wo 2014/130989 A1 I} 1] A1 00O OO O RO AN

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/130989 Al

28 August 2014 (28.08.2014) WIPOIPCT
(51) International Patent Classification: (74) Agent: CASTELLANO, Kristina; Castellano PLLC, P.O.
AG61F 2/44 (2006.01) AG61F 2/30(2006.01) Box 1555, Great Falls, Virginia 22066 (US).
(21) International Application Number: (81) Designated States (uniess otherwise indicated, for every
PCT/US2014/018191 kind of national protection available). AE, AG, AL, AM,
. - AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(22) International Filing Date: BZ, CA. CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM.
25 February 2014 (25.02.2014) DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(25) Filing Language: English HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(26) Publication Language: English MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(30) Priority Data: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
13/775,731 25 February 2013 (25.02.2013) US SC, SD, SE, SG, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
(71) Applicant: GLOBUS MEDICAL, INC. [US/US]; Valley ZW.
Forge Business Center, 2560 General Armistead Avenue, . L
Audubon, Pennsylvania 19403 (US). (84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(72) Inventors: DAVENPORT, Daniel; 73 College Avenue, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

Collegeville, Pennsylvania 19426 (US). GLERUM, Chad;
1001 Cedar Lea Court, Pennsburg, Pennsylvania 18073
(US). WEIMAN, Mark; 106 Kylies Road, Coatesville,
Pennsylvania 19320 (US). SIBSON, Duncan; 34 Green
Lane, Malvern, Pennsylvania 19335 (US). IOTT, An-
drew; 164 Anderson Road, Villanova, Pennsylvania 19085

(US).

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: EXPANDABLE INTERVERTEBRAL IMPLANT

(57) Abstract: A joint spacer for thera-
peutically maintains separation of bones
of a joint. A frame detines a longitudin-
al axis extending between distal and
proximal ends. A carriage is slideably
retained within the frame and has at
least one ramped surface and a threaded
portion. An actuator screw is threadably
engaged with the threaded portion, and
bears against said frame to cause the
carriage to slideably move within the
frame when the actuator screw is ro-
tated. A first endplate engages a bone of
the joint, and has at least one ramped
surface that is mateable with the ramped
surface of the carriage.



WO 2014/130989 A1 WK 00T A0 AR AR

Published: —  before the expiration of the time limit for amending the
—  with international search report (Art. 21(3)) claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))




WO 2014/130989 PCT/US2014/018191

EXPANDABLE INTERVERTEBRAL IMPLANT

FIELD OF THE INVENTION

[0001] This invention relates to stabilizing adjacent vertebrae of the spine by inserting an

intervertebral spacer, and more particularly an intervertebral spacer that is adjustable in height.

BACKGROUND OF THE INVENTION

[0002] Bones and bony structures are susceptible to a variety of weaknesses that can affect their
ability to provide support and structure. Weaknesses in bony structures have numerous potential
causes, including degenerative diseases, tumors, fractures, and dislocations. Advances in
medicine and engineering have provided doctors with a plurality of devices and techniques for

alleviating or curing these weaknesses.

[0003] In some cases, the spinal column requires additional support in order to address such
weaknesses. One technique for providing support is to insert a spacer between adjacent

vertebrae.

SUMMARY OF THE INVENTION

[0004] In accordance with the disclosure, a joint spacer for therapeutically maintaining a
separation of bones of a joint, comprises: a frame having distal and proximal ends defining a
longitudinal axis extending therebetween,; a carriage slideably retained within the frame and
having at least one ramped surface, the carriage further including a threaded portion; an actuator
screw threadably engaged with the carriage threaded portion, the actuator screw configured to
bear against the frame to cause the carriage to slideably move within the frame when the actuator
screw is rotated; a first endplate configured to engage a first bone of the joint, and having at least
one ramped surface mateable with the at least one carriage ramped surface, whereby when the
carriage is slideably moveable by rotation of the actuator screw, the at least one endplate ramped
surface slideable against the at least one carriage ramped surface to cause the first endplate to
move along an axis transverse to the longitudinal axis to increase a height of the spacer; and a

second endplate configured to engage a second bone of the joint.
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[0005] In an embodiment thereof, the carriage includes at least one additional ramped surface,
and the second endplate includes at least one ramped surface mateable with the at least one
additional ramped surface of the carriage, whereby when the carriage is slideably moved by
rotation of the actuator screw, the at least one second endplate ramped surface slides against the
at least one additional carriage ramped surface to cause the second endplate to move along an

axis transverse to the longitudinal axis to increase a height of the spacer.

