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the helical anchors is positioned at the targeted articular surface of the sacrum and the
cutting edge of the other helical anchor is positioned at the targeted articular surface of
the ilium. In such implementations, the position of the cutting edges can be controlled by
the aligning the inserter with the plane of the joint (the plane between the articular
surfaces), and thereby placing the cutting edges in close proximity to the targeted
articular surfaces such that they engage and penetrate the articular surfaces immediately
upon rotation of the inserter. Other embodiments of the fusion implant (e.g., those
having a single helical anchor, or flukes, claws, etc.) may also be inserted such that the
portion of the fusion implant for engaged with the bone tissue is positioned adjacent to
the targeted articular surface when inserted into the joint and prior to rotation of the
implant.

[0201] In some implementations, and without limitation, surgical tools (e.g., a
drill, chisel, rasp, etc.) may be used to remove cortical tissue from the targeted articular
surfaces of the sacrum and ilium to prepare (“prep”) the articular surfaces for engagement
with the fusion implant before the fusion implant is inserted into the joint, allowing the
helical anchors of the fusion implant to more easily pierce the bone tissue of the sacrum
and ilium. In such implementations, and without limitation, the fusion implant may be
inserted into the joint such that the cutting edges of the fusion implant may be aligned
with and adjacent to the prepped articular surfaces.

[0202] In some implementations, and without limitation, the fusion implant may
include a cannulated channel or cavity that allows for the addition of bone growth-

stimulating materials into the targeted joint. For example, and without limitation, the
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fusion implant 400 (or 400a, or other related embodiment) may include a cannulated
channel (e.g., 406) running from a central hole in the proximal end of body (e.g., 401)
through the one or more helical anchors (e.g., 403 and 404) to the distal end(s) of the one
or more helical anchors (e.g., 403 and 404). The cannulated channel may be packed with
bone growth-stimulating materials (e.g., autologous bone, allograft, BMP, etc.) to
stimulate bone growth across the fusion implant and the joint that may lead to fusion of
the sacrum and ilium. Without limiting the invention, the bone growth-stimulating
materials may be inserted into the channel through a proximal hole in the body after the
fusion implant is set into desired operative position. In other implementations, the bone
growth-stimulating materials may be present in the channel prior to insertion of the
fusion implant into the SI joint.

[0203] As an example, and without limitation, FIG. 50 provides a side view of the
fusion implant 400 in which the length of the cannulated channel 406 can be seen running
from the proximal hole in the body 401 to the distal ends of the helical anchors 403 and
404. FIG. 51 provides a bottom view of the implant 400 and shows the complete
cannulated channel 406 and the concentric and interwoven pattern of the helical anchors
403 and 404. However, it should be understood that the present invention is not limited
to the particular arrangement of the exemplary helical anchors 403 and 404 in FIGS. 49-
51. For example, and without limitation, FIG. 53 provides a side view of fusion implant
400a in which the length of cannulated channel 406a can be seen running from a
proximal hole in the body 401 to the distal end of the helical anchor 403a. FIG. 54

provides a bottom view of fusion implant 400a showing the complete cannulated channel
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406a.

[0204] FIG. 55 displays the fusion implant 400 in its desired operative position in
the sacroiliac joint 102, where helical anchors 403 is engaged with the ilium 200 and
anchor 404 is engaged with the sacrum 101. The implant may create stability and
fixation across the joint, compression in the joint, and bone growth-promoting material
can be added to the cannulated channel 406 to aid in fusion of the sacrum and ilium at the
site of the fusion implant. It is to be understood that other related embodiments (e.g.,
fusion implant 400a) may be placed in the joint in the same manner. It is also to be
understood that multiple fusion implants may be placed into the sacroiliac joint from the
posterior approach. For example, and without limitation, the double-barreled exposure
device 295 shown in FIGS. 118-119, which has two side by side (e.g., parallel) working
channels may be used to introduce two fusion implants into the SI joint.

[0205] In other embodiments of the fusion implant, and without limitation, the
fusion implant may have a central body with flukes, claws, hooks, or other bone engaging
structures attached thereto. Additionally, the central body may have a channel or cavity
in which bone growth-enhancing materials may be included. Without limiting the
invention, FIGS. 56-57 show an exemplary embodiment of a fusion implant 500 having
lateral flukes 503 and 504 for engaging with the targeted articular surfaces of the SI joint.
Each of the lateral flukes 503 and 504 may have a distal hooking ends 505 that may be
operable to penetrate bone tissue in joint targeted for fusion. The distal cutting edges of
each of the lateral flukes 503 and 504 may be on opposite sides of the fusion implant 500

such that as the fusion implant is advanced into the SI joint, the lateral fluke 503 engages
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the ilium and lateral fluke 504 engages the sacrum. The proximal end of the body 501 of
the fusion implant 500 may have notches or slots 502 in a perimeter thereof that may be
engaged by a fusion implant inserter or driver as described herein (e.g., by fork arms
149). The notches or slots 502 may allow the inserter to turn the fusion implant 500 (e.g.,
in a clockwise direction) to allow for the lateral flukes 503 and 504 to pull the sacrum
and ilium towards each other, creating compression. The implant 500 may have a
minimum (smallest) outer diameter in a range of about 8 mm to about 20 mm (e.g., about
12 mm to about 18 mm, or any other value or range of values therein), and a maximum
(largest) outer diameter in a range of about of about 12 mm to about 40 mm (e.g., about
15 mm to about 30 mm, or any other value or range of values therein). The implant may
be paired with an exposure device having a hollow barrel with an internal cross-section
that corresponds to the outer diameters and cross-sectional shape of the implant.

[0206] The fusion implant 500 may include a cannulated channel or cavity 506
that allows for the addition of bone growth-stimulating materials into the targeted joint.
For example, and without limitation, the fusion implant 500 includes cannulated channel
506 running from a central hole in the proximal end of body 501 a distal hole 508 in the
body 501. The cannulated channel 506 may be packed with bone growth-stimulating
materials (e.g., autologous bone, allograft, BMP, etc.) to stimulate bone growth across the
fusion implant and the joint that may lead to fusion of the sacrum and ilium. The body
501 may have a number of fenestrations 507 therein to allow for lateral bone growth
through the implant, which may result in a stable fusion site between the sacrum and

ilium. Without limiting the invention, the bone growth-stimulating materials may be
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inserted into the channel 506 through the proximal hole in the body 501 after the fusion
implant 500 is set into desired operative position. In other implementations, the bone
growth-stimulating materials may be present in the channel 506 prior to insertion of the
fusion implant 500 into the SI joint.

[0207] The process of inserting and advancing the fusion implant 500 may be
performed by one or more tools that engage the notches or slots 502. An inserter (e.g.,
inserter 147) may be used to initially place the fusion implant 500 in a desired position
between the sacrum and ilium. Without limiting the invention, FIG. 54 shows the fusion
implant 500 having a self-distracting bullet nose 509. The bullet nose may have a round
geometry and/or a tapered rounded profile that is operable to distract the SI joint with
minimal damage to soft and connective tissue in and around the posterior side of the SI
joint. The bullet nose 509 may facilitate entry into the sacroiliac joint prior to the lateral
flukes 503 and 504 being rotated into place in the sacrum and ilium. The sloped bullet
nose 509 and the inserter may be subsequently rotated to engage the lateral flukes 503
and 504 with the bone tissue of the articular surfaces of the sacrum and ilium. As the
fusion implant 500 is rotated, the sacrum and ilium bones may be pulled towards each
other and the sacroiliac joint may be compressed and stabilized. Hooking ends 505 may
pierce the bone tissue (e.g., cortical and/or cancellous/spongy bone tissue) of the sacrum
and ilium. As shown in FIGS. 56-57, but without limitation, the lateral flukes 503 and
504 may be aligned with the notches 502 for receiving the inserter tool. This alignment
may be included in order to position the cutting edges in a precise position within the

joint (e.g., with the lateral flukes aligned with the plane of the joint between the articular
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surfaces such that the hooking ends are positioned at the targeted articular surfaces).
[0208] As discussed above, and without limiting the invention, the working
channel through which the implant is passed into the SI joint may have an oblong cross-
sectional shape or slots running along its length for accommodating the lateral flukes of
the implant. For example, and without limitation, the channel may have a hollow barrel
with slots may be separated by about 180° along the length of the working channel and
may have a shape that can accommodate the shape of the lateral flukes (e.g., a generally
rectangular shape that is sufficiently large to accommodate the shape of the lateral
flukes).

[0209] FIG. 58 displays the implant 500 in a desired operative position in the
sacroiliac joint 102, where lateral fluke 503 is engaged with the ilium 200 and lateral
fluke 504 is engaged with the sacrum 101. The implant may create stability and fixation
across the joint, compression in the joint, and bone growth-promoting material can be
added to the cannulated channel 506 to aid in fusion of the sacrum and ilium at the site of
the fusion implant.

[0210] In other embodiments of the fusion implant, and without limitation, the
fusion implant may have a box-like open body having holes therein for receiving one or
more surgical screws for attaching the fusion implant to the sacrum and/or ilium. Without
limiting the invention, FIGS. 59-61 show an exemplary embodiment of a fusion implant
600 having a box-like body 601 having holes 602a and 602b in a proximal end thereof for
receiving surgical screws 603 and 604 for engaging with the targeted articular surfaces of

the SI joint and holding the fusion implant 600 in place within the SIjoint. The body 601
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may be designed such that a central plane of the body 601 bisecting the proximal end of
the body 601 and bisecting screw holes 602a and 602b may be roughly aligned with the
plane of the SI joint between the articular surfaces when the fusion implant is inserted
into the SI joint. The box-like geometry of the fusion implant 600 may resist torsional
stress applied by movement of the SI joint. The implant 600 may have a minimum
(smallest) outer diameter in a range of about 8 mm to about 20 mm (e.g., about 12 mm to
about 18 mm, or any other value or range of values therein), and a maximum (largest)
outer diameter in a range of about of about 12 mm to about 40 mm (e.g., about 15 mm to
about 30 mm, or any other value or range of values therein). The implant may be paired
with an exposure device having a hollow barrel with an internal cross-section that
corresponds to the outer diameters and cross-sectional shape of the implant.

[0211] The screw holes 602a and 602b may be angled obliquely with respect to
the central plane of the body 601. For example, and without limitation, hole 602a may
run obliquely toward a first lateral side of the central plane, and hole 602b may run
obliquely toward a second (and opposite) lateral side of the central plane. This
arrangement allows the surgical screw 603 inserted through screw hole 602a to engage
one of the bones in the SI joint (e.g., the sacrum) and the surgical screw 604 inserted
through screw hole 602b to engage with the other bone in the SI joint (e.g., the ilium).
[0212] Without limiting the invention, the surgical screws 603 and 604 may be
self-drilling screws that can penetrate the bone tissue (e.g, cortical and/or
cancellous/spongy bone tissue) of the articular surface. The articular surfaces of the

sacrum and/or the ilium may be prepared for the insertion of the surgical screws by
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removing cortical tissue at the insertion point for the screws or pre-drilling holes for the
screws; in such embodiments, self-drilling screws may or may not be utilized. In some
implementations, the surgical screws may be doubled threaded screws that create
compression of the joints, which may draw the sacrum and ilium together as they are
advanced into the bone tissue. The screws may be driven into the bone tissue of the ilium
and sacrum by a driving device passed through the working channel positioned over the
ST joint, where the driving device has a universal joint or flex shaft (not shown) that
allows it to drive the screws into the ilium and sacrum at oblique angles.

[0213] The open body 601 of the implant 600 may have a cavity in which bone
growth-enhancing materials may be included. The fusion implant 600 may have an open
design, where there are no sidewalls closing off the cavity 606 to the articular surfaces of
the sacrum and ilium so that bone growth stimulating material that may be placed within
the cavity 606 may be in contact with the articular surfaces of the sacrum and ilium
within the joint to allow fusion growth across the SI joint. FIG. 61 shows a side view of
the fusion implant 600, in which it can be seen that the fusion implant 600 may have a
cavity 606 that is completely open on the lateral sides with no sidewalls to obstruct
contact between bone growth-stimulating materials in the cavity 606 and the articular
surfaces of the sacrum and ilium. As shown in FIG. 60, the fusion implant 600 may
further include openings 607 along the outer wall of the fusion implant to allow further
access to the bone growth-stimulating material in the cavity 606.

[0214] The process of inserting and advancing the fusion implant 600 may be

performed by one or more tools that advance the implant through a working channel, as
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described herein. An inserter (e.g., inserter 147) may be used to initially place the fusion
implant in a desired position between the sacrum and ilium. In some embodiments, and
without limitation, the fusion implant may include slots or notches on the proximal end
thereof (not shown), which the inserter can engage. In other embodiments, and without
limitation, the inserter may engage the lateral edges of the proximal end of the fusion
implant. Once the fusion implant 600 is placed in the targeted position in the SI joint,
the surgical screws 603 and 604 may be advanced through screw holes 602a and 602b,
respectively. As the surgical screws 603 and 604 are advanced into the bone tissue of the
sacrum and ilium, the sacrum and ilium bones may be pulled towards each other and the
sacroiliac joint may be compressed and stabilized. The surgical screws 603 and 604 may
pierce the bone tissue (e.g., cortical and/or cancellous/spongy bone tissue) of the sacrum
and ilium.

[0215] As discussed above, and without limiting the invention, the working
channel through which the implant is passed into the SI joint may have an oblong cross-
sectional shape or slots running along its length for accommodating the width of the
fusion implant 600. For example, and without limitation, the working channel may have
a hollow barrel having slots may be separated by about 180° along the length of the
working channel and may have a shape that may accommodate the shape of the body of
the fusion implant.

[0216] FIG. 62 displays the implant 600 in a desired operative position in the
sacroiliac joint 102, where surgical screw 603 may be engaged with the ilium 200 and

surgical screw 604 may be engaged with the sacrum 101. The implant may create
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stability and fixation across the joint, compression in the joint, and bone growth-
promoting material can be added to the cavity 606 to aid in fusion of the sacrum and
ilium at the site of the fusion implant.

[0217] In other embodiments of the fusion implant, and without limitation, the
fusion implant may have a box-like central body having laterally extending blades for
engaging the sacrum and/or ilium. Without limiting the invention, FIGS. 63-64 show an
exemplary embodiments of a fusion implant 700 having a box-like body 701 having
laterally extending blades 703 and 704 for engaging with the targeted articular surfaces of
the SI joint and holding the fusion implant 700 in place within the SIjoint. The body 701
may be designed such that a central plane of the body 701 bisecting the proximal end of
the body 701 may be roughly parallel or aligned with the plane of the SI joint between
the articular surfaces when the fusion implant 700 is inserted into the SI joint. The box-
like geometry of the fusion implant 700 may resist torsional stress applied by movement
of the SI joint. The implant 700 may have a minimum (smallest) outer diameter in a
range of about 8 mm to about 20 mm (e.g., about 12 mm to about 18 mm, or any other
value or range of values therein), and a maximum (largest) outer diameter in a range of
about of about 12 mm to about 40 mm (e.g., about 15 mm to about 30 mm, or any other
value or range of values therein). The implant may be paired with an exposure device
having a hollow barrel with an internal cross-section that corresponds to the outer
diameters and cross-sectional shape of the implant.

[0218] The lateral blades 703 and 704 may be angled obliquely with respect to

the central plane of the body 701. For example, and without limitation, blade 703 may
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run obliquely toward a first lateral side of the central plane, and blade 704 may run
obliquely toward a second (and opposite) lateral side of the central plane. This
arrangement allows the blade 703 to engage one of the bones in the SI joint (e.g., the
sacrum) and the blade 704 to engage with the other bone in the SI joint (e.g., the ilium).
The lateral blades may be separately formed or integral to the fusion implant 700. The
lateral blades may have an outer edge 705 for engagement with the bone tissue of the
sacrum or ilium. The outer edge may have varying geometry to facilitate entry into and
compression of the sacrum and ilium. In some implementations, and without limitation,
the outer edges of the lateral blades may have a sharp cutting edge which can penetrate
the bone tissue. In some implementations, and without limitation, the outer edges may be
serrated (e.g., with one or more kinds of teeth, such as triangular teeth, hook teeth, crown
teeth, etc.). The outer edge may facilitate penetration of the lateral blades into the bone
tissue (e.g., cortical and/or cancellous/spongy bone tissue) of the articular surfaces of the
ilium and sacrum when the fusion implant is advanced into the SI joint. In some
implementations, and without limitation, the articular surfaces of the sacrum and/or the
ilium may be prepared for the insertion of the lateral blades by removing cortical tissue at
the insertion point.

[0219] The body 701 of the implant 700 may have a cavity 706 in which bone
growth-enhancing materials may be included. The fusion implant 700 may have an open
design, where there are no sidewalls closing off the cavity 706 to the articular surfaces of
the sacrum and ilium so that bone growth stimulating material that may be placed within

the cavity 706 may be in contact with the articular surfaces of the sacrum and ilium
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within the joint to allow fusion growth across the SI joint. As shown in FIG. 64, the
fusion implant 700 may further include openings 707 along the outer wall of the fusion
implant to allow further access to the bone growth-stimulating material in the cavity 706.
The fusion implant 700 may include a central hole 708 in the proximal end of the body
701. The central hole 708 may allow for access into the cavity 706, allowing the bone
growth-stimulating materials to be inserted into the cavity 706 either before or after the
fusion implant 700 is set into desired operative position in the SI joint. In some
implementations, the bone growth-stimulating materials may be present in the cavity 706
prior to insertion of the fusion implant 700 into the SI joint. The design of fusion implant
700 (and other related embodiments) allows for bone graft to be placed pre-operatively as
the cavity 706 is not obscured by the lateral blades (bone anchoring mechanism).

[0220] The process of inserting and advancing the fusion implant 700 may be
performed by one or more tools that advance the implant through a working channel, as
described herein. An inserter (e.g., inserter 147) may be used to initially place the fusion
implant in a desired position between the sacrum and ilium. In some embodiments, and
without limitation, the fusion implant may include slots or notches on the proximal end
thereof (not shown), which the inserter can engage. In other embodiments, and without
limitation, the inserter may engage the lateral edges of the proximal end of the fusion
implant. The fusion implant 700 may be drive into place in the targeted position in the
ST joint by the inserter. As the fusion implant 700 is advanced into the SI joint, the lateral
blades 703 and 704 are driven into and penetrate the bone tissue of the sacrum and ilium,

and the blades 703 and 704 may act to draw in the sacrum and ilium bones and the
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sacroiliac joint may be compressed and stabilized. The lateral blades 703 and 704 may
pierce the bone tissue (e.g., cortical and/or cancellous/spongy bone tissue) of the sacrum
and ilium as the fusion implant is driven into the SI joint. In other implementations, and
without limitation, the inserter may be used to place the fusion implant 700 at the SI joint,
and subsequently an impactor or other driving tool may be used to drive the fusion
implant 700 into the bone tissue and into position in the SI joint.

