 1537427

This Acknowiedgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503,

New Applications Under 35 U.S.C. 111

If 2 new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application asa
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary compaonents for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown an this Acknewledgement Receipt will establish the international filing date of
the application.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain infarmation in connection
with your submission of the attached form related to a patent application or patent. Accordingy,
pursuant to the requirements of the Act. please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b}(2}; (2) furnishing of the information sclicited is voluntary,
and (3} the principal purpose for which the information i1s used by the U.S. Patent and Trademark
Office is ta process and/or examine your submission related to a patent application or patent. If you do
not furnish the requestad information, the LL.S. Patent and Trademark Office may not be able to
process andfor examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject ta the following routine uses:

1.

The information on this form will be treated confidentially to the axtent allowed under the
Freedom of Information Act {5 U.5.C. 552) and the Privacy Act (5 U.8.C §52a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or adnunistrative tribunal, inctuding disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disciosed, as a routine use, to 8 Member of
Congress submitting a request involving an individual, to wham the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 UU.$.C. 552a{m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a rouline use. to the international Bureau of the
World intellectual Praperty Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
Generai Services, or his/fher desighee. during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2804 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about indrviduais.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further. a record may be disclosed, subject to the imitations of 37
CFR 1.14, as a routine use, to the public if the record was filed In an application which
became abandoned or in which the praceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disciosed, as a routing use. to a Federal. State.
or local law enforcement agency. if the USPTO becomes aware of a violation or potential
violation of law or reguiation,
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Electronic Acknowledgement Receipt

EFS ID: 29845381
Application Number: 13084543
International Application Number:
Confirmation Number: 1305
BI-DIRECTIONAL FIXATING TRANSVERTEBRAL BODY SCREWS AND POSTERIOR
Title of Invention: CERVICAL AND LUMBAR INTERARTICULATING JOINT CALIBRATED STARLING
DEVICES FOR SPINAL FUSION
First Named Inventor/Applicant Name: Ahmnon 0. MOSKOWITZ
Customer Number: B7409
Filer: Michae! T, Hawkins/Abby Remer
Filer Authorized By: Michael T, Hawkins
Attorney Docket Number: 3003/0105PUS2
Receipt Date: 20-JUL-2017
Filing Date: 11-APR-20T1
Time Stamp: 16:09:46
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes)/ Multi Pages
D t D i
Number ocument Description File Name Message Digest | Part/zip] (ifappl.)
420991
1 Power of Attorney POA.pdf no 2
wen2i  Miad Rl wed P00 ) oy
Bl
Warnings:
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Information:

Total Files Size (in bytes;{ 420991

This Acknowiedgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date {see 37 CFR
1.53({b)-(d) and MPEP 506}, a Filing Receipt (37 CFR 1.58) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

Natjonal Stage of an Internationa) Application under 35 U.5.C. 371

|f a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0Q/903 indicating acceptance of the application as a
national stage submission under 35 U.5.C, 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

I a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
nationai security, and the date shown an this Acknowledgement Receipt will establish the international filing date of
the application.
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