[0006] In other embodiments thereof, the first endplate is configured to abut the frame as the
first endplate is moved along an axis transverse to the longitudinal axis, whereby the first
endplate moves substantially only along an axis transverse to the longitudinal axis; the first
endplate includes at least one aperture through which a fastener may pass to secure the first
endplate to a bone of the joint; the spacer further including a blocking mechanism to prevent
backing out of a fastener passed through the first endplate; the first endplate includes one or
more projections configured to engage bone of the joint when the implant is positioned between
bones of the joint; at least one of the first and second endplates is composed of two
interconnected portions of dissimilar materials; where dissimilar materials are used, one is
metallic and includes at least one aperture through which a fastener may be passed to attach the
implant to a bone of the joint. In another embodiment, one dissimilar material is polymeric, and

another dissimilar material is metallic.

[0007] In further embodiments thereof, the carriage is slideably supported by the actuator screw
and by at least one lateral support extending from the carriage to the frame; the spacer further
includes a thrust washer interposed between the actuator screw and the frame; the spacer further
includes a polymeric material configured to press against the actuator screw to reduce a potential

for unintended rotation of the actuator screw.

[0008] In yet further embodiments, an aperture is formed in part by the first endplate, and in part
by the second endplate, the aperture sized and dimensioned to rotatably support a bone screw
when the first endplate has been moved a distance along the axis transverse to the longitudinal
axis. In another embodiment, the spacer further includes a dovetail connection formed between

the frame and the first endplate when the first endplate is configured to abut against the frame.

[0009] In another embodiment of the disclosure, a joint spacer for therapeutically maintaining a

separation of bones of a joint, comprises a frame having distal and proximal ends defining a
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longitudinal axis extending therebetween; a carriage slideably retained within the frame and
having at least one ramped surface, the carriage further including a threaded bore; an actuator
screw threadably engaged with the carriage threaded bore, the actuator screw configured to bear
against the frame to cause the carriage to slideably move within the frame when the actuator
screw is rotated; a first endplate configured to engage a first bone of the joint, and having at least
one channel having a ramped surface mateable with the at least one carriage ramped surface,
whereby when the carriage is slideably moveable by rotation of the actuator screw in a first
direction, the at least one endplate ramped surface slideable against the at least one carriage
ramped surface to cause the first endplate to move along an axis transverse to the longitudinal
axis to increase a height of the spacer; and a second endplate configured to engage a second bone

of the joint.

[0010] In embodiments thereof, when the actuator screw is rotated in an opposite, second
direction, the at least one endplate ramped surface is slideable against the at least one carriage
ramped surface to cause the first endplate to move along an axis transverse to the longitudinal
axis to decrease a height of the spacer; and, the carriage is slideably supported by the actuator
screw and by at least one screw extending from the carriage through an elongated channel in the

frame.

[0011] In yet further embodiments thereof, the first endplate includes a metallic portion having
an aperture through which a fastener may be passed for connecting the implant to body tissue,
the first endplate further having a polymeric portion connected to the metallic portion, the
polymeric portion sized and dimensioned to support a bone of the joint; and, the frame and the
first endplate include mateable dovetailed portions configured to maintain an orientation of the

first endplate and the frame when the first endplate is positioned proximate the frame.

[0012] In another embodiment of the disclosure, a method for therapeutically maintaining a
separation of bones of a joint, comprises: inserting a spacer between bones of the joint, the
spacer including—a frame having distal and proximal ends defining a longitudinal axis
extending therebetween; a carriage slideably retained within the frame and having at least one
ramped surface, the carriage further including a threaded bore; an actuator screw threadably
engaged with the carriage threaded bore, the actuator screw configured to bear against the frame
to cause the carriage to slideably move within the frame when the actuator screw is rotated; a

first endplate configured to engage a first bone of the joint, and having at least one ramped
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surface mateable with the at least one carriage ramped surface, whereby when the carriage is
slideably moveable by rotation of the actuator screw, the at least one endplate ramped surface
slideable against the at least one carriage ramped surface to cause the first endplate to move
along an axis transverse to the longitudinal axis to increase a height of the spacer; and a second
endplate configured to engage a second bone of the joint; the spacer inserted when the first
endplate is positioned proximate the frame; and slideably moving, by rotation of the actuator
screw, the at least one endplate ramped surface against the at least one carriage ramped surface
to cause the first endplate to move along an axis transverse to the longitudinal axis to increase a

height of the spacer to maintain a separation of bones of the joint.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] A more complete understanding of the present invention, and the attendant advantages
and features thereof, will be more readily understood by reference to the following detailed

description when considered in conjunction with the accompanying drawings, in which:
[0014] FIG. 1 depicts a spacer of the disclosure, together with three mounted bone screws;
[0015] FIG. 2 depicts the spacer of FIG. 1, in a compressed or reduced height configuration;
[0016] FIG. 3 depicts the spacer of FIG. 1, in an expanded or increased height configuration;
[0017] FIG. 4 depicts a carriage and frame of the spacer of FIG. 1;