[0221] As discussed above, and without limiting the invention, the working
channel through which the implant is passed into the SI joint may have a hollow barrel
having an oblong interior cross-sectional shape or slots running along its length for
accommodating the width of the fusion implant 700 and the lateral blades 703 and 704.
For example, and without limitation, a first set of slots may be separated by about 180°
along the length of the working channel and may have a shape that is complementary to
or large enough accommodate the shape of the fusion implant, and a second set of slots
may be separated by about 180° along the length of the working channel and may have a
shape may accommodate the shape of the lateral blades.

[0222] FIGS. 65-66 show a fusion implant 700a that is similar to implant 700 in
shape, size, and function, but the blades 703a and 703b of implant 700a are detachable
from the implant. As shown in FIG. 65, the lateral blades 703a and 703b are inserted into
slots 710a and 710b in the distal portion of the body 701a, respectively. This fusion
implant embodiment allows for the body 701a to be inserted into the SI joint prior to the
insertion of the blades 703a and 703b into the body 701a. This may allow the implant

700a to be inserted into the SI joint and the blades to be subsequently inserted into the
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slots 710a and 710b and engaged with the bone tissue of the ilium and sacrum without the
need for a specially shaped (e.g., oblong or slotted) working channel. The blades 703a
and 703b may be passed through the working channel and into slots 710a and 710b after
the body 701a has been positioned in the SI joint. An inserter and/or impactor or other
tools may be used to insert the blades 703a and 703b into the slots 710a and 710b and
into the bone tissue of the ilium and sacrum.

[0223] As shown in FIG. 66, the blades of implant 700a may include pressure
clips 711 that engage with slots 710a and 710b when the blades are inserted into the slots.
The pressure clips may lock the blades into the slots to help stabilize the fusion implant.
[0224] FIG. 67 displays the implant 700 (or implant 700a) in a desired operative
position in the sacroiliac joint 102, where lateral blade 703 is engaged with the ilium 200
and lateral blade 704 is engaged with the sacrum 101. The implant may create stability
and fixation across the joint, compression in the joint, and bone growth-promoting
material can be added to the cavity 706 to aid in fusion of the sacrum and ilium at the site
of the fusion implant.

[0225] In other embodiments of the fusion implant, and without limitation, the
fusion implant may have a box-like central body having a rotatable central axle with
lateral flukes thereon for engaging the sacrum and/or ilium as the central axle is rotated.
Without limiting the invention, FIGS. 68-69 show an exemplary embodiment of a fusion
implant 800 having a box-like open body 801 having a central axel 805 to which two
flukes 803 and 804 are attached for engaging with the targeted articular surfaces of the SI

joint and holding the fusion implant 800 in place within the SI joint. The flukes 803 and
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804 may engage with the articular surfaces of the sacrum and ilium, respectively, when
the central axis is rotated. The body 801 may be designed such that a central plane of the
body 801 bisecting the proximal end of the body 801 may be roughly parallel to or
aligned with the plane of the SI joint between the articular surfaces when the fusion
implant 800 is inserted into the SIjoint. The box-like geometry of the fusion implant 800
may resist torsional stress applied by movement of the SI joint. The implant 800 may
have a minimum (smallest) outer diameter in a range of about 8 mm to about 20 mm
(e.g., about 12 mm to about 18 mm, or any other value or range of values therein), and a
maximum (largest) outer diameter in a range of about of about 12 mm to about 40 mm
(e.g., about 15 mm to about 30 mm, or any other value or range of values therein). The
implant may be paired with an exposure device having a hollow barrel with an internal
cross-section that corresponds to the outer diameters and cross-sectional shape of the
implant.

[0226] Without limiting the invention, the flukes 803 and 804 may extend out
laterally from central rotating axis 805 at about 180° from each other. This arrangement
allows the fluke 803 to engage one of the bones in the SI joint (e.g., the sacrum) and the
fluke 804 to engage with the other bone in the SI joint (e.g., the ilium) as the central axle
805 is rotated. In other implementations, and without limitation, the flukes may have
other relative positions on the central axle. In still other implementations, and without
limitation, the fusion implant may have more than two flukes attached to the central axis
that may be arranged in various positions on the central rotating axle. Without limiting

the invention, the curvature of all of the flukes extending from the central axle may be
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oriented in either a clockwise or counterclockwise fashion when viewing the fusion
implant from the proximal end of the body (e.g., like the perspective of FIG. 69). The
consistent orientation of all of the flukes allows all of the hooks to engage (hook into) the
tissue in the SI joint as the central axle is rotated. In other implementations, and without
limitation, one or more of the flukes on the central axle may be obliquely oriented, which
may provide additional bite and purchase into the bone tissue. The hooking edge of the
hooks may have varying geometry to facilitate entry into and compression of the sacrum
and ilium. In some implementations, and without limitation, the hooking edges of the
flukes may have a sharp cutting edge which can penetrate the bone tissue. In some
implementations, and without limitation, the hooking edges may be serrated (e.g., with
one or more kinds of teeth, such as triangular teeth, hook teeth, crown teeth, etc.). The
hooking edges may facilitate penetration of the flukes into the bone tissue (e.g., cortical
and/or cancellous/spongy bone tissue) of the articular surfaces of the ilium and sacrum
when the central axle is rotated. In some implementations, and without limitation, the
articular surfaces of the sacrum and/or the ilium may be prepared for the insertion of the
surgical screws by removing cortical tissue at the insertion point.

[0227] The body 801 of the implant 800 may have a cavity 806 through which the
central axle 805 passes. The central axle may rotatably attach to both the proximal and
distal ends of the body 801, such that the central axle 805 may be rotated once the fusion
implant is inserted into the SI joint. The central axle 805 may be rotatable in either the
clockwise and/or the counterclockwise direction (e.g., from the perspective of FIG. 69).

In some implementations, and without limitation, the central axle 805 may be rotatable in
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only one direction, that being the direction that allows the hooks to bite into the bone
tissue in the SI joint. The one-directional implementation may prevent the hooks from
rotating and slipping out of the bone tissue, once they have been rotated and inserted into
the bone tissue in the SI joint.

[0228] The cavity 806 may have an open design into which bone growth-
enhancing materials may be inserted. The body 801 may have no sidewalls closing off
the cavity 806 to the articular surfaces of the sacrum and ilium so that bone growth
stimulating material that may be placed within the cavity 806 may be in contact with the
articular surfaces of the sacrum and ilium within the joint to allow fusion growth across
the SI joint. As shown in FIG. 68, the fusion implant 800 may further include openings
807 along the outer wall of the fusion implant 800 to allow further access to the bone
growth-stimulating material in the cavity 806.

[0229] The process of inserting and advancing the fusion implant 800 may be
performed by one or more tools that advance the implant through a working channel, as
described herein. An inserter (e.g., inserter 147) may be used to initially place the fusion
implant in a desired position between the sacrum and ilium. In some embodiments, and
without limitation, the fusion implant may include slots or notches on the proximal end
thereof (not shown), which the inserter can engage. In other embodiments, and without
limitation, the inserter may engage the lateral edges of the proximal end of the fusion
implant. Subsequently, a driving tool may be engaged with a central hole 802 in the
proximal end of the body 801, which may be “keyed” with teeth or other structures that

can be engaged by the driving tool. The driving tool may be operable to rotate the central
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axle 805 once it is engaged with the central hole 802, thereby driving the flukes 803 and
804 into the bone tissue in the articular surfaces fo the sacrum and ilium.

[0230] In some embodiments, and without limitation, the inserter may have a
head that has a complementary shape to the central hole 802, allowing the inserter to
engage the with the central hole 802 prior to insertion. The ring structure around the
central hole 802 may be connected with or integral to the central axle 805, allowing
central axle to be rotated by the inserter. For example, and without limitation, the inserter
can be used to insert the fusion implant into the SI joint, and then the head of the inserter
may be rotated in order to rotate the central axle of the fusion implant, thereby engaging
the hooks with the bone tissue in the articular surfaces of the sacrum and ilium.

[0231] As discussed above, and without limiting the invention, the working
channel through which the implant is passed into the SI joint may have a hollow barrel
having an oblong internal cross-section or slots running along its length for
accommodating the width of the fusion implant 800 and the lateral flukes 803 and 804.
[0232] The central hole 802 may also allow for access into the cavity 806, such
that bone growth-stimulating materials may be inserted into the cavity 806 after the
fusion implant 800 is set into desired operative position in the SI joint. In some
implementations, and without limitation, the bone growth-stimulating materials may be
present in the cavity 806 prior to insertion of the fusion implant 800 into the SI joint. The
design of fusion implant 800 (and other related embodiments) allows for bone graft to be
placed pre-operatively as the cavity 806 is not obscured by the central axle and hooks

(bone anchoring mechanism).
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[0233] In some embodiments, and without limitation, the fusion implant may

have a shape and features like the implant 151 shown in FIGS. 39 and 126-129. As an

example, and without limiting the invention, the implant may be a bone graft as shown in

FIGS. 126-129. The implant 151 may be substantially rectangular, having ribbing 153 on

opposing sides to create a surface for catching or gripping with the SI joint when it is

inserted. The implant 151 may also have a tapered proximal end to be inserted into the SI

joint to act as a wedge. facilitating insertion. The implant 151 may also have slots 152

for receiving forceps of an inserter, and transverse holes to allow bone tissue to grow

through the implant and incorporate the implant into the native bone tissue, thereby

fusing the SI joint.

[0234] FIGS. 71-91 displays the implant 886-in a desired operative position in the
sacroiliac joint 102, where the #uke-863implant is engaged with the ilium 200 and fuke
804is-engaged-with-the sacrum 101. The implant may create stability and fixation across
the joint, compression in the joint, and bone growth-promoting material can be added to

the cavity 806 to aid in fusion of the sacrum and ilium at the site of the fusion implant.

Surgical Methods
[0235] In some embodiments, the methods of the present invention substantially
fuse the SI joint, such that movement in the joint is minimized or substantially
eliminated, thereby diminishing or substantially eliminating the patient's pain and
discomfort. More specifically, an improved, combined approach for both mechanical

holding and surgical fusion through a novel exposure device is described herein.
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Specifically, with respect to some embodiments, an approach is described to address the
ST joint through a posterior approach. In some embodiments, and without limitation, the
surgical fusion of the sacrum and an ilium may be accomplished with a posteriorly
inserted fusion implant device alone. In other embodiments, and without limitation,
surgical fusion may be accomplished with the delivery of both (1) a fusion implant device
into the SI joint, and (2) a separate fixation device which can be in the form of a screw, or
the like. The fusion may be delivered to the SI joint, placed between the sacrum and
ilium, while the fixation device may be delivered through the iliac wing, near the iliac
crest, into the sacrum while not entering or passing through the SI joint.

[0236] In some embodiments, and without limitation, the method may involve the
posterior insertion of a fusion implant, including the steps of creating an incision
proximal to the patient's SI joint, dilating the incision, engaging a novel exposure device
as described herein with the incision, creating a void in the SI joint, and inserting the
fusion implant into the void such that it engages with the articular surfaces of the sacrum
and ilium.

[0237] Some embodiments, without limitation, include some or all of the
following steps, preparing the patient for surgery (e.g., positioning the patient in a prone
position to provide the surgeon access to the SI joint, general or local anesthesia, and the
like), locating the SI joint and an incision point for access to the SI joint (e.g., by blunt
finger palpation), insertion of a pin or wire to create an incision, insertion of a dilator
over the pin and impacting the dilator to dilate the incision to a width through which

instruments may be passed, inserting a working channel of a novel exposure device over
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the dilator, securing the working channel in position with fixing pins, removing the
dilator, inserting a drill bit apparatus through the working channel, using the drill bit
apparatus in the working channel to displace bone in the SI joint thereby creating a void,
removing the drill bit apparatus, loading a fusion implant onto an inserter and inserting
the fusion implant and inserter into the working channel until the implant is positioned
proximal to the void in the patient's SI joint, inserting an impactor into the first working
channel and applying force to displace the implant into the void in the patient's SI joint,
removing all instruments, and closing the incision.

[0238] In some embodiments, and without limitation, the method may involve the
posterior insertion a fusion implant and the insertion a separate fixation device through
the ilium and sacrum, including the steps of creating an incision proximal to the patient's
ST joint, creating an incision over iliac wing, dilating the incisions, engaging a novel
exposure device as described herein with both incisions, creating a void in the SI joint,
inserting a fusion implant into the void, drilling a hole through the ilium and the S1
vertebra of the sacrum, and inserting a joint fusing device in the ilium and sacrum. The
fixation device may be inserted through the iliac wing, near the iliac crest, into the
sacrum while not entering or passing through the SI joint.

[0239] Other embodiments, without limitation, include some or all of the
following steps, preparing the patient for surgery (e.g., positioning the patient in a prone
position to provide the surgeon access to the SI joint, general or local anesthesia, and the
like), making a small incision over the top of the iliac wing from a posterior approach,

locating the SI joint and an incision point for access to the SI joint (e.g., by blunt finger
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palpation), insertion of a pin or wire to create an incision, insertion of a dilator over the
pin and impacting the dilator to dilate the incision to a width through which instruments
may be passed, inserting a first working channel of a double-barreled, double-angled
exposure device over the dilator and inserting a second working channel of said exposure
device in the incision over the iliac wing, securing the first and second working channels
in position with fixing pins, removing the dilator, inserting a drill bit apparatus through
each of the first and second work channels, using the drill bit apparatus in the first
working channel to displace bone in the SI joint thereby creating a void, using the drill bit
apparatus (or a second drill bit apparatus) in the second working channel to drill a hole in
the iliac crest and the S1 vertebra of the sacrum, removing the drill bit apparatus, loading
an implant (e.g., a graft) onto an inserter and inserting the implant and inserter into the
first working channel until the implant is positioned proximal to the void in the patient's
ST joint, inserting an impactor into the first working channel and applying force to
displace the implant into the void in the patient's SI joint, inserting a joint fusion device
coupled to a fusion device inserter into the second working channel and implanting said
joint fusion device in the hole in the iliac crest and the sacrum, removing all instruments,
and closing the incisions.

[0240] Some embodiments include the use of embodiments of the tools or tool
sets of the present invention, as described above. Other embodiments of the methods of
the present invention are performed without using the tools of the present invention. The
methods of the present invention may be performed in addition to or in conjunction with

one or more of the known methods. Embodiments of the methods of the present invention
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(and tools of the present invention) are now further described with reference to the
Figures. Although the methods are described with respect to the use of certain tools, other
tools with different structures may be used and still be within the scope of the present
invention.

[0241] FIGS. 72-99 illustrate a surgical procedure for fusing an SI joint with both
a fusion implant inserted in the SI joint and a joint fixation device (e.g., a bone screw).
The procedure includes positioning a patient in the prone position and administering
either a local or general anesthetic. Blunt finger palpation may be used to locate the
patient’s iliac wing and the SI joint. As shown in FIG. 72, the SI joint 102 is located
between the iliac wing 100 and the sacrum 101 at the base of the pelvis. The SI joint is
fully enclosed between the iliac wing 100 and the sacrum 101 and occluded for direct
visualization by the iliac wing 100. Additionally, the iliac crest 200, the posterior iliac
spines, and the pedicle 104 of vertebrae S1 can be observed in this view. The iliac crest
200 may provide a posterior landmark for the entry point of the exposure device of the
present invention at the posterior iliac crest, and can be palpated to find the general
location of the SI joint. Alternatively, suitable locations for an incision may be
determined by imaging methods (e.g., x-ray), or any other suitable method.

[0242] As illustrated in FIG. 73-74, and without limitation, a joint probe 112 may
be used to identify the insertion area on the posterior side of the SI joint. The area of the
ST joint may be probed until the rounded geometry of the joint probe 112 finds or drops
into the proper position in the SI joint, where an incision may be properly made.

Subsequently, a guide pin 114 may be inserted through a central channel in the joint
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probe 112 and into the patient to create an incision in the SI joint, as illustrated in FIG.
70. Alternatively, the incision may be made by any suitable method, including scalpel or
other cutting or dissection tool. The incision may be made proximal to the patient's SI
joint, allowing the joint to be accessed by the exposure device. The guide pin 114 may
be advanced until its proximal end is in contact with the SI joint or at least partially
within ST joint.

[0243] As illustrated in FIGS. 76-79, and without limitation, a dilator may be
used to dilate the incision. As an example, dilator 116 may be slotted over guide pin 114
through a central channel running the length of the dilator 116. The proximal end of the
dilator 116 may be slotted over the guide pin 114, and dilator 116 may then be advanced
to or near the SI joint through the incision. As dilator 116 enters the incision, the tapered
end 118 pushes the patient's flesh and tissue aside, thereby dilating incision to
accommodate an exposure device as described herein. A joint cutting assembly that
includes the dilator 116 and a T-handle 120 engaged with a distal end of the dilator 116
may be used to further drive the dilator 116 into the incision to a desired depth to
sufficiently expose the SI joint. Alternatively, an impactor (not shown) may be used to
further drive the dilator 116 into the incision to a desired depth.

[0244] FIG. 76 illustrates the placement of the exposure device 137 over the
dilator 116. The exposure device 137 is advanced over dilator 116 and into incision.
Dilator 116 enters the hollow barrel of exposure tool at the distal end of the working
channel 239. The working channel 239 of the exposure tool has distal end 142 that may

have a round geometry and/or a tapered rounded profile that is operable to distract the SI
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joint with minimal damage to soft and connective tissue in and around the posterior side
of the SI joint. The working channel may include tangs extending from distal end 142 for
engaging the SI joint between the sacrum and ilium. The tangs may align between the
articular surfaces and help to position and stabilize the working channel. It is to be
appreciated that the working channel may have other perimeter shapes such as oval, to
accommodate the shape of some fusion implants. It should be understood that the working
channel may have other shapes as well (e.g., triangular, polygonal [pentagonal, hexagonal,
etc.], Reuleaux shapes, and other applicable shapes). The exposure device may also further
dilate incision. The exposure device is advanced toward SI joint through incision until
proximal end 142 is in contact with the SI joint or proximal to the SI joint and in contact
with the sacrum and/or ilium. In such embodiments, dilator 116 functions to guide the
proximal end 142 to the patient's SI joint.

[0245] FIGS. 78-81 illustrate a process of stabilizing the exposure device 137
within incision. As depicted, the exposure device is stabilized using fixing pins 126,
slotted through fixing pin holes or slots 139 on sides of the working channel 239. Fixing
pins 126 may have any suitable structure that permits them to stabilize the exposure
device 137. In some embodiments, and without limitation, stabilizing pins 126 can
penetrate the skin and/or flesh and tissue of a human. It is to be appreciated that any
suitable method of stabilizing exposure device may be used. Dilator 116 and guide pin
115 may be removed from the working channel either before or after the fixing pins 126
are inserted. In other embodiments, and without limitation, the exposure device may be

stabilized by attachment to a surgical or stabilizing arm to hold the exposure device in a
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static and stable position.

[0246] A guide pin 115 may be inserted into the incision through the working
channel 239, either through the dilator before it is removed, or through a guide sleeve that
may be used to insert the guide pin 115 and then may be removed from the working
channel 239.

[0247] FIGS. 82-83 illustrate insertion of drill bit apparatus 122 into the incisions
through the working channel 239 of the exposure device 137. The drill bit may be
connected to a power drill configured for medical procedures. The drill bit apparatus 122
may have cylindrical outer walls that allow the drill bit apparatus to freely spin with the
hollow barrel of the working channel 239. The cylindrical outer wall may comprise a
low-friction material that facilitates smooth spinning of the drill within the hollow barrel
of the working channel. The proximal end of the drill bit apparatus 122 may be inserted
into the working channel 239 and may be advanced to a predetermined point. In some
examples, and without limitation, the proximal end of drill bit apparatus 122 does not
extend past the proximal end of the working channel 239 when fully inserted. Preferably,
drill bit apparatus 122 may be configured such that it will interact with the working
channel 239 only in an orientation that ensures proper positioning of drill bit apparatus
122 relative to the SI joint. For example, and without limitation, the drill bit apparatus
may fit snugly into the hollow barrel to avoid any axial deviations, but may still be able
to spin freely and at a rapid rotational speed without causing excessive friction or causing
significant extraneous or unwanted motion. In other embodiments, and without

limitation, the drill bit may have an outer stationary housing that is complementary to and
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fits snugly within the hollow barrel of the working channel, and the rotating portion of
the bit may be within the outer stationary housing and can be rotated while the stationary
outer housing is statically engaged with the hollow barrel of the working channel.

[0248] In some implementations, and without limitation, the drill bit in the drill
bit apparatus 122 may be advanced into the working channel 239 toward SI joint to a
predetermined depth. This may be accomplished by an arrestor system in the drill that
only allows a particular depth of insertion or by any other suitable method. The drill bit
in the working channel 239 may be positioned such that when activated it will create a
void in the patient's SI joint by displacing portions of sacrum and ilium. In such
examples, the drill bit may be configured such that it will contact the patient's SI joint at a
desired portion of the joint and, once activated, will create a void of a desired depth. The
void may be configured to receive a fusion implant as described herein or other joint
repairing appliance or bone graft for fusing the SI joint. Other joint repairing appliances
or apparatus may include a polyether ether ketone (PEEK) implant, a titanium implant,
etc. As an example and without limiting the invention, the implant may be a fusion
implant like one of those shown in FIGS. 49-70.

[0249] As shown in FIGS. 84-93, several implements may be inserted through the
working channel 239 into the void in the SI joint to prepare the void for receiving a
fusion implant. For instance, a box chisel 131 and/or a rasp 132 may be inserted into the
void through the working channel 239 to expand and clear tissue from the void to
facilitate a clean and efficient insertion of the fusion implant into the void (see, e.g.,

FIGS. 84-86). As shown in FIGS. 88-89, an impactor 136 may also be used to deepen or
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spread the void.

[0250] FIGS. 39 and 90 illustrate the use of a fusion implant inserter 147 to insert
a fusion implant into the void in the SI joint. The inserter 147 may be inserted into the
working channel 239 of the exposure device 137 once a void has been formed in the SI
joint. For example, and without limitation, prior to insertion, the fusion implant is
grasped by forceps of the inserter 147, which may engage with grooves along sides of the
fusion implant. In other examples, and without limitation, the inserter may have a head
that is threaded, keyed, or otherwise structured such that it is complementary to a hole in
the proximal end of the fusion implant (e.g., the proximal hole in fusion implant 700 or
800). Once engaged with the fusion implant, the inserter 147 may be inserted into the
working channel and may be advanced until it meets resistance at the void. The inserter
147 may be operable to then release the fusion implant, leaving it in the void. In some
examples, the inserter 147 may have a mechanism for grasping and releasing the fusion
implant (e.g., arms 149 may be operable to clamp and release the fusion implant),
providing an efficient means of depositing the fusion implant in the void.

[0251] In some implementations, and without limitation, the fusion implant may
require that one or more elements thereof be rotated in order for the fusion implant to
engage with the bone tissue in the SI joint (e.g., fusion implants 400,400a, 500, 800, and
other related embodiments). In some implementations, and without limitation, the
inserter may have arms thereon for engaging slots or notches in the proximal end of the
fusion implant and may be capable of rotating the fusion implant (e.g., fusion implants

400, 400a, 500, and related embodiments) once it is placed in the SI joint. In such
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implementations, the inserter may have distal rotatable member that is capable of rotating
independently of shaft and handle of the inserter, allowing the surgeon to use the inserter
to place the fusion implant into the void in the proper orientation without unwanted
rotation and then deliberately rotate the fusion implant and engage it with the articular
surfaces. In other implementations, and without limitation, the inserter may include a
distal head that may be operable to engage a hole in the proximal surface of the fusion
implant, which may be threaded or machined (e.g., to have gear teeth, notches, angular
sides [e.g., a square shape, etc.] or other features) in a manner to allow an interlocking fit
with the distal head of the inserter. In such implementations, the distal head may be
operable to rotate the fusion implant once it is placed in the void in the SI joint. In other
implementations, and without limitation, a tool separate from the inserter may be used to
rotate the fusion implant once it is in place within the SI joint. For example, and without
limitation, a driver having a distal head operable to engage the fusion implant may be
passed through the working channel and engage with the fusion implant, and
subsequently rotate the fusion implant.

[0252] An impactor 236 may be used to exert force on the fusion implant as it is
in the void, in order to drive the fusion implant securely into the void, as shown in FIG.
91. The impactor may be utilized to drive the fusion implant into the bone tissue of the
articular surfaces of the SI joint, particularly in implementations that utilize a fusion
implant having lateral blades (e.g., fusion implant 700 and related embodiments). The
fusion implant may thereby be properly inserted into the void. Though, the impactor may

be used in other implementations as well, for example, to drive the fusion implant deeper
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into the void prior to rotating the fusion implant (e.g., fusion implants 400, 400a, 500,
and related embodiments), or prior to driving screws of the fusion implant into the
articular surfaces of the SI joint (e.g., fusion implant 600 and related embodiments).
Additionally, the impactor 236 may be used to add additional therapeutic materials, such
as bone morphogenetic proteins (BMP), demineralized bone matrix (DBM), stem cells,
and other materials, to the void to improve recovery and growth of the bone in the SI
joint.

[0253] Subsequently, the exposure device may be removed from the patient.
Also, the fixing pins 126 may be removed from both incisions. The tissues in the
incisions may then be sutured, to facilitate healing.

[0254] In some embodiments of the present invention, and without limitation,
surgical fusion may be accomplished with the delivery of both (1) a fusion implant device
into the SI joint, and (2) a separate fixation device which can be in the form of a screw, or
the like. The fusion may be delivered to the SI joint, placed between the sacrum and
ilium, while the fixation device may be delivered through the iliac wing, near the iliac
crest, into the sacrum while not entering or passing through the SI joint. In such
embodiments, the steps of locating the SI joint and making an incision over the SI joint
may be the same or similar to the steps described above and as shown in FIGS. 71-77.
[0255] FIGS. 92-114 illustrate additional steps of a surgical procedure for fusing
an SI joint with both a fusion implant inserted in the SI joint and a joint fixation device
(e.g., a bone screw) fixing the ilium and sacrum together. The procedure may include

making an incision over the iliac wing near the iliac crest for the insertion of a second
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working channel of a double-barreled, double-angled exposure device. A dilator may be
used to dilate an incision formed over the SI joint, as previously described. As an
example, and without limitation, FIGS. 92-93 show dilator 116 may be slotted over a
guide pin 114 through a central channel running the length of the dilator 116. The
proximal end of the dilator 116 may be slotted over the guide pin 114, and dilator 116
may then be advanced to or near the SI joint through incision. As dilator 116 enters the
incision, the tapered end 118 pushes the patient's flesh and tissue aside, thereby dilating
incision to accommodate exposure device. A joint cutting assembly that includes the
dilator 116 and a T-handle 120 engaged with a distal end of the dilator 116 may be used
to further drive the dilator 116 into the incision to a desired depth to sufficiently expose
the SI joint. Alternatively, an impactor (not shown) may be used to further drive the
dilator 116 into the incision to a desired depth.

[0256] FIGS. 94-95 illustrate the placement of the double-barreled, double-angled
exposure device over the dilator 116. The exposure device is advanced over dilator 116
and into incision. Dilator 116 enters the hollow barrel of exposure tool at the distal end of
the first working channel 239. Without limiting the invention, the first working channel
239 of the exposure tool has proximal end 142 that may have a round geometry and/or a
tapered rounded profile that is operable to distract the SI joint with minimal damage to
soft and connective tissue in and around the posterior side of the SI joint. It is to be
appreciated that the working channel may have other perimeter shapes circular, oval,
triangular, polygonal (pentagonal, hexagonal, etc.), Reuleaux shapes, and other applicable

shapes. The exposure device may also further dilate incision. The exposure device is
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advanced toward SI joint through incision until proximal end 142 is in contact with the SI
joint or proximal to the SI joint and in contact with the sacrum and/or ilium. In such
embodiments, dilator 116 functions to guide the proximal end 142 to the patient's SI
joint.

[0257] The exposure device may be configured such that when the first working
channel 239 of the exposure device is established in position in or near the SI joint the
second working channel 240 is oriented over the iliac wing near the iliac crest (the
location of the incision) and in an orientation that will allow the second working channel
to guide a drill bit through the ilium and sacrum (e.g., the S1 vertebra) without traversing
the SI joint (i.e., without causing damage to the SI joint). The relative position of the first
and second working channels of the double-barreled, double-angled exposure device
accommodates the contour of the pelvis between the ilium and the SI joint such that said
first working channel can be engaged with a posterior side of the SI joint and said second
working channel can be engaged with a posterior portion of the iliac wing at an angle that
is aligns a longitudinal axis of the second working channel anterior to the SI joint.

[0258] FIGS. 96-99 illustrate a process of stabilizing the exposure device within
incision. As depicted, the exposure device is stabilized using fixing pins 126, slotted
through fixing pin holes or slots 139 on sides of the first and second working channels
239 and 240. Fixing pins 126 may have any suitable structure that permits them to
stabilize the exposure device. In some embodiments, stabilizing pins 126 can penetrate
the skin and/or flesh and tissue of a human. It is to be appreciated that any suitable

method of stabilizing exposure device may be used. Dilator 116 and guide pin 115 may
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be removed from the first working channel either before or after the fixing pins 126 are
inserted.

[0259] Guide pins 115 may be inserted into the incision through the first and
second working channels 239 and 240, either through the dilator before it is removed, or
through guide sleeves that may be used to insert the guide pins 115 and that may then be
removed from the first and second working channels 239 and 240. FIGS. 100-102
provide views of exemplary guide pin placement for the double-barreled exposure device
from multiple perspectives. FIGS. 103-104 provide views of exemplary placement of the
double-barreled exposure device from multiple perspectives.

[0260] FIGS. 105-106 illustrate insertion of drill bit apparatus 122 into the
incisions through the first and second working channels 239 and 240 of the exposure
device. The drill bit may be connected to a power drill configured for medical
procedures. The drill bit apparatus 122 may have cylindrical outer walls that allow the
drill bit apparatus to freely spin with the hollow barrel of the first and second working
channels 239 and 240. The cylindrical outer wall may comprise a low-friction material
that facilitates smooth spinning of the drill within the hollow barrels of the first and
second working channels. The proximal ends of the drill bit apparatus 122 may be
inserted into the first and second working channels 239 and 240 and may be advanced to
a predetermined point. In some examples, the proximal ends of drill bit apparatus 122 do
not extend past the proximal end of the first and second working channels 239 and 240
when fully inserted. Preferably, drill bit apparatus 122 are configured such that it will

interact with the first and second working channels 239 and 240 only in an orientation
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that ensures proper positioning of drill bit apparatus 122 relative to the SI joint and the
ilium. For example, the drill bit apparatus may fit snugly into the hollow barrel to avoid
any axial deviations, but may still be able to spin freely and at a rapid rotational speed
without causing excessive friction or causing significant extraneous or unwanted motion.
In other embodiments, and without limitation, the drill bit may have an outer stationary
housing that is complementary to and fits snugly within the hollow barrel of the working
channel, and the rotating portion of the bit may be within the outer stationary housing and
can be rotated while the stationary outer housing is statically engaged with the hollow
barrel of the working channel.

[0261] The drill bits in the drill bit apparatus 122 may be advanced into channel
the first and second working channels 239 and 240. With regard to the drill in the first
working channel 239, the drill bit is advanced toward SI joint to a predetermined depth.
This may be accomplished by an arrestor system in the drill that only allows a particular
depth of insertion or by any other suitable method. The drill bit in the first working
channels 239 may be positioned such that when activated it may create a void in the
patient's SI joint by displacing portions of sacrum and ilium. In such examples, the drill
bit may be configured such that it will contact the patient's SI joint at a desired portion of
the joint and, once activated, will create a void of a desired depth.

[0262] The void may be configured to receive a fusion implant as described
herein or other joint repairing appliance or apparatus for fusing the SI joint. Other joint
repairing appliances apparatus may include a polyether ether ketone (PEEK) implant, a

titanium implant, etc. As an example and without limiting the invention, the implant may
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be a fusion implant like one of those shown in FIGS. 49-70. The fusion implant may also
have slots for receiving forceps of an inserter tool or a hole or recess in a proximal end of
the fusion implant for receiving an inserter tool, and transverse holes to allow bone tissue
to grow through the implant, and incorporate the implant into the native bone tissue,
thereby fusing the SI joint.

[0263] The drill bit in the second working channels 239 may be positioned such
that when activated it will drill a hole through the iliac wing of the patient near the iliac
crest and through the sacrum (e.g., the S1 vertebra). The drill bit may have sufficient
length to reach the S1 vertebra from the iliac wing position of the second working
channel. The relative angled position of the first and second working channels 239 and
240 of the exposure device positions the second working channel such that the drill bit
can be advanced through to the S1 vertebra without traversing (passing through) the SI
joint, thereby avoiding any damage to the SI joint tissues (e.g., the ligaments).

[0264] As shown in FIGS. 107-112, several implements may be inserted through
the first working channel 239 into the void in the SI joint to prepare the void for receiving
a fusion implant. For instance, and without limitation, a box chisel 131 and or a rasp 132
may be inserted into the void through the first working channel 239 to expand and clear
tissue from the void to facilitate a clean and efficient insertion of the fusion implant into
the void. An impactor 136 may also be used to deepen or spread the void.

[0265] FIGS. 39 and 113 illustrate the use of a fusion implant inserter 147 to
insert a fusion implant (e.g., as described above and shown in FIGS. 49-70) into the void

in the SIjoint. The inserter 147 may be inserted into the first working channel 239 of the
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exposure device. Prior to insertion, the fusion implant may be grasped by the forceps of
the inserter 147, which may engage with grooves or recesses on the fusion implant. In
other implementations, and without limitation, the fusion implant may have a hole or
recess in a proximal end of the fusion implant for receiving an inserter tool, and the
inserter tool may have a head or extension that fits within the hole or recess. The inserter
147 and the fusion implant may be inserted together into the first working channel and
may be advanced until it meets resistance at the void. The inserter 147 may then release
the fusion implant, leaving it in the void. In some examples, the inserter 147 may have a
mechanism for grasping and releasing the fusion implant, providing an efficient means of
depositing the fusion implant in the void.

[0266] Subsequently, an impactor 236 may be used to exert force on the fusion
implant in the void, in order to drive fusion implant securely into the void, as shown in
FIG. 114. The fusion implant may thereby be properly inserted into the wvoid.
Additionally, the impactor 236 may be used to add therapeutic materials, such as bone
morphogenetic proteins (BMP), demineralized bone matrix (DBM), stem cells, and other
materials, to the void to improve recovery and growth of the bone in the SI joint.

[0267] A joint fixation device (e.g., a compression screw) may be inserted into
the iliac wing and the sacrum (the S1 vertebra) through the second working channel as
the double-barreled exposure device is secured to the SI joint and the ilium. A fixation
device 158 may be inserted at angle into the ilium and the sacrum that compresses the SI
joint, thereby compressing the fusion implant within the SI joint. However, in other

embodiments, the angle of the hole drilled in the ilium and sacrum in an orientation that
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distracts the SI joint, providing room in the SI joint for bone tissue grow around the
fusion implant. In further embodiments, the structure of the joint fixation device 158
may be configured to create distraction in the SI joint.

[0268] The joint fixation device 158 may be inserted into the second working
channel along with a fixation implant driver 125 engaged therewith. In the case of a
screw, the screw 158 may be advanced into the hole drilled through the ilium and the
sacrum manually with a specialized driver 125. Alternatively, the screw or other fusion
device can be installed by an automated process. Without limiting the invention, FIGS.
115-116 show an exemplary fixation device 158 and an exemplary fusion implant 151
positioned in the pelvis from posterior and superior views, respectively. The fusion
implant 151 sits in the SI joint 102 between the articular surfaces of the sacrum 101 and
the iliac wing 100. The fixation device 158 passes through the iliac wing 100 and into
the body of S1 of the sacrum 101 without traversing (passing through) the SI joint 102.
[0269] Once the fusion implant 151 and the fixation device 158 are implanted in
their proper positions, the fixation implant insertion implant device 125 and the double-
barreled exposure device may be removed from the patient. Also, the fixing pins 126
may be removed and the exposure device may be removed from both incisions. The
tissues in the incisions may then be sutured, to facilitate healing.