[0018] FIG. 5 depicts an endplate of the spacer of FIG. I;

[0019] FIG. 6 depicts a cross-section of the spacer of FIG. 2;

[0020] FIG. 7 depicts a cross-section of the spacer of FIG. 3;

[0021] FIG. 8 depicts an exploded view of the spacer of FIG. 1;

[0022] FIG. 9 depicts a diagrammatic view of aspects of a spacer in accordance with the

disclosure, in a reduced height configuration;
[0023] FIG. 10 depicts a the spacer of FIG. 9, in an expanded height configuration; and

[0024] FIG. 11 depicts the spacer of FIG. 1, implanted between adjacent vertebrae.
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DETAILED DESCRIPTION OF THE INVENTION

[0025] As required, detailed embodiments are disclosed herein; however, it is to be understood
that the disclosed embodiments are merely examples and that the systems and methods described
below can be embodied in various forms. Therefore, specific structural and functional details
disclosed herein are not to be interpreted as limiting, but merely as a basis for the claims and as a
representative basis for teaching one skilled in the art to variously employ the present subject
matter in virtually any appropriately detailed structure and function. Further, the terms and
phrases used herein are not intended to be limiting, but rather, to provide an understandable

description of the concepts.

[0026] The terms “a” or “an”, as used herein, are defined as one or more than one. The term
plurality, as used herein, is defined as two or more than two. The term another, as used herein, is
defined as at least a second or more. The terms “including” and “having,” as used herein, are

defined as comprising (i.e., open language).

[0027] With reference to FIGS. 1-3, implant 100 is operative, when positioned between adjacent
bones of a joint, such as for example vertebrae 10, 12 (shown in FIG. 11), to stabilize a joint
formed by adjacent vertebrae. Implant 100 has a collapsed state or height, illustrated in FIG. 2,
and an expanded state or height, illustrated in FIG. 3. Implants 100 of the disclosure may be inset
into the intervertebral disc space at a collapsed height, and then expand axially (superior/inferior)
to restore height loss in the disc space. The implant provides distraction as well as achieves
optimal height restoration. When inserted in a collapsed stated, implants 100 reduce impaction to
tissue in the joint space during insertion, and form the least visually blocking or obstructing

profile.
[0028] Implant 100 includes two separable endplates 110, 112. A surface 114 of an endplate

110, 112 can be provided with teeth or other projections 116 which can penetrate body tissue to
reduce a likelihood of migration of implant 100 after implantation. Implant 100 is further secured
with one or more bone screws 300, which pass through bone screw socket 118 within implant
100, and into body tissue of the patient. In the embodiment illustrated in FIGS. 1-3, three sockets
118 for three bone screws are provided, the bone screws 300 further retained in connection with
implant 100 by blocking fasteners 120. Bone screw 300 can be a polyaxial screw, and sockets

118 correspondingly shaped, whereby bone screw 300 may be inserted into body tissue at an
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optimal angle with respect to implant 100, whereby optimal purchase may be obtained, or certain

body tissue may be avoided.

[0029] Endplates 110, 112 are moveably connectable to an actuator 150 operable to change a
relative relationship of endplates 110 and 112. Actuator 150 includes a frame 152 rotatably
supporting an actuator screw 154, and a moveable carriage 156. As actuator screw 154 rotates
within frame 152, carriage 156 slides within frame 152, driven by cooperation between threads
158 (FIG. 8) upon actuator screw 152, and mating threads 160 within carriage 156. In the
embodiment of FIGS. 1-3, endplates 110 and 112 are formed in two connected portions,
including a portion 122, 122A which can be polymeric, and a portion 124, 124A, which can be
metallic. The portions are joined in the embodiment shown by screws 162, although other
methods of combining the two connected portions 122, 124 or 122A and 124A may be used,
including a dovetail connection, or adhesive, possibly in combination with each other, or with
endplate connector screws 162. Metallic portions 124, 124A can provide greater sirength for
portions of implant 100 which are under relatively greater stress, for example portions through
which a fastener may pass to anchor implant 100 within the body. While portions 122, 1224,
124, 124A are described as polymeric or metallic, it should be understood that other materials

may be used, and that the portions can be of dissimilar materials.