[0270] In some embodiments, and without limitation, the working channels may
have different structures and orientations. Without limiting the invention, FIGS. 117-120
illustrate further embodiments of the invention. In FIG. 117, a single working channel

290 1s shown engaged with the SI joint. In this example, the single working channel 290
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can be individually orientated and engaged with the SI joint, and separately as second
working channel 290 may be engaged with the preferred insertion point on the ilium, as
shown in FIG. 118. This embodiment provides the flexibility of individually orienting
the two working channels. Subsequently, an adjustable rack 161 may be engaged with
both the of the individual working channels 290 as shown in FIG. 119, thereby stabilizing
the two working channels and maintaining their orientation relative to one another. It is
to be appreciated that the two working channels in this example may be stabilized by
other or additional methods.

[0271] In some embodiments, the working channel may have two barrel or more
barrels (e.g., 3, 4, or more barrels, in various orientations- parallel, skewed, etc.), each
capable of receiving surgical implements and being used to introduce implants or other
devices or materials into the SI joint. For instance, the two or more barrels may include
two parallel barrels, two skewed barrels, three parallel barrels in a single plane, three
parallel barrels in a triangular arrangement, etc. As an example, and without limiting the
invention, FIG. 120 shows an individual working channel 295 engaged with the SI joint
having two parallel barrels. The additional barrel may facilitate the formation of a
second void and the insertion of a second fusion implant or some other fusion device or
bone graft material in the second void. As an example, and without limitation, FIG. 121
shows a posterior view of the SI joint having two fusion implants 151 inserted therein.
An exposure device having two parallel barrels such as working channel 295 may be used
to insert two fusion implants into the SI joint, as shown in FIG. 121.

[0272] The working channel 295 may be used individually in a SI joint fusion

86

Petitioner's Ex. 1008
Page 637



10

15

20

procedure, or in combination with another working channel. For example, and without
limiting the invention, FIG. 122 shows an exemplary working channel 290 that may be
used in conjunction with the working channel 295, allowing for insertion of a joint
fixation device in the ilium and sacrum. The working channels 290 and 295 may also be
connected to one another by an adjustable rack, as described above, thereby stabilizing
the two working channels and maintaining their orientation relative to one another. It is
to be appreciated that working channels having two or more barrels may fixedly attached
to a second working channel at an angle by a connecting member, as described in the
examples above. As an example, and without limitation, FIGS. 123-124 show posterior
and superior views of an SI joint having two fusion implants 151 inserted therein, and a
fixation device 157 implanted in the iliac wing 100 and the body of S1 of the sacrum 101.
The fusion implants 151 sit in the SI joint 102 between the articular surfaces of the
sacrum 101 and the iliac wing 100. The fixation device 157 passes through the iliac wing
100 and into the body of S1 of the sacrum 101 without traversing (passing through) the SI
joint 102. An exposure device having two parallel barrels such as working channel 295
may be used to insert two fusion implants into the SI joint, and a second working channel
may be used to insert the joint fixation device in the iliac wing and the sacrum, as shown
in FIGS. 123-124.

[0273] It is also to be appreciated that the individual working channel having two
or more barrels are not limited to SI joint fusion procedures, and may have other
beneficial applications. Furthermore, the other working channel apparatuses may be

useful in other procedures as well. For instance, the working channels of the present
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invention may be associated with various racks (e.g., having varying lengths and means
of attachment) that facilitate procedures where two difficult surgical sites are needed.
[0274] It is to be further appreciated that the working channel apparatuses
(exposure devices) described herein can be utilized in SI joint fusion procedures on both
ST joints of a patient simultaneously. As shown in FIG. 125, the presently described
exposure devices can be utilized in a bilateral SI joint procedure.

[0275] The methods described herein may be used to treat both of the patient's SI
joints either at the same or approximately the same time (e.g., during the same procedure)
or in sequence.

[0276] It is to be understood that variations and modifications of the present
invention may be made without departing from the scope thereof. It is also to be understood
that the present invention is not to be limited by the specific embodiments disclosed herein,
but only in accordance with the appended claims when read in light of the foregoing

specification.
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REMARKS

The present amendments are fully supported by the 227 Application, which is
incorporated by reference into the originally filed application. Under 37 CFR. § 1.57,if a
portion of the specification or drawing(s) is inadvertently omitted from an application, but
the application contains a claim under 37 C.F.R. § 1.78 for priority of a prior-filed non-
provisional application omitted portion of the specification is completely contained in the
prior-filed application, the claim under 37 C.F.R. § 1.78 shall also be considered an
incorporation by reference of the prior-filed application as to the omitted portion of the
specification or drawing(s) (see also M.P.E.P. § 217). The ‘227 Application is incorporated
into the present by reference by the priority claim to the ‘227 Application under 37 CF R. §
1.78 and 35 U.S.C. § 119 made in the Application Data Sheet filed with the present
application. Thus, the present application as originally filed provides support for the added

description.
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The office is authorized to charge any fees or credit any refunds associated with this
paper to deposit account 600741.  Prompt processing of the within application is

requested.

Dated: May 18, 2021.
Respectfully Submitted,

By  /William Nelson/
10 William K. Nelson
Registration No. 63,501
Customer No. 13442
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In the Specification:

The specification is herein amended such that new paragraphs referring to new
FIGS. 126-128 in the Brief Description of the Drawings and in the Detailed Description of
the Specification have been added, and original paragraph [0234] is amended. The specific

changes to the specification are provided below.

1. Please add new paragraphs [0149]-[0151] after original paragraph [0148] as
follows:

[0149] FIG. 126 shows a perspective view of a fusion implant, according to an

embodiment of the present invention.

[0150] FIG. 127 shows a side view of a fusion implant, according to an

embodiment of the present invention.

[0151] FIG. 128 shows a cross-sectional view of a fusion implant, according to an

embodiment of the present invention.

2. Please renumber subsequent paragraphs beginning with [0152].

3. Please add new paragraph [0233] after original paragraph [0229] (now [0232]) as
follows:
[0233] In some embodiments, and without limitation, the fusion implant may have a
shape and features like the implant 151 shown in FIGS. 39 and 126-129. As an
example and without limiting the invention, the implant may be a bone graft as
shown in FIGS. 126-129. The implant 151 may be substantially rectangular, having
ribbing 153 on opposing sides to create a surface for catching or gripping with the
SI joint when it is inserted. The implant 151 may also have a tapered proximal end
to be inserted into the SI joint to act as a wedge, facilitating insertion. The implant
151 may also have slots 152 for receiving forceps of an inserter, and transverse
holes to allow bone tissue to grow through the implant and incorporate the implant

into the native bone tissue, thereby fusing the SI joint.
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4. Please renumber subsequent paragraphs beginning with [0234].

5. Please amend original paragraph [0230] (now [0234]) as follows:

[0234FIGS. 71-91 displays the implant 886-in a desired operative position in the
sacroiliac joint 102, where the fluke-893implant is engaged with the ilium 200 and
flulee-804-15-ensaged—with-the sacrum 101. The implant may create stability and
fixation across the joint, compression in the joint, and bone growth-promoting
material can be added to the cavity 806 to aid in fusion of the sacrum and ilium at

the site of the fusion implant.
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recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Petitighis fx. 1008,
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 §- 3% “S-Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/718,189 12/18/2019 Troy Schifano 13079.02.USU06 1038
| EXAMINER |
13442 7590 05/20/2021
Sierra IP Law, PC MATTHEWS, TESSA M
P.O. Box 5637
Fresno, CA 93755-5637 | ART UNIT PAPER NUMBER |

3773

DATE MAILED: 05/20/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

.. Page3of3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

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 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.S.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 to 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
Information Act (5 U.S.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 disclosure of these records is required by the
Freedom of Information Act.

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, or administrative tribunal, including disclosures to opposing 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 individual has requested 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 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 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to 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. Arecord 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.S.C.
2904 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 individuals.

8. Arecord 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 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 inspection or an issued patent.

9. A record from this system of recordﬁ ﬁt;lﬁlﬁdi@iﬁ'cﬂié& & utine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes %ﬁ%oé g &iolation or potential violation of law or regulation.



Application No. Applicant(s)
; . 16/718,189 Schifano et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
TESSA M MATTHEWS 3773 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to Amendments to the Claims of 12/18/2020.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are See Continuation Sheet . As a result of the allowed claim(s), you may be eligible to benefit from the
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more

information, please see http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl by (J Some  *c) (J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.[] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.[J Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.} Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date Enclosed.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material .
4.V Interview Summary (PTO-413),
Paper No./Mail Date. Enclosed.

/ITESSA M MATTHEWS/
Examiner, Art Unit 3773

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210510
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Continuation Sheet (PTOL-37) Application No. 16/718,189

Continuation of 3. The allowed claim(s) is/are: 32,36,40-41,43,47,49,51,59-60,67,69,77-81 and 83-88
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Application/Control Number: 16/718,189 Page 2
Art Unit: 3773

Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AlA first to invent

provisions.

Continued Examination Under 37 CFR 1.114
2. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

11/17/2020 has been entered.

Response to Arguments
3. Applicant’'s arguments, see Remarks, filed 11/17/2020, with respect to the

amended claims have been fully considered and are persuasive. The amended claims

overcome the previous rejection.

Allowable Subject Matter

4. Claims 32,36,40,41,43,47,49,51,59,60,67,69,77-81 and 83 - 88 are allowed.

EXAMINER’S AMENDMENT
5. Authorization for this examiner's amendment was given in an interview with

William K. Nelson on 5/17/2021.

Petitioner's Ex. 1008
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Application/Control Number: 16/718,189 Page 3
Art Unit: 3773

6. The application has been amended as follows:
o Claim 32, line 6, “traverse the outer” is changed to -- traverse an
outer --
o Claim 32, line 7, “controlling the depth to which advancement” is

changed to --controlling the advancement--

o Claim 40, lines 1 - 2, “one protrusion is an anchor” is changed to --
one protrusion includes an anchor--

o Claim 41, lines 1 - 2, “wherein said at least one protrusion is & is

changed to --wherein said anchor is a--

. Claim 49, line 4, “into said incision” is changed to --into said first
incision--
o Claim 49, line 8, “are passed through the surgical channel into” is

changed to --are pass through a surgical channel of said surgical channel
tool and into--

o Claim 49 line 11, “tools into said work channel’ is changed to --tools
into said surgical channel

. Claim 49, line 13, “not traverse the outer” is changed to --not
traverse an outer--

o Claim 59, line 3” said cavity to the exterior” is changed to --said

cavity to an exterior--

. Claim 67, line 3, “the inserter tool into” is changed to --the inserter

into--

Petitioner's Ex. 1008
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Application/Control Number: 16/718,189 Page 4
Art Unit: 3773

. Claim 67, line 4, “said inserter tool has” is changed to --said inserter
has--
o Claim 67, line 5, “protrusion with an interior” is changed to --

protrusion with the interior--
. Claim 67, lines 6 - 8, “of surgical tools into said surgical channel
tool and preventing rotation of said surgical tools;” is changed to --of said

inserter into said surgical channel tool and preventing rotation of said

inserter;--

. Claim 67, line 9, “the inserter tool until’ is changed to --the inserter
until--

. Claim 67, line 11, “said inserter tool is” is changed to --said inserter
iS--

o Claim 79, line 1, “wherein step” is changed to --wherein the step--

o Claim 79, line 4, “aligned with an interior” is changed to --aligned

with said interior--

. Claim 80, lines 1 - 2, “The method of claim 49, wherein said
working channel includes an interior guidance slot in an in interior
diameter of said working channel for” is changed to “The method of claim
32, wherein said interior guidance slot in the interior diameter of said
working channel is for--

o Claim 80, lines 5 - 6, “controls the depth of advancement” is

changed to --controls the advancement--

Petitioner's Ex. 1008
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Application/Control Number: 16/718,189 Page 5
Art Unit: 3773

o Claim 81, line 14, “for controlling the depth” is changed to --for

controlling a depth--

. Claim 81, lines 16 - 17, “traverse the outer” is changed to --traverse
an outer--
o Claim 81, line 23, “said inserter tool having” is changed to --said

inserter having--

. Claim 81, line 25, “the inserter tool until” is changed to --the inserter
until--

o Claim 81, line 27, “said inserter tool is” is changed to --said inserter
iS--

o Claim 88 “wherein said working channel has a plurality of blunt

tangs on a distal end” is changed to --wherein the at least one tang

comprises a plurality of blunt tangs on the distal end--

Conclusion
7. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TESSA M MATTHEWS whose telephone number is
(671)272-8817. The examiner can normally be reached on M - F 8am - 1pm.
Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.

Petitioner's Ex. 1008
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Application/Control Number: 16/718,189 Page 6
Art Unit: 3773

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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/TESSA M MATTHEWS/
Examiner, Art Unit 3773

Petitioner's Ex. 1008
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Application No. Applicant(s)
16/718,189 Schifano et al.
. P . i A AIA (First Inventor P
Examiner-Initiated Inferview Summary E E:grf,,r Urntit to Fi(le) Status "9
MATTHEWS 3773 |No 1of1

TESSA M MATTHEWS Primary Examiner Telephonic
WILLIAM K. NELSON Attorney of Record

Date of Interview: 17 May 2021

Issues Discussed:

Proposed Amendment(s)

Discussed proposed amendments to overcome minor claim objections (grammatical and clarity issues).
All amendments were agree to.

/ITESSA M MATTHEWS/
Examiner, Art Unit 3773

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions:lIt is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) . Interview Summary
Petitioner's £x. 1008
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ¢4 189 Schifano et al.
H “ ‘H“ Examiner Art Unit

TESSA M MATTHEWS 3773
CPC
Symbol Type Version
AG61B 17 8872 F 2013-01-01
AG1F 2 4611 | 2013-01-01
AG61B 17 1757 | 2013-01-01
AG1F 2 4455 | 2013-01-01
AG1F 2 447 | 2013-01-01
AG61B 17 8605 | 2013-01-01
AG61B 17 869 | 2013-01-01
AG61B 17 7055 | 2013-01-01
AB1F 2002 30995 A 2013-01-01
AB1F 2002 30785 A 2013-01-01
AB1F 2002 30828 A 2013-01-01
AG1F 2002 30904 A 2013-01-01
AG61B 17 1671 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 23
[TESSA M MATTHEWS/ 17 May 2021 ) . A
Examiner, Art Unit 3773 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 32 55
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | ¢4 189 Schifano et al.

H “ ‘H“ Examiner Art Unit
TESSA M MATTHEWS 3773

INTERNATIONAL CLASSIFICATION
CLAIMED

A61B17/88
AB61F2/46
A61B17/17
AB1F2/44
A61B17/86
A61B17/70
AB1F2/30
A61B17/16

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 23
/TESSA M MATTHEWS/ 17 May 2021 ) : _—
Examiner, Art Unit 3773 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 32 55
U.S. Patent and Trademark Office Part of Paper No.: 20210510
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ¢4 189 Schifano et al.
H “ ‘H“ Examiner Art Unit
TESSA M MATTHEWS 3773
(0 Claims renumbered in the same order as presented by applicant (] CPA (3 T.D. [J R.1.47
CLAIMS
Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
1 32 4 41 50 12 59 68 7 77 22 86
33 42 11 51 13 60 15 69 8 78 23 87
34 5 43 52 61 70 16 79 9 88
35 44 53 62 71 17 80
2 36 45 54 63 72 18 81
37 46 55 64 73 82
38 6 47 56 65 74 19 83
39 48 57 66 75 20 84
3 40 10 49 58 14 67 76 21 85
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 23
[TESSA M MATTHEWS/ 17 May 2021 . . A
Examiner, Art Unit 3773 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 32 55
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Application/Control
Search Nofes

No.

Applicant(s)/Patent Under Reexamination

16/718,189 Schifano et al.
LT s

TESSA M MATTHEWS 3773
CPC - Searched*
Symbol Date Examiner
A61F2002/4627 01/28/2020 T. Matthews
A61B17/8872,1757,7055,8605,869,167 1 01/28/2020 T. Matthews
Updated Search 07/16/2020 T. Matthews
Updated Search 05/17/2021 T. Matthews
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner

Search consult with Jacqueline Johanas 01/28/2020 T. Matthews
Inventor and applicant name search in EAST 01/28/2020 T. Matthews
Please see attached EAST search history 01/28/2020 T. Matthews
Please see attached updated EAST search history 07/16/2020 T. Matthews
Please see attached updated EAST search history 05/17/2021 T. Matthews
Inventor and applicant name search in EAST 05/17/2021 T. Matthews
STIC search attached 05/17/2021 T. Matthews

/ITESSA M MATTHEWS/
Examiner, Art Unit 3773

U.S. Patent and Trademark Office
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/718,189 Schifano et al.
H““H““ “H“‘ ‘ “H“‘ . .
TESSA M MATTHEWS 3773
Interference Search
US Class/CPC | \,q 5 pclass/CPC Group Date Examiner
Symbol
See attached EAST interference search 05/17/2021 T. Matthews

/ITESSA M MATTHEWS/
Examiner, Art Unit 3773

U.S. Patent and Trademark Office

Petitiongys,
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Fulltext, WIPO PCT Patents Fulltext

Mexico Patents Fulltext,

Belgium Patents
Denmark Patents Fulltext,
Derwent Patents Citation Index®, Derwent World Patents Index®, Eurasia
Germany

[reland

Italy Patents Fulltext, Japan Patents Fulltext, JAPIO - Patent Abstracts of Japan, Korea

Monaco Patents Fulltext,
Russia Patents Fulltext,
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Set# Searched for
S19 (sborsi0orsi5orsi6orsi?7)and 39°
(pd(19960101-20191218))
S18 s6orsiQorsi5orsi6orsi? 50°
S17 s11 and s14 3
S16 s11 and s13 35
S15 s11 and s12 5°
S14 s9 and (Control$3 n/2 depth) 374
S13 s9 and Protrusion$1 1428
S12 s9 and (Prevent$3 n/2 damag$3 n/2 tissue) 76
S11 S9 and (prevent$3 n/3 advanc$3) 92
S10 S9 and (arrest$3 n/2 progress) 10°
S9 s7 and s8 2567°
S8 SJ or (sacroiliac n/2 joint) or ilium or sacrum 762962
S7 s1 and s2 and s3 and s4 87550*
S6 ((s1 n/4 s2 n/4 83 n/4 s4)) and (pd(19960101-20191218)) 7°
S5 (s1 n/4 s2 n/4 s3 n/4 s4) 7°
S4 slot or slots or slit or slits or vent$1 or outlet$1 or inlet$1 107240742
or opening$1 or aperture$1 or hole$1
S3 Hollow$3 n/2 (interior$1 or barrel$1 or channel$1 or shaft 5145110
or shafts or cylinder$1 or cylindrical$1 or canal* or
passage$i or TUBE$1 OR TUBING OR TUBUL$1 OR
TUBAT$1 OR TUBIFORM$1 OR TUBELIKE$1 OR
PIPE$1 OR PIPING$1 OR PIPELI$1 OR CONDUIT OR
FISTULA* or sleeve$1)
S2 Trocar$1 or cannula$i1 or dilator$1 or retractor$1 or 30533822
trochar$1 or perforator$1 or applicator$1 or applier$1 or
chamber$1 or canula or sheath* or penetrator* or
obturator*
S1 Surgical$3 n/2 (instrument$1 or tool$1 or apparatus$1 or 1082126
implement$1 or device$1)
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Document 1 of 23

Vertebral joint implants and delivery tools

Assignee: PROVIDENCE MEDICAL TECHNOLOGY, INC. (U.S. Company or Corporation)Pleasanton, CA,
USStandardized: PROVIDENCE MEDICAL Tech Inc

Inventor: Carver, JonathanMillorae, CA, USDruker, JoshuaRedwood City, CA, USEyster, Edward FletcherSt.
Helena, CA, USLeugers, MartinSan Francisco, CA, USLiou, EdwardPleasanton, CA, USLombrozo, PeterScotts
Valley, CA, USMcCormack, Bruce MSan Francisco, CA, USSmith, Jeffrey DClayton, CA, USTanaka,
ShigeruHalf Moon Bay, CA, USTu, KurinSan Mateo, CA, US

Publication info: Carver, Jonathan; Druker, Joshua; Eyster, Edward Fletcher; Leugers, Martin; Liou, Edward;
Lombrozo, Peter; McCormack, Bruce M; Smith, Jeffrey D; Tanaka, Shigeru; Tu, Kurin (Inventors).
PROVIDENCE MEDICAL TECHNOLOGY, INC.; PROVIDENCE MEDICAL Tech Inc (Assignees). US 10456175
B2 . (Published 29 Oct 2019).