[0030] With reference to FIG. 2, it may be seen that implant 100 is in a compressed state, having
a lower height relative to an expanded state, as shown in FIG. 3. A functioning of device 100
may be best understood with reference to FIGS. 9-10, which correlate with FIGS. 2-3,
respectively, but which present a simplified view having certain elements eliminated or
exaggerated, to ease understanding. Endplates 110 and 112 are provided with ramped channels
164, 164A, and an open ramp 166, 166A, sized to slidingly receive ramps 168, 168A and 170,
170A disposed upon carriage 156. While two mating channels and ramps are illustrated for each
endplate 110, 120, it should be understood that one, or more than two, sets of channels and or
ramps may be provided. Further, channels 164, 164A may alternatively be formed as ramps.
However, a channel can operate to enable a reduction of height, having an opposing ramp face,
whereby rotation of actuator screw 152 in an opposite direction to expansion can drive endplates
110, 112 together, for example when pressure from body tissue is insufficient to collapse
endplates 110, 112, Additionally, at least one channel can operate to foster the maintenance of a

connection between carriage 156 and an endplate 110, 112.
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[0031] Carriage 156 is supported by frame 152 by lateral engagement means, in this embodiment
two support screws 174 engaged with carriage 156, and passable through respective channels

176 formed in frame 152. Distal end 172 of actuator screw 154 provides additional support for
carriage 156. Actuator screw 154 is supported by a set screw 178, which passes through and is

rotatably supported within frame 152.

[0032] An actuator access port 180 permits passage of a tool, for example a hex driver (not
shown), into engagement with a proximal end 182 of actuator screw 152. As actuator screw 152
is turned, distal end 172 bears against a thrust washer 184, and an end portion of frame 152. As
actuator screw 152, carriage 156 is driven along actuator screw by interaction of threads 158 and
160. As carriage 156 moves, endplates 110, 112 are urged to move along ramps 168, 168A and
170, 170A, moving relatively apart, and increasing a height of spacer 100. Endplates 110, 112
are prevented from moving together with carriage 156 by abutting against an end portion 186 of
frame 152. In a given orientation, one of endplate 110 and 112 is an upper endplate with respect
to an orientation in a standing patient. However, implant 100 may, in some embodiments, be
implantable in either of opposite orientations, and therefore designations of upper and lower are
provided for ease of understanding, only. It should be understood that only one of endplate 110,
112 may be moveable with respect to the other. For example, in one embodiment, ramps 168A,

170A may not be provided, and endplate 112 may be attached to frame 152.

[0033] FIG. 11 illustrates a spacer 100 of the disclosure implanted between adjacent vertebrae
10, 12. Frame 152 defines a distal or leading end 152A which is inserted first into the body, and
a proximal or trailing end 152B which passes last into the body, the distal and proximal ends
defining a longitudinal axis extending therebetween. Spacer 100 can be inserted into the body,
and into a position between vertebrae, using minimally invasive methods, for example using a
small incision, and spacer 100 may be passed through a cannula or other structure which
maintains a pathway through body tissue. Spacer 100 may be inserted into the spinal column
through any approach, including anterior, anterolateral, lateral, or posterolateral. A portion of the
disc annulus, and nucleus pulposus may be removed in order to form a space into which spacer
100 may be inserted. When spacer 100 is in a compressed, or reduced height configuration,
dovetail guides 200, 202 can be provided to foster maintenance of a relative orientation of upper

and lower endplates during insertion or removal of device 100.
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[0034] Spacer 100 can be inserted configured to have a lower height profile, as shown in FIG. 2,
whereby an extent of distraction of body tissue may be reduced during insertion. Moreover, to
the extent that spacer 100 is used to open a pathway towards an implantation site, trauma to
adjacent tissue is reduced relative to inserting a spacer having a final height profile. Once spacer
100 is positioned between adjacent vertebrae, actuator screw is rotated by a tool. The tool may be
positioned entirely within the body, or can extend from in interior of the body to outside the
body, for example having a driving tip at one end and having a handle at an opposite end, with a

shaft extending into the body between each end.

[0035] Once actuator screw 154 has been rotated to separate endplates 110, 112 a desired
amount, the tool is removed. At this point, actuator screw 154 may be secured in place, for
example using a mechanical block, or an adhesive, to prevent unintended rotation of actuator
screw 154. As carriage 156 is slideably moved by rotation of actuator screw 154, a ramp 166,
166A or a ramped surface of channel 164, 164A of at least one of endplate 110, 112 slides
against at least one ramp 168, 168A, 170, or 170A of carriage 156, to cause the endplate to move
along an axis transverse to the longitudinal axis of the frame, to increase a height of the spacer.
Rotation of actuator screw 154 in an opposite direction causes movement along an axis

transverse to the longitudinal axis of the frame to decrease a height of the spacer.