Abstract (summary): A spinal joint distraction system for treating a facet joint including articular surfaces
having a contour is disclosed and may include a delivery device including a generally tubular structure adapted
to engage a facet joint, an implant adapted to be delivered through the delivery device and into the facet joint,
the implant comprising two members arranged in opposed position, and an implant distractor comprising a
generally elongate member adapted to advance between the two members of the implant causing separation of
the members and distraction of the facet joint, wherein the implant is adapted to conform to the shape of the
implant distractor and/or the articular surfaces of the facet upon being delivered to the facet joint. Several
embodiments of a system, several embodiments of an implant, and several methods are disclosed including a
method for interbody fusion.

Accession number: 17263460

Application number: US 2017495391 (24 April 2017)

Database: IFI CLAIMS® US Patents and Legal Status (1950 - current)
First available: 2019-10-30

Publication language: English

Publication number: US 10456175 B2 (29 October 2019)

Related publication:

Provisional application : US 6159723 P 06 June 2008

Pre - grant publication US 20170354444 A1 14 December 2017

Continuation US 8425658 B2 (Granted) 23 April 2013 US 2009653283 1 0 December 2009
Continuation US 8753347 B2 (Granted) 17 June 2014 ‘US 2012627825 26 September 2012
Continuation US 9629665 B2 (Granted):25 April 2017 US 2014297861 06 June 2014
Continuation - in - part US 8267966 B2 (Granted) 18 September 2012 US 2008317682 23 December 2008
Continuation - in - part US D593822 S1 09 June 2009 US 2008317682 23 December 2008
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Petitioner's Ex. 1008
Page 671



;(Granted) :
Continuation - in - part US 8361152 B2 (Granted) 29 January 2013 US 2009455814 05 June 2009

Document 2 of 23

Press System for Setting a Surgical Device
Assignee: SICAGE LLCSioux Falls, SD, USUS (Residence)Patent rights: US Only

Inventor: Asfora, Wilson TheophiloSioux Falls, SD, USPatent rights: US OnlySavage, Daniel S.Brecksville, OH,
USPatent rights: US Only

Publication info: Asfora, Wilson Theophilo; Savage, Daniel S. (Inventors). SICAGE LLC (Assignee). US
20190125371 A1 . (Published 02 May 2019).

Abstract (summary): Disclosed herein is a surgical press for setting a surgical device into bone. The surgical
press system includes an elongated shaft having a distal portion and a proximal portion. The shaft is configured
for insertion into a guide. The surgical press system includes threads extending along an axial portion of the
distal end of the shaft. The threads are configured to pull the shaft into bone as the shaft rotates. The surgical
press system includes a press element associated with a proximal portion of the shaft such that as the shaft is
rotated, the threads pull the shaft into the bone causing the press element to press the surgical device into the
bone. The surgical press system includes a collection region located in the distal portion of the shaft and
configured to receive bone material removed from the bone due to advancement of the shaft. The surgical press
system includes a locating element configured to position the surgical device in a predetermined orientation with
respect to the shaft as the press element presses the surgical device into the bone.

Front page drawing:
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Application language: English

Application number: US 2017799779 (31 October 2017)
Database: United States Patents Fulltext (1790 - current)
First available: 2019-05-06

Priority number: US 2017799779 (31 October 2017)
Publication language: English

Publication number: US 20190125371 A1 (02 May 2019)
Images:

Showing 12 of 12 images
Front page drawing

Drawing sheets
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Document 3 of 23

Device and method for temporarily attached to the bone parts

Assignee: JA—/SR AT 4 AL A4 a—KRKL AT« v F (507400686)7 A J HERE R ILXZF M
A—FT2 Ry PxRSIL F—IATYEF FRZa1— 2560

Inventor: /A—FILA XA LT A Y HEERES0525 aOS KM, I4— bk YA FAAT K547
25037 A J4—FK,=—JL 7—IL.T7 A HhERES224 7)) JFMFro FS5— IR K /RAZ/ k3
AT 27087 A RB— S wFTIULTAYHERES254 7Y VFMAAYIYTF—ILA—A K+ a3 Ry bk
FSA4 7 5343A v — S YRTAYHERENH051 WY TAIWZTFMI2E 555,752 FAZa1—
17354 F7,=2aS5 X7 A ) HERES5253 TIIFMNFFAR NL—A—KA /A8 TT)LT K34
7 3422

Publication info: /A—TF LA A7), VA7 T74—F,Z—IL T—I; JARE— 3V F I, ATv—7D
JR; 4 F7,=a35 R (Inventors). Y A—/NR AT 4 AL 4 >a—KL AT« v K (Assignee). JP
2018522678 A . (Published 16 Aug 2018).

Abstract (summary): Devices and methods for temporarily affixing a stirgical £ to a bony structure.
The temporary mount includes a base member having a top face configured to be impacted by an insertion

device and a plurality of elongated prongs extending downwardly from the base member and configured to

14 May 2021 Page 7 of 88 ProQuest
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engage a bony structure. The prongs are separated a distance from one another, and the prongs are configured
to move inwardly toward one another when driven downward into the bony structure.

FHEE % BHEII—BNICEET 50T A RARUFETHS. —BHLIMEE, BAT/ A RI&
DTHLAEND LS ICHEA SN LEZETIR—REMH L, RA—REMHSTAHIZEYL, BEELRET
BEIEBHINEZEROMENWTOLIEEZET, ThonTdOVTid, EVNIHLEHTHEIATEY

L Che0TaYvTE, BREDCFICTAIHTBAFEFNSE, EVWIAN > TRAIIBET S5 ITEESN
%,

Front page drawing:
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Accession number: JP2018522678A

Alternate title: Z 5% BIT—BMIZERY 1500 T /31 ARV AE (Japanese)
Application language: Japanese

Application number: JP 2018506594 (04 August 2016)

Database: Japan Patents Fulltext (1913 - current)

First available: 2018-08-21

Priority number: US 2015824586 (12 August 2015)

Publication language: Japanese

Publication number: JP 2018522678 A (16 August 2018)
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Related publication:

PCT WO 2017027331 i16 February 2017 ‘WO 2016US45607 ‘04 August 2016

Images:

Showing 15 of 15 images
Front page drawing

Drawing sheets
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Surgical retractor control device for axillary lymph node dissection
Assignee: WANG CHENG

Inventor: Wang, Cheng

Publication info: Wang, Cheng (Inventor). WANG CHENG (Assignee). CN 108175460 A . (Published 19 Jun
2018).

Abstract (summary): The invention relates to a surgical retractor control device for axillary lymph node
dissection. A top tray is fixed to the tail end of a threaded shalft, and a spring seat a sleeves the threaded shaft;
a screw cap is screwed into the top of the threaded shalft; the threaded shaft, the spring seat a and the top tray
are placed in a hand cylinder tube; a square notch is formed in the side wall of thehand cylinder tube, and a
groove-shaped portion of a sliding block is arranged in the hand cylinder tube. Accordingly, the technical
scheme is achieved that cross-shaped breaks are formed in a cone chuck and the upper section of a clamping
cylinder and are each formed by four pieces of individual sheet metal; a surgical retractor is clamped in the cone
chuck and is an inner hollow pipe fitting, and a small hole is formed in the side edge of the tail section of the
hollow pipe fitting; a metal wire is introduced from the side face of the sliding block and turned and downwards
penetrates through a leather cylinder, a hand cylinder base and the cone chuck, then penetrates into a hollow

tube of the surgical retractor clamped by the cone chuck and then penetrates out of the small i
pipe fitting, and the surgical

AR KA T MBI F ARG E . Ik iR S A [ 72 A T, SR S0 A 30 38 Pk B
BRZCEH TR T N B S PR F B ENE A BRI . B e, TR FTR B F BB LI A 7R O End e
BUETEA T WET TREE N .. ARIRAMIER K. R BT A+ 580, B R Z m ik e &8 i
IR FGHE T S Sk P9 S A TR S0, FR L = B 1, 3 B E E B BRI _ETH A /ML R 22 N Bk (1]
N E N L E FREE. PRGBS R T REE T ENFN BAZEH/ILE
HH BOBORT7 5, SEBL T IR UM CL 5 T ) TR L 4% 1) e B A

ontrol device for axillary lymph node dissection is made.

Accession humber: CN108175460A

Alternate title: #iET MBS EEMNFRBEH2E (Chinese)
Application number: CN 201810085483 A (29 January 2018)
Database: INPADOC / Family and Legal Status (1850 - current)
First available: 2018-07-09

Priority number: CN 201810085483 A (29 January 2018)
Publication language: Chinese

Publication number: CN 108175460 A (19 June 2018)
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DRIVE SYSTEM LOCKOUT ARRANGEMENTS FOR MODULAR SURGICAL i

Assignee: ETHICON ENDO SURGERY INCUS
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Inventor: SWENSGARD, BRETT EUSLeimbach, Richard LLytle, Thomas W, IVKerr, Wendy ASackett, Kevin
DOvermyer, Mark D

Publication info: SWENSGARD, BRETT E; Leimbach, Richard L; Lytle, Thomas W, IV; Kerr, Wendy A;
Sackett, Kevin D; Overmyer, Mark D (Inventors). ETHICON ENDO SURGERY INC (Assignee). MX 356207 B .
(Published 18 May 2018).

is disclosed. The surgical i
drive system that is configured to generate control motions upon actuation thereof. At least one drive system

Abstract (summary): A surgica - may include at least one

defines an actuation axis. The stirgical | t may further include at least one interchangeable shaft
assembly that is configured to be removably coupled to the at least one drive system in a direction that is
substantially transverse to the actuation axis and transmit the control motions from the at least one drive system
to a surgical end effector operably coupled thereto. A lockout assembly may interface with the at least one drive
system for preventing actuation of the drive system unless the at least one interchangeable shaft assembly has

been operably coupled to the at least one drive system.

Se describe un método quirdrgico; el instrumento quirdrgico puede incluir por lo menos un sistema de impulso
que se configura para generar movimientos de control tras el accionamiento del mismo; por lo menos un
sistema de impulso define un eje de accionamiento; el instrumento quirdrgico ademas puede incluir por lo
menos un ensamble de flecha intercambiable que se configura para acoplarse de manera desmontable a por lo
menos un sistema de impulso en una direccidon que es sustancialmente transversal al eje de accionamiento y
trasmite los movimientos de control desde por Io menos un sistema de impulso a un efector de extremo
quirdrgico acoplado de manera operable al mismo; un ensamble de bloqueo puede hacer interfaz con por lo
menos un sistema de impulso para evitar el accionamiento del sistema de impulso a menos que por lo menos
un ensamble de flecha intercambiable se acople de manera operable a por lo menos un sistema de impulso.

Front page drawing:
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Alternate title: DISPOSICIONES DE MECANISMO DE BLOQUEO DE SISTEMA DE IMPULSO PARA
INSTRUMENTOS QUIRURGICOS MODULARES. (Spanish)

Application number: MX 20143099 A (14 March 2014)
Database: Mexico Patents Fulltext
First available: 2018-10-12

Priority number: US 2013803066 (14 March 2013)US 2013803053 (14 March 2013)US 2013803086 (14
March 2013)US 2013803193 (14 March 2013)US 2013803148 (14 March 2013)US 2013803097 (14 March
2013)US 2013803117 (14 March 2013)US 2013803130 (14 March 2013)US 2013803159 (14 March 2013)US
2013803210 (14 March 2013)

Publication language: Spanish
Publication number: MX 356207 B (18 May 2018)

Images:

Showing 20 of 170 images
Front page drawing

Drawing sheets
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Document 6 of 23

SACROILIAC JOINT IMPLANT SYSTEM
Assignee: JCBD, LLC (U.S. Company or Corporation)Fort Collins, CO, USStandardized: JCBD LLC

Inventor: Donner, Christopher ThomasFort Collins, CO, USDonner, Edward JeffreyFort Collins, CO, US

Publication info: Donner, Christopher Thomas; Donner, Edward Jeffrey (Inventors). JCBD, LLC; JCBD LLC
(Assignees). US 20180092748 A1 . (Published 05 Apr 2018).

Abstract (summary): A method of treating a sacroiliac joint at a sacroiliac joint region having a sacrum, an
ilium and a sacroiliac joint space therebetween, the method comprising: a) delivering a joint implant into the
sacroiliac joint region, the joint implant comprising a body including a length extending between a proximal end
and a distal end, an external surface extending the length, and a fixation member receiving channel extending
the length and disposed in the external surface; and b) delivering a fixation member into the fixation member
receiving channel thereby forming a joint implant assembly, the fixation member slidingly and matingly engaging
the fixation member receiving channel in a grooved arrangement, wherein, when the fixation member is
received into the fixation member receiving channel, the fixation member extends outward from the external
surface of the joint implant and extends a portion of the length.

Accession number: 16085628

Application number: US 2017729273 (10 October 2017)

Database: IFI CLAIMS® US Patents and Legal Status (1950 - current)
First available: 2018-04-05

Publication language: English
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Publication number: US 20180092748 A1 (05 April 2018)

Related publication

Provisional application ; & US 61520956 P 17 June 2011
Continuation US 2012127119 15 June 2012
Continuation WO 2012US842823 15 June 2012
Continuation - in - part US 8979928 B2 (Granted) 1 7 March 2015 US 2011998712 13 January 2011

Continuation - in - part WO 2011US70 13 January 2011

Continuation - in - part :US 9017407 B2 (Granted) :28 April 2015 US 2011236411 19 September 2011

July 2016 2012475695 18 May 2012

Continuation - in - part ‘WO 2012U542823

‘US 9381045 B2 (Grant

Continuation - in - part

Document 7 of 23

Surgical | t and method adapted for patient

Assignee: FREY, George (754,55 3— 512332194)7 A Y H&%E 1035 K 80113, T4 L9y K,
YUSA XRS5/ 2

Inventor: 754,203 —CFAYAERE 2A5 KM 80113, TNy R USAXESAT 2A4 D%
— ARV IUTAYAERE 205 FM 80218, FoN\— A —4BTF I =21 — 1110+ =—IL,F¥r—IL
AF7AYHERE 205 FM 80128, ML LU BTY1. ZRIIWESAJ 4695482354, > TF AU

GRE 203 FM 80226,LA 0y R, AT a2 J7—C2FF7Ix=a—83NTA4A T4V, TRTA)AE
£E 2035 KM 80129,1\A S ASVF A—L 2oy FoT 4 1407

Publication info: 754, 3—; A Y—A R Tw I F=— L F¥—ILX;, SA4,17; SA4T+«
>,Z A (Inventors). FREY, George (Assignee). JP 6259513 B2 . (Published 10 Jan 2018).

Abstract (summary): A system and method for developing customized apparatus for use in one or more
surgical procedures is disclosed. The system and method incorporates a patient's unique anatomical features or
morphology. According to a preferred embodiment, the customized apparatus comprises a plurality of
complementary surfaces. Thus, each apparatus may be matched and oriented around the patient's own
anatomy, and may further provide any desired axial alignments or insertional trajectories. In an alternate
embodiment, the apparatus may further be aligned and/or matched with at least one other apparatus used
during the surgical procedure.

Front page drawing:
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Accession number: JP6259513B2

Alternate title: ARULBE LTS5 -ODEEEEERERUAE (Japanese)
Application language: Japanese

Application number: JP 2016518045 (06 June 2014)

Database: Japan Patents Fulltext (1913 - current)

First available: 2018-01-16

Priority number: US 61832583 (07 June 2013)US 61845463 (12 July 2013)US 61877837 (13 September
2013)

Publication language: Japanese
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Publication number: JP 6259513 B2 (10 January 2018)

Related publication:

PCT WO 2014197844 11 December 2014 ‘WO 2014US41379 06 June 2014

Images:

Showing 20 of 209 images
Front page drawing

Drawing sheets
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FIG. 19

Document 8 of 23

To promote tissue growth cells and optimized for solid substrate, for use therewith tool and
use thereof

Assignee: CARTIHEAL 2009 LTD (FIE|E (2009) R E[C[.)O| A2t AtHF I LIZ 44643, OFE|Z OCt 17

>
S, 1L

Inventor: ALTSCHULER NIR (ZE&2{ L|2)0|A2tY 45808 T2 (=713 orﬂrzaz 24 Lig Aol
8GOREN AMIR (L2l ofo|2)0|A r U 56478 0| == AHZE ZLig H| 7

Publication info: ALTSCHULER NIR; GOREN AMIR (Inventors). CARTIHEAL 2009 LTD (Assignee). KR
1020180003587 A . (Published 09 Jan 2018).