[0036] Polymeric insets, or a polymeric square nut, for example PEEK, can be provided,
engageable with threads 158 or other portion of actuator screw 152, to provide additional friction
to prevent height loss under load, particularly under cyclic loading. Similarly, once bone screws
300 have been inserted, blocking elements 196 may be rotated to extend over an end of bone
screw head 302, preventing screw 300 from backing out. A similar mechanical block (not

shown) may be provided for actuator screw 154.

[0037] With reference to FIGS. 1-3, 5-8, it may be seen that a socket 118 for a polyaxial screw
head 302 can be formed entirely within one of upper or lower endplate 110, 112, or may be
formed partially within each of endplate 110 and 112, whereby when spacer 100 has been
expanded to a final height, the proportions of an interior of socket 118 are correct or substantially
correct for retaining screw head 302. For example, in FIG. 8, metallic portion 124 forms an
upper portion 190 of socket 118, and mating metallic portion 124A forms a lower portion 192 of

socket 118. In the embodiment illustrated in the figures, there are three sockets 118, and all are
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formed of upper and lower portions. However, there may be more or fewer sockets 118, and one

or more sockets may be formed entirely in an upper or lower endplate.

[0038] In an embodiment, spacer 100 of the disclosure provides an actuator that translates
relative to the body by means of a threaded actuator screw 154. Ramps 168, 168A and 170, 170A
on a carrier 152 mate with channels 164, 164A, and or ramps 166, on endplates 110, 112. Linear
translation of carriage 152 causes endplates 110, 112 to expand implant 100 along an S/I axis
with respect to the body. There can be dovetail guides that capture endplates 110, 112 when

collapsing the implant.

[0039] Assembly screws 162 fasten endplates made of dissimilar materials, for example PEEK
polymeric portions 122, 122A to Titanium metallic portions 124, 124A. A dovetail and press fit
design can be used to connect the dissimilar endplate portions. A PEEK bushing or washer 184 is
used between the threaded actuator screw 154 and frame 152 to minimize friction during
expansion of implant 100. Support screws 174 and channels 176 cooperate to form side or lateral
stabilizers, and set screw 178 supports a nose or leading end of carriage 152. Additionally,
cooperating slots and projections (not shown) in carriage 156 and frame 152 can be provided for

further relative guidance and stability.

[0040] In one embodiment, three bone screws 300 are used to provide fixation into adjacent
vertebral bodies, two screws 300 passing through implant 100 and into one vertebra, and one
screw 300 passing through implant 100 into another vertebra, although other combinations may
be used. Bone screws 300 can have spherical or otherwise curved heads, facilitating insertion at a
desired angle, or may be provided to mate with socket 118 in a fixed orientation, particularly
depending on a diameter of a neck portion of screw 300. Cam style blocking fasteners 120 can be

used to block bone screws 300 from backing out after being inserted.

[0041] Implants of the disclosure enable a continuous expansion and retraction over a range of
displacements according to predetermined dimensions of a specific implant 100 design. This
provides the ability to distract vertebral bodies to a desired height, but also to collapse the
implant 100 for repositioning, if therapeutically advantageous for the patient. Endplates 110, 112
may be shaped to form planes or surfaces which converge relative to each, to provide for

lordosis, and can be provided with openings through which bone may grow, and into which bone
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graft material may be placed. Implant 100 may be used to distract, or force bones of a joint apart,

or may be used to maintain a separation of bones created by other means, for example a retractor.

[0042] Implant 100 may be fabricated using any biocompatible materials known to one skilled in
the art, having sufficient strength, flexibility, resiliency, and durability for the patient, and for the
term during which the device is to be implanted. Examples include but are not limited to metal,
such as, for example titanium and chromium alloys; polymers, including for example, PEEK or
high molecular weight polyethylene (HMWPE); and ceramics. There are many other
biocompatible materials which may be used, including other plastics and metals, as well as

fabrication using living or preserved tissue, including autograft, allograft, and xenograft material.

[0043] Portions or all of the implant may be radiopaque or radiolucent, or materials having such
properties may be added or incorporated into the implant to improve imaging of the device

during and after implantation.

[0044] For example, metallic portions 124, 124A of endplates 110, 112 may be manufactured
from Titanium, or a cobalt-chrome-molybdenum alloy, Co-Cr-Mo, for example as specified in
ASTM F1537 (and ISO 5832-12). The smooth surfaces may be plasma sprayed with
commercially pure titanium, as specified in ASTM F1580, F1978, F1147 and C-633 (and ISO
5832-2). Polymeric portions 122, 122A may be manufactured from ultra-high molecular weight
polyethylene, UHMWPE, for example as specified in ASTM F648 (and 1SO 5834-2). In one
embodiment, PEEK-OPTIMA (a trademark of Invibio Ltd Corp, United Kingdom) may be used
for one or more components of implant 100. For example, polymeric portions 122, 122A can be
formed with PEEK-OPTIMA, which is radiolucent, whereby bony ingrowth may be observed.
Other polymeric materials with suitable flexibility, durability, and biocompatibility may also be

used.

[0045] In accordance with the invention, implants of various sizes may be provided to best fit the
anatomy of the patient. Components of matching or divergent sizes may be assembled during the
implantation procedure by a medical practitioner as best meets the therapeutic needs of the
patient, the assembly inserted within the body using an insertion tool. Implants of the invention
may also be provided with an overall angular geometry, for example an angular mating
disposition of endplates 110, 112, to provide for a natural lordosis, or a corrective lordosis, for

example of from 0° to 6° for a cervical application, although much different values may be

10
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advantageous for other joints. Lordotic angles may also be formed by shaping one or both of
plates 110, 112 to have relatively non-coplanar surfaces. Expanded implant heights, for use in
the cervical vertebrae for example, may typically range from 7 mm to 12 mm, but may be larger
or smaller, including as small as 5 mm, and as large as 16mm, although the size is dependent on
the patient, and the joint into which an implant of the invention is to be implanted. Implants 100
may be implanted within any level of the spine, and may also be implanted in other joints of the

body, including joints of the hand, wrist, elbow, shoulder, hip, knee, ankle, or foot.

[0046] In accordance with the invention, a single implant 100 may be used, to provide
stabilization for a weakened joint or joint portion. Alternatively, two, three, or more implants 100
may be used, at a single joint level, or in multiple joints. Moreover, implants 100 may be

combined with other stabilizing means.

[0047] Additionally, implant 100 may be fabricated using material that biodegrades in the body
during a therapeutically advantageous time interval, for example after sufficient bone ingrowth
has taken place. Further, implant 100 is advantageously provided with smooth and or rounded
exterior surfaces, which reduce a potential for deleterious mechanical effects on neighboring

tissues.

[0048] Any surface or component of the invention may be coated with or impregnated with
therapeutic agents, including bone growth, healing, antimicrobial, or drug materials, which may

be released at a therapeutic rate, using methods known to those skilled in the art.

[0049] Devices of the disclosure provide for adjacent vertebrae to be supported during
flexion/extension, lateral bending, and axial rotation. In one embodiment, implant 100 is
indicated for spinal arthroplasty in treating skeletally mature patients with degenerative disc
disease, primary or recurrent disc herniation, spinal stenosis, or spondylosis in the lumbosacral
spine (LI-SI). Degenerative disc disease is advantageously defined as discogenic back pain with
degeneration of the disc confirmed by patient history and radiographic studies, with or without
leg (radicular) pain. Patients are advantageously treated, for example, who may have
spondylolisthesis up to Grade 1 at the involved level. The surgery position implant 100 may be

performed through an Anterior, Anterolateral, Posterolateral, and/or Lateral approach.

[0050] In a typical embodiment, implant 100 has a uncompressed height, before insertion, of 12

to 18mm, and may advantageously be provided in cross-sections of 23x32mm, 26x38mm and

11
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26x42mm, with 4, 8, 12, or 16 degree lordotic angles, although these are only representative
sizes, and substantially smaller or larger sizes can be therapeutically beneficial. In one
embodiment a spacer 100 in accordance with the instant disclosure is sized to be inserted using

an MIS approach (a reduced incision size, with fewer and shorter cuts through body tissue).

[0051] Implant 100 may advantageously be used in combination with other known or hereinafter

developed forms of stabilization or fixation, including for example rods and plates.

[0052] All references cited herein are expressly incorporated by reference in their entirety. There
are many different features to the present invention and it is contemplated that these features may
be used together or separately. Unless mention was made above to the contrary, it should be
noted that all of the accompanying drawings are not to scale. Thus, the invention should not be
limited to any particular combination of features or to a particular application of the invention.
Further, it should be understood that variations and modifications within the spirit and scope of
the invention might occur to those skilled in the art to which the invention pertains. Accordingly,
all expedient modifications readily attainable by one versed in the art from the disclosure set
forth herein that are within the scope and spirit of the present invention are to be included as

further embodiments of the present invention.

12
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CLAIMS
What is claimed is:

1. A joint spacer for therapeutically maintaining a separation of bones of a joint,
comprising:

a frame having distal and proximal ends defining a longitudinal axis extending
therebetween,;

a carriage slideably retained within said frame and having at least one ramped surface, said
carriage further including a threaded portion;

an actuator screw threadably engaged with said carriage threaded portion, said actuator
screw configured to bear against said frame to cause said carriage to slideably move within said
frame when said actuator screw is rotated;

a first endplate configured to engage a first bone of the joint, and having at least one
ramped surface mateable with said at least one carriage ramped surface, whereby when said
carriage is slideably moveable by rotation of said actuator screw, said at least one endplate
ramped surface slideable against said at least one carriage ramped surface to cause said first
endplate to move along an axis transverse to said longitudinal axis to increase a height of the
spacer; and

a second endplate configured to engage a second bone of the joint.