Abstract (summary): This invention provides optimized solid substrates for promoting cell or tissue growth or
restored function, which solid substrate comprises aragonite and is characterized by a specific fluid uptake
capacity value of at least 75%, or a contact angle value of less than 60 degrees when in contact with a fluid and
which is further characterized by tapered sides and tools for implantation of optimized solid substrates.

4T Es BRE 7sg FTUAZI7| T 2™t 2 O JIWE MSSHH, LA
Zotstl, Mok 75%2 EE gM S5 8 4 E= SMAL HEA 60 =
=] 2 =l 0

ottf Z[HzteEl DA 7|3H2| o] 4
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Alternate title: M Z 3! =% 4¥& TA7|7| S 2Hetel DA 7|8, 2 A AHESH| It &7
)

2 19| 2% (Korean

Application language: Korean

Application number: KR 1020177034870 (04 May 2016)

Database: Korea Patents Fulltext (1978 - current)

First available: 2018-01-19

Priority number: US 62157485 (06 May 2015)US 62331471 (04 May 2016)
Publication language: Korean

Publication number: KR 1020180003587 A (09 January 2018)

Related publication:

PCT WO 2016178226 10 November 2016 ‘WO 20161L50469 04 May 2016

Images:
Showing 1 of 1 images
Front page drawing
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Document 9 of 23
TISSUE THICKNESS COMPENSATORS.
Assignee: ETHICON ENDO SURGERY INCUS
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Inventor: Shelton, Frederick E, IVUSWidenhouse, Christopher WJohnson, Gregory WSchmid, Katherine
JWeisenburgh, William B, lIBaxter, Chester O, IIARONHALT TAYLOR WStammen, John LMutchler, Stephanie
AKnight, Gary WBedard, Timothy S

Publication info: Shelton, Frederick E, IV; Widenhouse, Christopher W; Johnson, Gregory W; Schmid,
Katherine J; Weisenburgh, William B, Il; Baxter, Chester O, 1ll; ARONHALT TAYLOR W; Stammen, John L;
Mutchler, Stephanie A; Knight, Gary W; Bedard, Timothy S (Inventors). ETHICON ENDO SURGERY INC
(Assignee). MX 353031 B . (Published 18 Dec 2017).

Abstract (summary): A two-part tissue thickness compensator assembly can include a first tissue thickness
compensator configured to be positioned relative to an anvil of a surgical stapler, a second tissue thickness
compensator configured to be positioned relative to a staple cartridge of the surgical stapler, and a hinge
connecting the first tissue thickness compensator to the second tissue thickness compensator. The first and/or
second tissue thickness compensators may include additional engagement features, such as a raised ridge that
engages a

in the anvil and/or the staple cartridge. In certain embodiments, the first and/or second tissue
thickness compensators may include an encasement that contains a suitable biologic agent. An end effector

assembly may be provided for attachment to a surgical instru t that includes, for example, a staple cartridge,
an anvil, a first tissue thickness compensator positioned on the anvil, and a second tissue thickness
compensator positioned on the staple cartridge.

Un ensamble compensador de grosor de tejido de dos partes puede incluir un primer compensador de grosor
de tejido que esta configurado para ser ubicado con relacién al yunque de una engrapadora quirdrgica, un
segundo compensador de tejido que esta configurado para ser ubicado con relacién a un cartucho de grapas
de la engrapadora quirlirgica, y una bisagra que conecta al primer compensador de grosor de tejido con el
segundo compensador de grosor de tejido; el primero y/o el segundo compensadores de grosor de tejido
pueden incluir caracteristicas de acoplamiento adicionales, como un reborde elevado que se acopla a una
ranura en el yunque y/o en el cartucho de grapas; en ciertas modalidades, el primero y/o el segundo
compensadores de grosor de tejido pueden incluir un compartimiento que contiene un agente bioldgico
adecuado; se puede proporcionar un ensamble efector de extremo para unirse al instrumento quirdrgico que
incluye, por ejemplo, un cartucho de grapas, un yunque, un primer compensador de grosor de tejido ubicado en
el yunque, y un segundo compensador de grosor de tejido ubicado en el cartucho de grapas.

Front page drawing:
Missing image 1

Accession number: MX353031B

Alternate title: COMPENSADORES DE GROSOR DE TEJIDO. (Spanish)
Application number: MX 201411675 A (27 March 2013)

Database: Mexico Patents Fulltext

First available: 2018-07-20

Priority number: US 2012433167 (28 March 2012)

Publication language: Spanish

Publication number: MX 353031 B (18 December 2017)
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METHODS OF FUSING A SACROILIAC JOINT
Assignee: JCBD, LLC (U.S. Company or Corporation)Fort Collins, CO, USStandardized: JCBD LLC
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Inventor: Donner, Christopher ThomasFort Collins, CO, USDonner, Edward JeffreyFort Collins, CO, US

Publication info: Donner, Christopher Thomas; Donner, Edward Jeffrey (Inventors). JCBD, LLC; JCBD LLC
(Assignees). US 20160184105 A1 . (Published 30 Jun 20186).

Abstract (summary): Systems for and methods of fusing a re provided which may include an

implant adapted to be inserted into the joint space defined by the bones of a s nd an ilium and a delivery

tool for inserting the implant into the % ; iaint. The method may include delivering the implant into the Sl
joint in a first position and transitioning the implant from the first position to a second position in situ. The implant
may be configured such that in the second position the implant generally mimics a shape of the joint space of
the

transition from the first position to the second position. The actuation mechanism may include a hydraulic,

The implant may further include an actuation mechanism configured to cause the implant to

pneumatic, geared or screwed mechanical arrangement.

Accession number: 14809278

Application number: US 201661524 (04 March 2016)

Database: IFI CLAIMS® US Patents and Legal Status (1950 - current)
First available: 2016-06-30

Publication language: English

Publication number: US 20160184105 A1 (30 June 2016)

Related publication

Provisional application e ... \Usbl674130P 20July 2012
Continuation - in - part US 9017407 B2 (Granted) 28 April 2015 US 2011236411 .19 September 2011
Continuation - in - part US 8979928 B2 (Granted) 1 7 March 2015 US 2011998712 13 January 2011
Continuation - in - part WO 2011US70 13 January 2011
Continuation - in - part US 2012475695 18 May 2012

Division US 9333090 B2 (Granted) 1 0 May 2016 US 2013946790 19 July 2013

Document 11 of 23

Systems for and methods of fusing a &
Assignee: JCBD, LLC (U.S. Company or Corporation)Fort Collins, CO, USStandardized: JCBD LLC

Inventor: Donner, Christopher ThomasFort Collins, CO, USDonner, Edward JeffreyFort Collins, CO, US

Publication info: Donner, Christopher Thomas; Donner, Edward Jeffrey (Inventors). JCBD, LLC; JCBD LLC
(Assignees). US 9333090 B2 . (Published 10 May 2016).

Abstract (summary): Systems for and methods of fusing a | are provided which include an
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implant assembly adapted to be inserted into the joint space defined by the bones of a s nd an ilium, a
delivery tool and means for inserting the implant assembly into the joint. The implant assembly includes a body

disposed intermediate distal and proximate end portions thereof and having oppositely disposed side members

adapted to expandably engage the ollowing insertion of the assembly into the joint space. A tool

is provided and provides a means for placing the implant assembly adjacent the §

€ inserting it into
the joint space and expanding means are thereafter applied to expand the oppositely dlsposed side members

into operative engagement with the joint.

Accession number: 14694260

Application number: US 2013946790 (19 July 2013)

Database: IFI CLAIMS® US Patents and Legal Status (1950 - current)
First available: 2016-05-10

Publication language: English

Publication number: US 9333090 B2 (10 May 2016)

Related publication

Provisional application . . \Uselerazr7P 20July 2012
Pre - grant publicaion  US20140031935 A1 80January2014 .
Continuation - in - part §US 8979928 B2 (Granted) §1 7 March 2015 US 2011998712 13 January 2011
Continuation - in - part WO 2011US70 13 January 2011
Continuation - in - part US 9017407 B2 (Granted) 28 April 2015 US 2011236411 19 September 2011
Continuation - in - part US 2012475695 18 May 2012

Document 13 of 23

METHOD AND IMPLANT SYSTEM FOR SACROILIAC JOINT FIXATION AND FUSION

Assignee: UnassignedStandardized: Unassigned or assigned to individual (068000)

Inventor: Anderson, SteveFolsom, CA, USSchifano, TroyLas Vegas, NV, USThaiyananthan, Gowriharanlrvine,
CA,US

Publication info: Anderson, Steve; Schifano, Troy; Thaiyananthan, Gowriharan (Inventors). Unassigned;
Unassigned or assigned to individual (Assignees). US 20140277460 A1 . (Published 18 Sep 2014).

Abstract (summary): An improved method of implanting a bone graft in a joint and tools for accomplishing
the same is disclosed. The present invention relates generally to tools and methods useful for treating a
In one embodiment, the present invention is a method including the steps of: creating a first

incision in the patient's skin proximal to the patient's % creating an incision in the patient's skin
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over the patient's ilium; inserting a first working channel into said first incision and spreading sai
with an inserted end of said first working channel; inserting a second working channel into said second incision

and forming a | in said iliim; creating a void in said } ; inserting a graft into said void; and

inserting a joint fusing device into said ilium and said

Accession number: 13945405

Application number: US 2013842227 (15 March 2013)

Database: IFI CLAIMS® US Patents and Legal Status (1950 - current)
First available: 2014-09-19

Probable assignee: Orthocision IncUS

Publication language: English

Publication number: US 20140277460 A1 (18 September 2014)

Document 14 of 23

Cannula for receiving a surgical instrument to perform a surgical operation on a body,
comprises a hollow elongated structure having a proximal end opening and a distal end
opening leading to a hollow interior passage

Assignee: INTUITIVE SURGICAL OPERATIONS INC (ITVS)

Inventor: Brogna, S JCastello, ACastello, A VKrom, JOrban, J P

Publication info: Brogna, S J; Castello, A; Castello, A V; Krom, J; Orban, J P (Inventors). INTUITIVE
SURGICAL OPERATIONS INC (Assignee). WO 2013056121 A3 . (Published 20 Jun 2013). 201328 (First
update). 201341 (Last update).

Alerting

Novelty

A cannula for receiving a surgical instrument to perform a surgical operation on a body, comprises: a hollow
elongated structure having a proximal end opening and a distal end opening leading to a hollow interior
passage dimensioned to receive a surgical instrument, where the hollow elongated structure comprises: a
polymer material, and an electrically conductive material, the electrically conductive material being disposed to
achieve electrical capacitive coupling with the surgical instrument and to dissipate an electrical charge received
via the electrical capacitive coupling.

Description
INDEPENDENT CLAIMS are:

1. a system to dissipate an electrical charge from a surgical instrument, comprising: the cannula,
comprising: a hollow elongated structure configured to receive a surgical instrument, at least a portion of the
hollow elongated structure comprising a polymer material, and an electrically conductive material provided at
the hollow elongated structure sufficient to receive an electrical charge from the surgical instrument through
capacitive coupling between the surgical instrument and the hollow elongated structure; and at least one
dispersive electrode configured to be placed in contact with a patient's body; and

2. a method of dissipating an electrical charge from a surgical instrument, comprising: connecting the
cannula to a body in contact with at least one dispersive electrode, the cannula having an electrically conductive

14 May 2021 Page 33 of 88 ProQuest
Petitioner's Ex. 1008

Page 702



material provided at the cannula sufficient to receive an electrical charge from the surgical instrument through
capacitive coupling between the surgical instrument and the cannula, at least a portion of the cannula
comprising a polymer material; inserting the surgical instrument within an interior passage of the cannula; and
providing energy to the surgical instrument from an energy source, where the electrical charge is dissipated
through the electrically conductive material of the cannula to the body after the surgical instrument is provided
with energy from the energy source.

Use
The cannula and method are useful for receiving a surgical instrument to perform a surgical operation on a
body; and for dissipating an electrical charge from a surgical instrument (all claimed).

Advantage
The cannula is cost-effective and can be effectively used in receiving a surgical instrument to perform a surgical
operation on a body.

Technology Focus

INSTRUMENTATION AND TESTING

Preferred Cannula: In the cannula, the hollow elongated structure further comprises: a tube section configured
to receive the surgical instrument, and a bow! disposed at a proximal end of the tube section, the bowl sealing
the surgical instrument to the cannula when the surgical instrument is received within the hollow elongated
shaft. The bowl comprises the proximal end opening. Also, at least the bow!| comprises the plastic material. The
tube section comprises the polymer material and the electrically conductive material, where the tube section
comprises only the electrically conductive material. The hollow elongated structure comprises a composite
material comprising the polymer material and the electrically conductive material. The composite material
comprises a matrix of the polymer material with the electrically conductive material dispersed in the matrix. The
electrically conductive material comprises a fibrous electrically conductive material. The electrically conductive
material comprises electrically conductive particulate material. The electrically conductive material is at least
one of carbon and graphite, and provided at the tube section. The tube section comprises the polymer material
and the electrically conductive material, where the electrically conductive material is provided as at least one
layer on an exterior surface of the tube section. The electrically conductive material is provided as at least one
layer on an interior surface of the tube section. The tube section comprises the electrically conductive material.
The electrically conductive material is chosen from graphite, stainless steel, and carbon. The electrically
conductive material is of an amount sufficient to dissipate the electrical charge from the surgical instrument at a
rate sufficient to inhibit arcing of the electrical charge from the instrument to a location proximate the instrument
and outside of the cannula. Preferred System: In the system, the electrically conductive material is disposed to
dissipate an electrical charge from the surgical instrument at a rate sufficient to inhibit arcing of the electrical
charge from the instrument to a location proximate the instrument and outside of the cannula. The dispersive
electrode is configured to be electrically coupled to the cannula. The system further comprises an energy
generator unit electrically coupled to the surgical instrument to provide energy to the surgical instrument and
electrically coupled to the at least one dispersive electrode. The hollow elongated structure comprises: a tube
section configured to receive the surgical instrument, and a bowl disposed at a proximal end of the tube section,
the bowl sealing the surgical instrument to the cannula when the surgical instrument is received within the
hollow elongated structure. The electrically conductive material is provided as at least one layer on a surface of
the tube section. The tube section comprises the electrically conductive material. The hollow elongated
structure comprises a composite material comprising the polymer material and the electrically conductive
material, the composite material comprising a matrix of the polymer material with the electrically conductive
material dispersed in the matrix. Preferred Method: In dissipating the electrical charge from the surgical
instrument, connecting the cannula to the body comprises directly attaching the cannula to the body, where the
cannula is electrically connected to the at least one dispersive electrode directly through the body when the at
least one dispersive electrode is in contact with the body; and positioning the cannula at a distance from the
body and connecting the cannula to the at least one dispersive electrode through an electrically conductive
cable. The electrically conductive material dissipates the electrical charge from the surgical instrument at a rate
sufficient to inhibit arcing of the electrical charge from the instrument to a location proximate the instrument and
outside of the cannula.

Accession number: 2013F69428
Application number: WO 2012US60061 A (12 October 2012)
Copyright: © 2021 Clarivate Analytics. All rights reserved.

Database: Derwent World Patents Index® (1963 - current)
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First available: 2013-04-30
Priority number: US 61546781 P (13 October 2011)US 2012650770 A (12 October 2012)
Publication language: English

Publication number: WO 2013056121 A2 (18 April 2013)

Document 15 of 23

Cannula for receiving a surgical instrument to perform a surgical operation on a body,
comprises a hollow elongated structure having a proximal end opening and a distal end
opening leading to a hollow interior passage

Assignee: INTUITIVE SURGICAL OPERATIONS INC (ITVS)

Inventor: Brogna, S JCastello, ACastello, A VKrom, JOrban, J P
Publication info: 201333 (First update). 201732 (Last update).

Accession number: 2013F69428

Application number: WO 2012US0060061 A (12 October 2012)

Database: Derwent Patents Citation Index® (1973 - current)

First available: 2013-08-14

Priority number: US 2011000546781 P (13 October 2011)US 20122012000650770 A (12 October 2012)
Publication language: English

Publication number: WO 2013056121 A2 (18 April 2013)

Document 16 of 23

FRONTAL SINUS SPACER

Assignee: ACCLARENT INC (Ot22tHE, Q13 =2a|0|)0|=, HZ|ZL|0} 94025, HZ 1t3, =20
EZ}0|H 1525-4], US

Inventor: Muni, Ketan P (FL| #Et I[)0]= Z2|ZL|0tF 95123 & ZA| H|0|X| E2t0[E 300, USHa,
Hung V (3} & 20[.)0|= ZZ|ZL|O}F 95135 A S M| H2tL| I E 2974, USChan, Randy S (X C|
o202 ZE|ZL|OtF 95132 A M| 2tE FE 1521, USVan, Nga K (2t 7} #0].)0|= ZE|ZL|otF
95132 4 = M| 30| 2 =20 3299, US

Publication info: Muni, Ketan P; Ha, Hung V; Chan, Randy S; Van, Nga K (Inventors). ACCLARENT INC
(Assignee). KR 1020110106413 A . (Published 28 Sep 2011).

Abstract (summary): Substance delivering spacer devices may comprise expandable reservoirs that are

implantable in paranasal sinuses and other cavities ; and passageways of the body to maintain
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patency and to provide sustained local delivery of a therapeutic or diagnostic substance. Delivery apparatus
including elongate tubular members as well as shapeable distal portions and atraumatic tips are provided. Also
devices and systems for performing ethmoidotomy procedures or for creating

provided are sinus

=2 TE 20o[M FX= KXz E= T 22O 252 |XAZI7] &8 22|12 O X&H 34 FHE
H35t7| 9l MMl 2HSH 2 F, W7 X SZ o o|&7ts3 &¥ts MELE Zge 5= QO
70 B 2Rt HABtst 9 BE 9 oY g masts MY BXJ} HIED £3,

ABEINE AES $USY| U Eo RH|S EE OE SRR 2x| ¥ Yo 02 HRE 44|
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Alternate title: 1 5& A T|0|M (Korean)

Application language: Korean

Application number: KR 1020117017365 A (22 December 2009)
Database: Korea Patents Fulltext (1978 - current)

First available: 2013-07-23

Priority number: US 2008341602 (22 December 2008)
Publication language: Korean

Publication number: KR 1020110106413 A (28 September 2011)

Related publication:

PCT WO 2010078145 08 July 2010 WO 2009US69143

Images:

Showing 1 of 1 images
Front page drawing

Document 17 of 23

EXPANDABLE INTERBODY IMPLANT AND METHOD

Assignee: HARDENBROOK, MitchellBoston Spine Group, 299 Washington St., Newton, MA, US MAUS
(Residence)Patent rights: AlISTAID, Kevin20 Boylston St, Lowell, MA 01852, US 01852US (Residence); US
(Nationality)Patent rights: AIILAUER, Joyce75 Moore St, Waylnad, MA 01778, US 01778US (Residence); US
(Nationality)Patent rights: All

Inventor: HARDENBROOK, MitchellBoston Spine Group, 299 Washington St., Newton, MA, US MAUS
(Residence)Patent rights: AlISTAID, Kevin20 Boylston St, Lowell, MA 01852, US 01852US (Residence); US
(Nationality)Patent rights: AIILAUER, Joyce75 Moore St, Waylnad, MA 01778, US 01778US (Residence); US
(Nationality)Patent rights: All

Publication info: HARDENBROOK, Mitchell; STAID, Kevin; LAUER, Joyce (Inventors). HARDENBROOK,
Mitchell; STAID, Kevin; LAUER, Joyce (Assignees). WO 2010077359 A1 . (Published 08 Jul 2010).
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Abstract (summary): An interbody implant system for use with a first vertebra having a first endplate and a
second vertebra having a second endplate. The system includes an expandable implant that includes a plurality
of supports and means for linking the plurality of supports. The plurality of supports are capable of moving apart
from one another so that the expandable implant is in an expanded condition. A channel extends through the
first vertebra from a pedicle or the body wall to the first endplate. An unexpanded diameter for the expandable
implant is configured to permit passage of the expandable implant through the channel. An expanded diameter
for the expandable implant is greater than the channel diameter at the first endplate. The support height is
configured to permit the plurality of supports to be positioned between the first endplate and the second
endplate. Methods for the use of the system are described.

Cette invention concerne un systeme d’implant intervertébral utilisé avec une premiére vertebre comportant un
premier plateau vertébral et une seconde vertébre comportant un second plateau vertébral. Le systéme
comprend un implant extensible contenant une pluralité de supports et des moyens reliant la pluralité de
supports. La pluralité de supports sont capables de se déplacer les uns par rapport aux autres de fagcon a ce
que l'implant extensible se trouve dans un état déployé. Un canal traverse la premiére vertébre depuis un
pédicule ou depuis la paroi du corps jusqu’au premier plateau vertébral. Le diamétre non étiré de l'implant
extensible est congu pour permettre a I'implant extensible de passer par le canal. Le diamétre étiré de l'implant
extensible est supérieur au diameétre du canal au niveau du premier plateau vertébral. La hauteur des supports
est congue de fagon a permettre a la pluralité de supports d’étre placés entre le premier plateau vertébral et le
second plateau vertébral. L'invention concerne également des procédés d'utilisation du systéme.

Front page drawing:
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Alternate title: IMPLANT INTERVERTEBRAL EXTENSIBLE ET PROCEDE ASSOCIE (French)
Application language: English

Application number: WO 2009US6750 (30 December 2009)

Database: WIPO PCT Patents Fulltext (1978 - current)

First available: 2012-04-06

Priority number: US 61203909 (30 December 2008)

Publication language: English

Publication number: WO 2010077359 A1 (08 July 2010)

Related publication:

PCT WO 2010077359 :08 July 2010 WO 2009US6750 i30 December 2009
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Document 18 of 23

Surgical insertion tool for implanting pelvic implant, has sheath that engages shaft to cover
distal shaft end in covered configuration and to cover proximal shaft end in uncovered
configuration

Assignee: AMS RES CORP (AMSR)BOSTON SCI SCIMED INC (BSCI)ASTORA WOMENS HEALTH
LLC (ASTONon-standard Company)Khamis, C A (KHAMStandardized Individual)KUPIECKI, D

J (KUPIStandardized Individual)OHERN, J M (OHERStandardized Individual)Wignall, S

M (WIGNStandardized Individual)

Inventor: Khamis, C AKUPIECKI, D JO'Hern, J MOHERN, J MWignall, S M

Publication info: Khamis, C A; KUPIECKI, D J; O'Hern, J M; OHERN, J M; Wignall, S M (Inventors). AMS RES
CORP; BOSTON SCI SCIMED INC; ASTORA WOMENS HEALTH LLC; Khamis, C A; KUPIECKI, D J; OHERN,
J M; Wignall, S M (Assignees). US 10010394 B2 . (Published 03 Jul 2018). 200924 (First update). 201845 (Last
update). Drawing available.

Alerting

Novelty

A shaft (4) comprises a proximal shaft end attached to a handle (2), and a distal shaft end (14). A sheath (6)
engages the shaft to cover distal shaft end in covered configuration and to cover proximal shaft end in
uncovered configuration but does not cover distal shaft end in uncovered configuration.

Description
An INDEPENDENT CLAIM is included for method for implanting implant in patient.

Use

Surgical insertion tool is useful for implanting pelvic implant (claimed) for treating pelvic conditions such as
female or male urinary and fecal incontinence, including stress urinary incontinence, vaginal prolapse conditions
including enterocele, rectocele, cystocele, vault prolapse, conditions of pelvic floor caused by weakness or
trauma of pelvic floor muscles and other conditions caused by muscle and ligament weakness.

14 May 2021 Page 45 of 88 ProQuest
Petitioner's Ex. 1008

Page 714



Advantage
The shaft distal end is penetrated efficiently into the tissue. The pelvic prolapse and pain discomfort associated
with post-cancer or other reconstructive surgery is treated efficiently using neuromuscular stimulation.

Description of drawings

The drawing shows a side view of surgical insertion tool.
2 Handle

4 Shaft

6 Sheath

12 Distal handle end

16 Recess

eI e (A b
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Accession number: 2009G32194




Application number: WO 2008US10926 A (19 September 2008)
Copyright: © 2021 Clarivate Analytics. All rights reserved.
Database: Derwent World Patents Index® (1963 - current)

First available: 2012-03-29

Priority number: US 6012260 P (07 December 2007)US 60974314 P (21 September 2007)WO
2008US10926 A (19 September 2008)US 2010678923 A (18 March 2010)AU 2014202158 A (17 April 2014)US
2014263184 A (28 April 2014)US 2016149692 A (09 May 2016)

Publication language: English; Korean; Chinese; Japanese; Portuguese

Publication number: WO 2009038781 A1 (26 March 2009)

Document 19 of 23

METHOD AND APPARATUS FOR REDUCING FEMORAL FRACTURES

Assignee: ZIMMER TECHNOLOGY, INC. (U.S. Company or Corporation)P.O. Box 708,, 345 East Main
Street, Warsaw, IN, US 46580Standardized: Zimmer Technology Inc (015646)

Inventor: Hawkins, Michael E2350 West 350 South, Columbia City, IN, US 46725Liberti, Michael Andrew7352
N. 300 East, Milford, IN, US 46542Lozier, Antony J1020 Wellington Drive, Warsaw, IN, USMiller, Rick7357 E.
800 S., South Whitley, IN, US 46787Pacelli, Nicolas J2902 Widaman Street, Winona Lake, IN, US 465908Sisk,
Billy N9195 W. 800 S., Claypool, IN, US 46510Thelen, Sarah L2886 East 1300 South, North Manchester, IN,
US 46962

Publication info: Hawkins, Michael E; Liberti, Michael Andrew; Lozier, Antony J; Miller, Rick; Pacelli, Nicolas J;
Sisk, Billy N; Thelen, Sarah L (Inventors). ZIMMER TECHNOLOGY, INC.; Zimmer Technology Inc (Assignees).
US 20070123995 A1 . (Published 31 May 2007).

Abstract (summary): An improved method and apparatus for reducing a hip fracture utilizing a minimally
invasive procedure which does not require incision of the quadriceps. A femoral implant in accordance with the
present invention achieves intramedullary fixation as well as fixation into the femoral head to allow for the
compression needed for a femoral fracture to heal. To position the femoral implant of the present invention, an
incision is made along the greater trochanter. Because the greater trochanter is not circumferentially covered
with muscles, the incision can be made and the wound developed through the skin and fascia to expose the
greater trochanter, without incising muscle, including, e.g., the quadriceps. After exposing the greater
trochanter, novel instruments of the present invention are utilized to prepare a cavity in the femur extending
from the greater trochanter into the femoral head and further extending from the greater trochanter into the
intramedullary canal of the femur. After preparation of the femoral cavity, a femoral implant in accordance with
the present invention is inserted into the aforementioned cavity in the femur. The femoral implant is thereafter
secured in the femur, with portions of the implant extending into and being secured within the femoral head and
portions of the implant extending into and being secured within the femoral shaft.

Accession humber: 11473928
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Application number: US 2006611194 (15 December 2006)
Database: IFI CLAIMS® US Patents and Legal Status (1950 - current)
First available: 2013-01-25

Publication language: English

Publication number: US 20070123995 A1 (31 May 2007)

Related publication

Continuation - in - part §US 6447514 B1 (Granted) 110 September 2002 §US 2000520351 07 March 2000
Continuation - in - part US 7258692 B2 (Granted) 21 August 2007 US 2002155683 23 May 2002
Continuation - in - part US 20030220641 A1 27 November 2003

Division (Published) US 2002266319 08 October 2002
Diision  US2003022064 A1 27November2003 .
Document 20 of 23

MINIMUM INVASIVES EQUIPMENT FOR A POSTERIORE INTERMEDIATE SPINAL COLUMN
CORRECTION

Assignee: SDGI HOLDINGS INCUS

Inventor: Branch, LUSBoyd, MUSRay, FUS

Publication info: Branch, L; Boyd, M; Ray, F (Inventors). SDGI HOLDINGS INC (Assignee). DE 60020851 T2 .
(Published 18 May 2006).

Abstract (summary): A surgical method for preparing a site for implantation of a spinal implant into a disc
space in which the disc space is first distracted by a novel stepped distractor, followed by insertion of a novel
guide sleeve including a proximal portion having an uninterrupted side wall and a distal portion having a side

wall defining a longitudinal f extending along its entire length. The guide sleeve is seated adjacent the

disc space with the longitudinal i positioned opposite the dural region of the spine to provide a working
channel to the disc space. A cutting tool is then inserted through the guide sleeve to remove tissue and bone

laterally extending into the interior of the guide sleeve through the longitudinal

3, but only as much as
necessary for passage of the spinal implant. In a further embodiment, a protective barrier, including a pair of
overlapping, flexible leaf members, is operably attached to the inside surface of the guide sleeve and positioned

across the longitudinal | to separate the inner region of the guide sleeve from the outer surgical

environment.

Front page drawing:
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Accession humber: DE60020851T2

Alternate title: MINIMAL INVASIVES INSTRUMENTARIUM FUR EINE POSTERIORE
ZWISCHENWIRBELSAULENKORREKTUR (German)

Application language: German

Application number: DE 60020851 T (10 August 2000)
Database: Germany Patents Fulltext (1951 - current)
First available: 2012-11-06

Priority number: US 1999373835 (13 August 1999)
Publication language: German

Publication number: DE 60020851 T2 (18 May 2006)
Related publication:
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Document 21 of 23

Bone-surgical tools for holding a cavity, surgical tools for holding a cavity, system for the
endoscopic surgery with use of a tool for holding a cavity

Assignee: OLYMPUS OPTICAL COJP

Inventor: KOGASAKA TAKAHIROJPOGAWA AKIHISAJPNAKADA AKIOJPKIMURA SHUICHIJPKOBAYASHI
NORIOJPKURAMOCHI MAKOTOJP

Publication info: KOGASAKA TAKAHIRO; OGAWA AKIHISA; NAKADA AKIO; KIMURA SHUICHI;
KOBAYASHI NORIO; KURAMOCHI MAKOTO (Inventors). OLYMPUS OPTICAL CO (Assignee). DE 69726491
T2 . (Published 28 Oct 2004).

Abstract (summary): A cavity-retaining tool (230) for surgery of this invention is insertable into body tissues
to be ready for use and comprises: a cavity-retaining means (231) which retains a cavity for operation works in
the body; and a soft cylinder member (233) which communicates with the cavity retained by the cavity-retaining
means and interconnects the space outside with the cavity, and is used for surgery, by allowing an endoscope
(240) and operation tools (245) to be inserted through the soft cylinder member into the cavity retained by the
cavity-retaining means. [image not present]
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Alternate title: Knochenchirurgisches Werkzeug zum Halten eines Hohlraums, chirurgisches Werkzeug zum
Halten eines Hohlraums, System fiir die endoskopische Chirurgie mit Verwendung eines Werkzeugs zum
Halten eines Hohlraums (German)

Application language: German

Application number: DE 69726491 T (07 May 1997)
Database: Germany Patents Fulltext (1951 - current)
First available: 2012-11-06

Priority number: JP 1996114940 (09 May 1996)JP 1996204495 (02 August 1996)JP 1996304323 (15
November 1996)JP 1996336810 (17 December 1996)JP 199792649 (11 April 1997)JP 1997113978 (01 May
1997)

Publication language: German

Publication number: DE 69726491 T2 (28 October 2004)
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Document 22 of 23

Method and apparatus for reducing femoral fractures
Assignee: UnassignedStandardized: Unassigned or assigned to individual (068000)

Inventor: Hawkins, Michael, E.Columbia City, IN, USLiberti, Michael, AndrewMilford, IN, USLozier, Antony,
J.Warsaw, IN, USMiller, RickSouth Whitley, IN, USPacelli, Nicolas, J.Winona Lake, IN, USSisk, Billy,
N.Claypool, IN, USThelen, Sarah, L.North Manchester, IN, US

Publication info: Hawkins, Michael, E.; Liberti, Michael, Andrew; Lozier, Antony, J.; Miller, Rick; Pacelli,
Nicolas, J.; Sisk, Billy, N.; Thelen, Sarah, L. (Inventors). Unassigned; Unassigned or assigned to individual
(Assignees). US 20030220646 A1 . (Published 27 Nov 2003).

Abstract (summary): An improved method and apparatus for reducing a hip fracture utilizing a minimally
invasive procedure which does not require incision of the quadriceps. A femoral implant in accordance with the
present invention achieves intramedullary fixation as well as fixation into the femoral head to allow for the
compression needed for a femoral fracture to heal. To position the femoral implant of the present invention, an
incision is made along the greater trochanter. Because the greater trochanter is not circumferentially covered
with muscles, the incision can be made and the wound developed through the skin and fascia to expose the
greater trochanter, without incising muscle, including, e.g., the quadriceps. After exposing the greater
trochanter, novel instruments of the present invention are utilized to prepare a cavity in the femur extending
from the greater trochanter into the femoral head and further extending from the greater trochanter into the
intramedullary canal of the femur. After preparation of the femoral cavity, a femoral implant in accordance with
the present invention is inserted into the aforementioned cavity in the femur. The femoral implant is thereafter
secured in the femur, with portions of the implant extending into and being secured within the femoral head and
portions of the implant extending into and being secured within the femoral shaft.

Accession humber: 10476217
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Application number: US 2002266319 (08 October 2002)

Database: IFI CLAIMS® US Patents and Legal Status (1950 - current)
First available: 2013-01-25

Probable assignee: Zimmer Technology Inc (015646)US
Publication language: English

Publication number: US 20030220646 A1 (27 November 2003)

Related publication

Continuation - in - part US 7258692 B2 (Granted) :21 August 2007 US 2002155683

Document 23 of 23

HOLLOW SURGICAL CUTTER WITH APERTURED FLUTES
Assignee: SMITH &NEPHEW INCUS

Inventor: Grinberg, AlexanderUS

Publication info: Grinberg, Alexander (Inventor). SMITH & NEPHEW INC (Assignee). CA 2203568 A1 .
(Published 02 May 1996).

Abstract (summary): The surgical tool (16) of a surgical instrument (10) is configured to have a plurality of
tissue-cutting edges (22) circumferentially spaced by flutes (24) disposed in an exterior surface (23) of the tool.
Each flute includes an aperture (25) that intersects an interior chamber (17) of the tool for conveying tissue
fragments cut by the edges into the chamber. The chamber communicates with an interior passage (15) of a
rotating tube (14) on which the tool is mounted. During operation, the tissue fragments (e.g., bone fragments)
cut by the rotating surgical tool are conveyed into the flutes and through the apertures into the chamber for
removal from the surgical site through the interior passage of the tube, while the instrument remains in situ for
further cutting.