2. The joint spacer of claim 1, wherein said carriage includes at least one additional ramped
surface, and said second endplate includes at least one ramped surface mateable with said at least
one additional ramped surface of said carriage, whereby when said carriage is slideably moved
by rotation of said actuator screw, said at least one second endplate ramped surface slides against
said at least one additional carriage ramped surface to cause said second endplate to move along

an axis transverse to said longitudinal axis to increase a height of the spacer.
3. The joint spacer of claim 1, said first endplate configured to abut said frame as said first

endplate is moved along an axis transverse to said longitudinal axis, whereby said first endplate

moves substantially only along an axis transverse to said longitudinal axis.
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4. The joint spacer of claim 1, wherein said first endplate includes at least one aperture

through which a fastener may pass to secure said first endplate to a bone of the joint.

5. The joint spacer of claim 4, further including a blocking mechanism to prevent backing
out of a fastener passed through said first endplate.

6. The joint spacer of claim 1, wherein said first endplate includes one or more projections

configured to engage bone of the joint when the implant is positioned between bones of the joint.

7. The joint spacer of claim 1, wherein at least one of said first and second endplates is

composed of two interconnected portions of dissimilar materials.
8. The joint spacer of claim 7, wherein one of said dissimilar materials is metallic and
includes at least one aperture through which a fastener may be passed to attach the implant to a

bone of the joint.

9. The joint spacer of claim 1, wherein one dissimilar material is polymeric, and another

dissimilar material is metallic.

10. The joint spacer of claim 1, wherein said carriage is slideably supported by said

actuator screw and by at least one lateral support extending from said carriage to said frame.

11. The joint spacer of claim 1, further including a thrust washer interposed between said

actuator screw and said frame.

12. The joint spacer of claim 1, further including a polymeric material configured to press

against said actuator screw to reduce a potential for unintended rotation of said actuator screw.

13. The joint spacer of claim]1, further including an aperture formed in part by said first

endplate, and in part by said second endplate, said aperture sized and dimensioned to rotatably
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support a bone screw when said first endplate has been moved a distance along the axis

transverse to said longitudinal axis.

14. The joint spacer of claim 1, further including a dovetail connection formed between
said frame and said first endplate when said first endplate is configured to abut against said

frame.

15. A joint spacer for therapeutically maintaining a separation of bones of a joint,
comprising:

a frame having distal and proximal ends defining a longitudinal axis extending
therebetween;

a carriage slideably retained within said frame and having at least one ramped surface, said
carriage further including a threaded bore;

an actuator screw threadably engaged with said carriage threaded bore, said actuator screw
configured to bear against said frame to cause said carriage to slideably move within said frame
when said actuator screw is rotated;

a first endplate configured to engage a first bone of the joint, and having at least one
channel having a ramped surface mateable with said at least one carriage ramped surface,
whereby when said carriage is slideably moveable by rotation of said actuator screw in a first
direction, said at least one endplate ramped surface slideable against said at least one carriage
ramped surface to cause said first endplate to move along an axis transverse to said longitudinal
axis to increase a height of the spacer; and

a second endplate configured to engage a second bone of the joint.

16. The spacer of claim 15, wherein when said actuator screw is rotated in an opposite,
second direction, said at least one endplate ramped surface is slideable against said at least one
carriage ramped surface to cause said first endplate to move along an axis transverse to said

longitudinal axis to decrease a height of the spacer.
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17. The spacer of claim 15, wherein said carriage is slideably supported by said actuator
screw and by at least one screw extending from said carriage through an elongated channel in

said frame.

18. The spacer of claim 15, wherein said first endplate includes a metallic portion having
an aperture through which a fastener may be passed for connecting the implant to body tissue,
the first endplate further having a polymeric portion connected to said metallic portion, the

polymeric portion sized and dimensioned to support a bone of the joint.

19. The spacer of claim 15, wherein said frame and said first endplate include mateable
dovetailed portions configured to maintain an orientation of said first endplate and said frame

when said first endplate is positioned proximate said frame.

20. A method for therapeutically maintaining a separation of bones of a joint, comprising:
inserting a spacer between bones of the joint, the spacer including—

a frame having distal and proximal ends defining a longitudinal axis extending
therebetween;

a carriage slideably retained within said frame and having at least one ramped
surface, said carriage further including a threaded bore;

an actuator screw threadably engaged with said carriage threaded bore, said
actuator screw configured to bear against said frame to cause said carriage to
slideably move within said frame when said actuator screw is rotated,;

a first endplate configured to engage a first bone of the joint, and having at least
one ramped surface mateable with said at least one carriage ramped surface, whereby
when said carriage is slideably moveable by rotation of said actuator screw, said at
least one endplate ramped surface slideable against said at least one carriage ramped
surface to cause said first endplate to move along an axis transverse to said
longitudinal axis to increase a height of the spacer; and

a second endplate configured to engage a second bone of the joint;

the spacer inserted when said first endplate is positioned proximate said frame; and
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slideably moving, by rotation of said actuator screw, said at least one endplate ramped
surface against said at least one carriage ramped surface to cause said first endplate to move
along an axis transverse to said longitudinal axis to increase a height of the spacer to maintain a

separation of bones of the joint.

17



WO 2014/130989 PCT/US2014/018191

1528

FIG 3




WO 2014/130989 PCT/US2014/018191

2/4

3 8 s
358\‘,\\,\\_\\\\&_,*\“ , \\§ m\\%§

200 116




WO 2014/130989 PCT/US2014/018191

FIG 8



WO 2014/130989 PCT/US2014/018191

4/4

154«»” . ST
112J1n¢j ‘iﬁdA/

12

FIG 11




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2014/018191

A. CLASSIFICATION OF SUBJECT MATTER
AG1F 2/44(2006.01)i, AG1F 2/30(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
AGI1F 2/44, A61B 17/70; A61F 2/30

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: intervertebral implant, expandable implant, ramp structure, actuating screw

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2011-0093074 A1l (GLERUM, C. et al.) 21 April 2011 1-3,6,10-12,14-17
See abstract; paragraphs [0027], [0029], [0033], [0036], [0040]; claims 1, ,19-20
3, 5, 18-19; and figures 2, 56.
Y 4-5,7-9,13,18
Y US 2012-0130496 A1 (DUFFIELD, W. E. et al.) 24 May 2012 4-5,7-9,13,18

See abstarct; paragraphs [0027]-[0028]; claims 1, 3, 6, 8;
and figures 1, 4, 7.

A US 2011-0172774 Al (VARELA, A.) 14 July 2011 1-20
See abstract; paragraphs [0035]-[0036]; claims 1-6; and figures 3, 10a-13.

A US 2007-0270968 Al (BAYNHAM, B. O. et al.) 22 November 2007 1-20
See abstract; claim 1; and figures 1-3.

A WO 2013-025876 A1 (STRYKER SPINE) 21 February 2013 1-20
See abstract; claims 1-2, 6, 8; and figures 2A-2B, 11A-11B

|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
13 June 2014 (13.06.2014) 17 June 2014 (17.06.2014)
Name and mailing address of the I[SA/KR Authorized officer EEE N

International Application Division
+ Korean Intellectual Property Office
g

189 Cheongsa-to, Seo-gu, Dagjeon Metropolitan City, 302-701, KIM, Tac Hoon
Republic of Korea

Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-8407
Form PCT/ISA/210 (second sheet) (July 2009




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2014/018191
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2011-0093074 Al 21/04/2011 EP 2488120 Al 22/08/2012
EP 2488120 A4 26/06/2013
JP 2013-508031 A 07/03/2013
US 2012-035729 Al 09/02/2012
US 2012-150304 Al 14/06/2012
US 2012-150305 Al 14/06/2012
US 2012-158146 Al 21/06/2012
US 2012-158147 Al 21/06/2012
US 2012-158148 Al 21/06/2012
US 2012-203347 Al 09/08/2012
US 8062375 B2 22/11/2011
WO 2011-047230 Al 21/04/2011
US 2012-0130496 Al 24/05/2012 EP 2328495 Al 08/06/2011
EP 2328495 A4 30/05/2012
US 2010-057206 Al 04/03/2010
US 2012-130495 Al 24/05/2012
US 2013-060339 Al 07/03/2013
US 8328872 B2 11/12/2012
WO 2010-028095 Al 11/03/2010
US 2011-0172774 Al 14/07/2011 EP 2654627 Al 30/10/2013
WO 2012-087379 Al 28/06/2012
US 2007-0270968 Al 22/11/2007 US 2005-0177235 Al 11/08/2005
US 2011-0144755 Al 16/06/2011
US 7211112 B2 01/05/2007
US 7850733 B2 14/12/2010
US 8273129 B2 25/09/2012
WO 2008-134515 Al 06/11/2008
WO 2013-025876 Al 21/02/2013 AU 2012-296522 Al 27/02/2014
CA 2843745 Al 21/02/2013
US 2013-211526 Al 15/08/2013

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report