Front page drawing:
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Alternate title: OUTIL DE COUPE CHIRURGICAL POURVU DE GORGES A OUVERTURES (French)
Application language: English

Application number: CA 2203568 A (23 October 1995)

Database: Canada Patents Fulltext (1874 - current)

First available: 2012-10-30

Priority number: US 1994328450 (24 October 1994)

Publication language: English

Publication number: CA 2203568 A1 (02 May 1996)
Images:
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Databases: Aquatic Science & Fisheries Abstracts (ASFA),

Search Strategy/Results NPL

Aquatic Science & Fisheries Abstracts (ASFA),

Bacteriology Abstracts (Microbiology B), BIOSIS® Toxicology, BIOSIS Previews®, British Nursing Index,

Current Contents® Search, Ecology Abstracts,

Science Abstracts,

Health Science Professional,

Industrial and Applied Microbiology Abstracts (Microbiology A),

Ei Compendex®, Embase®, EMCare®, Health & Safety
Inspec®, MEDLINE®,
NTIS: National Technical Information Service, Oceanic Abstracts, Oceanic Abstracts, ProQuest Biological &

SciSearch®: a Cited Reference Science Database, Toxicology Abstracts,

TOXLINE

Set# Searched for

832 s24 or s31 36°
S31 s1 and s30 29°
S30 s28 and s29 77°
S29 (sacroiliac n/2 joint) 38827
528 (S3 or s4) and s27 1246°
827 s25 and s26 3961°
S26 s2 and (s8 or s9 ors10 orsi11 or s12) 20807~
825 s5 and (s8 ors9 ors10 orsiiorsi2) 23679*
S24 s6 and (s8 or s9 or s10 ors11 or s12) 8°
523 s19 or s20 or s22 11°
S22 s5 and s21 10°
S21 (s1 and s2 and s3 and s4) and (pd(19990101-20191218)) 46°
520 s18 and s19 10°
S19 s6 and s7 11°
S18 sband s17 36°
S17 (s6 or s7 or s15) and (pd(19980101-20191218)) 72°
S16 s6 ors7 orsi1b 76°
S15 sb and s14 33°
S14 (s2 and s3 and (s8 or sQ or s10 or 811 or s12)) and 126°

(pd(19910101-20191218))

S13 s2 and s3 and (s8 or sQ or s10 or s11 ors12) 142°
S12 Control$3 n/2 depth 35274*
S11 Protrusion$1 199128*
S10 Prevent$3 n/2 damag$3 n/2 tissue 11073*
S9 prevent$3 n/3 advanc$3 47591*
S8 arrest$3 n/2 progress 1677°
S7 s6 and s5 11°
S6 s1 and s2 and s3 and s4 50°
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S5

SJ or (sacroiliac n/2 joint) or ilium or sacrum

2957851*

S4

slot or slots or slit or slits or vent$1 or outlet$1 or inlet$1
or opening$1 or aperture$1 or hole$1

6306566*

S3

Hollow$3 n/2 (interior$1 or barrel$1 or channel$1 or shaft
or shafts or cylinder$1 or cylindrical$1 or canal* or
passage$i or TUBE$1 OR TUBING OR TUBUL$1 OR
TUBAT$1 OR TUBIFORM$1 OR TUBELIKE$1 OR
PIPE$1 OR PIPING$1 OR PIPELI$1 OR CONDUIT OR
FISTULA* or sleeve$1)

83643*

S2

Trocar$1 or cannula$i1 or dilator$1 or retractor$1 or
trochar$1 or perforator$1 or applicator$1 or applier$1 or
chamber$1 or canula or sheath* or penetrator* or
obturator*

3360652*

S1

Surgical$3 n/2 (instrument$1 or tool$1 or apparatus$1 or
implement$1 or device$1)

232656*
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Document 1 of 36

World Congress on Osteoporosis, Osteoarthritis and Musculoskeletal Diseases
(WCO-IOF-ESCEO 2020): Poster Abstracts

Publication info: Osteoporosis International, suppl. 1 31 : 133-621. Springer Nature B.V. (Dec 2020)

Copyright: © International Osteoporosis Foundation and National Osteoporosis Foundation 2021.
Database: ProQuest Biological &Health Science Professional (1971 - current)

Document type: Conference Proceedings

Electronic publication date: 2021-03-03

First available: 2021-03-04

Language: English

Publication date: Dec 2020

Publication title: Osteoporosis International

Publisher location: London

Subject: Osteoarthritis;Osteoporosis

Volume: 31

Document 2 of 36

15. Deutscher Wirbelsaulenkongress

Publication info: European Spine Journal 29.11: 2853-2939. Springer Nature B.V. (Nov 2020)

Copyright: © Springer-Verlag GmbH Germany, part of Springer Nature 2020.
Database: ProQuest Biological &Health Science Professional (1971 - current)
Document type: News

Electronic publication date: 2020-10-19

First available: 2020-12-22

Issue: 11

Language: English

Publication date: Nov 2020

Publication title: European Spine Journal

Publisher location: Heidelberg
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Volume: 29

Document 3 of 36

CIRSE 2020 Summit — Book of Abstracts

Publication info: Cardiovascular and Interventional Radiology, suppl. 4 43 : 127-459. Springer Nature B.V.
(Sep 2020)

Copyright: © Springer Science+Business Media, LLC, part of Springer Nature and the Cardiovascular and
Interventional Radiological Society of Europe (CIRSE) 2020.

Database: 2 databasesView listHide listProQuest Biological &Health Science Professional, Toxicology
Abstracts

Document type: News

Electronic publication date: 2020-09-06

First available: 2020-09-15

Language: English

Publication date: Sep 2020

Publication title: Cardiovascular and Interventional Radiology
Publisher location: Vienna

Volume: 43

Document 4 of 36

ESNR 2018

Publication info: Neuroradiology, suppl. Supplement 60.2: 407-533. Springer Nature B.V. (Sep 2018)

Copyright: Neuroradiology is a copyright of Springer, (2018). All Rights Reserved.

Database: 2 databasesView listHide listProQuest Biological &Health Science Professional, Toxicology
Abstracts

Document type: General Information
First available: 2018-08-16

Issue: 2

Language: English

Publication date: Sep 2018
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Publication title: Neuroradiology
Publisher location: Heidelberg

Volume: 60

Document 5 of 36

Abstracts of the SICV&GIS Meeting, Cagliari, May 10-12, 2018
Publication info: European Spine Journal 27.4: 941-973. Springer Nature B.V. (Apr 2018)

Copyright: European Spine Journal is a copyright of Springer, (2018). All Rights Reserved.
Database: ProQuest Biological &Health Science Professional (1971 - current)

Document type: General Information

First available: 2018-03-21

Issue: 4

Language: English

Publication date: Apr 2018

Publication title: European Spine Journal

Publisher location: Heidelberg

Volume: 27

Document 6 of 36

SCIENTIFIC ABSTRACTS

Publication info: Journal of General Internal Medicine, suppl. Supplement 33.2: 83-840. Springer Nature B.V.
(Apr 2018)

Copyright: Journal of General Internal Medicine is a copyright of Springer, (2018). All Rights Reserved.

Database: 2 databasesView listHide listBacteriology Abstracts (Microbiology B), ProQuest Biological &Health
Science Professional

Document type: General Information
First available: 2018-04-14

Issue: 2

Language: English

Publication date: Apr 2018
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Publication title: Journal of General Internal Medicine
Publisher location: New York

Volume: 33

Document 7 of 36

World Congress on Osteoporosis, Osteoarthritis and Musculoskeletal Diseases
(WCO-IOF-ESCEO 2018): Poster Abstracts

Author: Roseveare, David
Publication info: Osteoporosis International, suppl. Supplement 29.1: 149-565. Springer Nature B.V. (Apr
2018)

Copyright: Osteoporosis International is a copyright of Springer, (2018). All Rights Reserved.
Database: ProQuest Biological &Health Science Professional (1971 - current)

Document type: General Information

First available: 2018-07-28

Issue: 1

Language: English

Publication date: Apr 2018

Publication title: Osteoporosis International

Publisher location: London

Subject: Osteoarthritis;Osteoporosis

Volume: 29

Document 8 of 36

2017 TERMIS - Americas Conference &Exhibition Charlotte, NC December 3-6, 2017

Publication info: Tissue Engineering Part A 23.51: S-1-8-159. Mary Ann Liebert, Inc. (Dec 2017)

Abstract (summary): Cardiomyocytes (CM) in the adult mammalian heart have limited capacity to proliferate
following injury. [...]Jtherapies to induce endogenous regeneration of the heart would significantly improve
cardiac function in the setting of heart disease. Biomaterial Scaffolds 1 Monday, December 4, 2017, 10:00 AM -
11:30 AM 3 Engineering Silk Biomaterials for Cancer Therapy Sapru S. 1, Naskar D. 1, Kundu B. 2, Ghosh A.
K. 1, Mandal M. 3, Reis R. L. 2, Kundu S. C. 1, 2 ; 1Department of Biotechnology, Indian Institute of
Technology Kharagpur, Kharagpur, INDIA 23B's Research Group, University of Minho, Guimaraes, PORTUGAL
3School of Medical Science and Technology, Indian Institute of Technology Kharagpur, Kharagpur, INDIA. 2D
models are failing to predict the accuracy and efficiency of cancer therapeutics. [...]3D culture systems are
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adapted to unwind true structural and functional cancerous microenvironment. HEF1 and cardiomyocyte cells
derived from human embryonic stem cells showed better biological behavior, such as cell viability and
proliferation, compared to the CS-DA hydrogels. [...Jcardiomyocytes showed a faster spontaneous beating rate
than those on the control groups. [...Jthey can resemble in some aspects the extracellular matrix, as high water
content.

Copyright: Copyright 2017, Mary Ann Liebert, Inc.
Database: ProQuest Biological &Health Science Professional (1971 - current)
Document type: Journal Article

Electronic publication date: 2017-12-01

First available: 2018-11-02

Issue: S1

Language: English

Language of abstract: English

Publication date: Dec 2017

Publication title: Tissue Engineering Part A
Publisher location: New Rochelle

Subject: Cancer;Growth factors;Biocompatibility; Tissue engineering;Medicine;Metastasis;Biopolymers;Cell
adhesion &migration;Musculoskeletal system;Binding sites;Cardiomyocytes;Hypoxia;Biomedical
materials;Biodegradation;Heart; Tumors;Stem cells;Cell cycle;Hydrogels;Biomaterials

Volume: 23

Document 9 of 36

Abstracts from the 37th Congress of the Société Internationale d’Urologie, Centro de
Congressos de Lisboa, October 19-22, 2017

Publication info: World Journal of Urology, suppl. Supplement 35.1: 1-360. Springer Nature B.V. (Oct 2017)

Copyright: World Journal of Urology is a copyright of Springer, (2017). All Rights Reserved.
Database: ProQuest Biological &Health Science Professional (1971 - current)

Document type: General Information

First available: 2018-01-04

Issue: 1

Language: English
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Publication date: Oct 2017
Publication title: World Journal of Urology
Publisher location: Berlin

Volume: 35

Document 10 of 36

CIRSE 2017

Publication info: Cardiovascular and Interventional Radiology, suppl. Supplement 40 : 25-412. Springer Nature
B.V. (Aug 2017)

Copyright: CardioVascular and Interventional Radiology is a copyright of Springer, 2017.

Database: 2 databasesView listHide listProQuest Biological &Health Science Professional, Toxicology
Abstracts

Document type: Journal Article

First available: 2017-08-25

Language: English

Publication date: Aug 2017

Publication title: Cardiovascular and Interventional Radiology
Publisher location: Vienna

Volume: 40

Document 11 of 36

Document 12 of 36

2016 TERMIS - Americas Conference and Exhibition San Diego, CA December 11-14, 2016
Publication info: Tissue Engineering Part A 22.51: S-1-8-156. Mary Ann Liebert, Inc. (Dec 2016)

Abstract (summary): To better understand the disease mechanism, we generated human induced pluripotent
stem cell-derived cardiomyocytes (hiPSC-CMs) from the family cohort carrying the variants and modeled these
variants in human embryonic stem cell-derived CMs (hESC-CMs) via RNAi and CRISPR to discern the
functional consequences that could induce DCM. To assess the combinatorial regulation by mutations in these
dissimilar genes, hESC-CMs were engineered to mirror altered protein expression; these cells exhibited
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prolonged calcium transients and contractions with decreased energy and irregular timing, suggesting that
reduced VCL creates CMs with dysfunctional mechanical properties, resulting in part from prolonged Ca2+
handling, which would likely adversely affect TPM1 mutant phenotypes leading to DCM when the variants
co-segregated. Novel Mechanisms of Non-Coding Genomic Regulation Identified in Cardiac Disease-in-a-dish
Models Kumar A. 1, Thomas S. 1, Wong K. 1, Tenerelli K. 1, Lo Sardo V. 2, Ferguson W. 2, Topol E. 2, 3,
Baldwin K. 2, Engler A. 1, 4; 1 University of California, San Diego, La Jolla, CA. 2 The Scripps Research
Institute, La Jolla, CA. 3 The Scripps Translational Science Institute, La Jolla, CA. 4 Sanford Consortium for
Regenerative Medicine, San Diego, CA. Introduction: Genome-wide association studies have identified single
nucleotide polymorphisms (SNPs) in the 9p21 gene locus associated with increased risk of coronary artery
disease and myocardial infarction. Materials and Methods: Induced pluripotent stem cell-derived CMs from
patients that are homozygous risk/risk (R/R) and non-risk/non-risk (N/N) for 9p21 SNPs were cultured on
methacrylated hyaluronic acid hydrogels that mimic the fibrotic stiffening associated with disease post-heart...

Copyright: (©) Copyright 2016, Mary Ann Liebert, Inc.

Database: ProQuest Biological &Health Science Professional (1971 - current)
Document type: Journal Article

First available: 2016-12-09

Issue: S1

Language: English

Language of abstract: English

Publication date: Dec 2016

Publication title: Tissue Engineering Part A

Publisher location: New Rochelle

Subject: Growth factors;Transplants &implants;Collagen;Surgery;Surface chemistry;Prostheses;Cell adhesion
&migration;Heart attacks;Mutation;Cardiomyocytes;Cardiovascular
disease;Cardiomyopathy;Pluripotency;Research &development--R&D;Kidneys;Stem cells;Hydrogels;Protein
expression;Contraction;Coronary artery disease;Cytoskeleton;Pain;Animal models;Myocardial
infarction;ATP;Radiation;Risk;Ulcers;Calcium;Proteins;Chemical engineering;Deposition;Incidence;DNA
repair;Potassium;Kidney transplantation;Heart;Gene expression;Biocompatibility; Mitosis;Histology;Health
risks;Carriers;Mice;Matrices (mathematics);Combinatorial analysis;Bone grafts;Heart

diseases;Kinetics; Transplantation;Mechanical properties;Chemistry;Complications;Crosslinking;Cell
adhesion;Action potential;Coding;Breast;Inflammation;Differentiation;Engineering;Breast
implants;Actin;Rhythms;Adenosine triphosphate;Stimulation;Surgical implants;Coating;Wound
healing;Medicine;Reaction kinetics;CRISPR;Skin;Deoxyribonucleic acid--DNA;Coronary artery

Volume: 22

Document 13 of 36
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Abstract SIU 2016 Buenos Aires, Argentina book

Publication info: World Journal of Urology, suppl. Supplement 34 : 1-248. Springer Nature B.V. (Oct 2016)

Copyright: World Journal of Urology is a copyright of Springer, 2016.
Database: ProQuest Biological &Health Science Professional (1971 - current)
Document type: General Information

First available: 2017-02-24

Language: English

Publication date: Oct 2016

Publication title: World Journal of Urology

Publisher location: Berlin

Volume: 34

Document 14 of 36

CIRSE 2016

Publication info: Cardiovascular and Interventional Radiology, suppl. Supplement 39 : 35-386. Springer Nature
B.V. (Aug 2016)

Abstract (summary): Issue Title: CIRSE 2016 Abstracts

Copyright: Springer Science+Business Media New York and the Cardiovascular and Interventional
Radiological Society of Europe (CIRSE) 2016

Database: 2 databasesView listHide listProQuest Biological &Health Science Professional, Toxicology
Abstracts

Document type: Journal Article

First available: 2016-08-20

Language: English

Publication date: Aug 2016

Publication title: Cardiovascular and Interventional Radiology
Publisher location: Vienna

Volume: 39
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Document 15 of 36

IPR 2016

Publication info: Pediatric Radiology, suppl. Supplement 46 : 1-372. Springer Nature B.V. (May 2016)

Abstract (summary): Issue Title: IPR 2016

Copyright: Springer-Verlag Berlin Heidelberg 2016

Database: ProQuest Biological &Health Science Professional (1971 - current)
Document type: General Information

First available: 2016-05-18

Language: English

Publication date: May 2016

Publication title: Pediatric Radiology

Publisher location: Heidelberg

Volume: 46

Document 16 of 36

Abstracts from the 38th Annual Meeting of the Society of General Internal Medicine

Author: Anonymous
Publication info: Journal of General Internal Medicine, suppl. Supplement 30 : 45-551. Springer Nature B.V.
(Apr 2015)

Copyright: Society of General Internal Medicine 2015

Database: 2 databasesView listHide listBacteriology Abstracts (Microbiology B), ProQuest Biological &Health
Science Professional

Document type: Feature

First available: 2015-04-22

Language: English

Publication date: Apr 2015

Publication title: Journal of General Internal Medicine
Publisher location: New York

Volume: 30
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Document 17 of 36

ESPR 2014

Author: Anonymous
Publication info: Pediatric Radiology, suppl. Supplement 44 : 255-402. Springer Nature B.V. (Jun 2014)

Abstract (summary): Issue Title: ESPR 2014

Accession number: 24805309

Copyright: Springer-Verlag Berlin Heidelberg 2014

Database: ProQuest Biological &Health Science Professional (1971 - current)
Document type: Feature, Journal Article

First available: 2014-05-08

Language: English

Publication date: Jun 2014

Publication title: Pediatric Radiology

Publisher location: Heidelberg

Volume: 44

Document 18 of 36

3rd Spine Radiology: Joint Meeting of ASSR and ESNR July 5-7, Milan, ltaly

Author: Anonymous
Publication info: Neuroradiology 55.6: 779-800. Springer Nature B.V. (Jun 2013)

Abstract (summary): Spinal alignment can be abnormal in the frontal plane and/or the sagittal plane. In the
frontal plane the normal load-bearing spine is straight. Scoliosis is defined as a deviation from the midline in a
frontal plane. A small deviation (<10) is sometimes called spinal asymmetry, while true scoliosis has a deviation
of 10. This deviation is accompanied by a rotation that is maximally at the apex of the curve. Imaging in
scoliosis is very important.

Copyright: Springer-Verlag Berlin Heidelberg 2013

Database: 2 databasesView listHide listProQuest Biological &Health Science Professional, Toxicology
Abstracts

Document type: Feature
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First available: 2013-06-13
Issue: 6

Language: English

Publication date: Jun 2013
Publication title: Neuroradiology
Publisher location: Heidelberg

Subject: Spinal cord;Radiology

Subtitle: Meeting of ASSR and ESNR July 5-7, Milan, ltaly

Volume: 55

Document 19 of 36

The 48th Congress of the European Society for Surgical Research, May 29 - June 1, 2013,
Istanbul, Turkey

Author: Anonymous
Publication info: European Surgical Research, suppl. S1 50 : 1-161. S. Karger AG. (May 2013)

Abstract (summary): No abstract available [PUBLICATION ABSTRACT]

Accession number: 23736377

Copyright: Copyright (c) 2013 S. Karger AG, Basel

Database: ProQuest Biological &Health Science Professional (1971 - current)
Document type: Congresses

First available: 2013-07-22

Language: English

Publication date: May 2013

Publication title: European Surgical Research

Publisher location: Basel

Volume: 50

Document 20 of 36

European Congress on Osteoporosis and Osteoarthritis (ESCEO13-I0F): Poster Presentation
Abstracts
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Author: Anonymous
Publication info: Osteoporosis International, suppl. Supplement 24 : 87-384. Springer Nature B.V. (Apr 2013)

Abstract (summary): Issue Title: European Congress on Osteoporosis and Osteoarthritis (ESCEO13-I0F),
17--20 April 2013, Rome, ltaly

Copyright: International Osteoporosis Foundation and National Osteoporosis Foundation 2013
Database: ProQuest Biological &Health Science Professional (1971 - current)

Document type: Feature
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