(12) STANDARD PATENT (11) Application No. AU 2016381442 B2
(19) AUSTRALIAN PATENT OFFICE

(54)

(51)

(21)
(87)
(30)

(31)

(43)

(44)

(71)

(72)

(74)

(56)

Title
Suture tape construct for providing anchor with non-sliding suture tape

International Patent Classification(s)
A61B 17/04 (2006.01) A61B 17/06 (2006.01)

Application No: 2016381442 (22) Date of Filing:  2016.12.27
WIPO No:  WO17/117100

Priority Data

Number (32) Date (33) Country
62/271,401 2015.12.28 us
Publication Date: 2017.07.06

Accepted Journal Date: 2019.08.01

Applicant(s)
ConMed Corporation

Inventor(s)
Breslich, Grady

Agent / Attorney
Watermark Intellectual Property Pty Ltd, L 1 109 Burwood Rd, Hawthorn, VIC, 3122, AU

Related Art
US 20140371792 A1
US 9888997 B2




WO 2017/117100 A1 )1} 00 OO 0010 O 0

(43) International Publication Date

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

(19) World Intellectual Property
Organization
International Bureau

~o
é

=

\

6 July 2017 (06.07.2017)

WIPOIPCT

(10) International Publication Number

WO 2017/117100 A1

(51

21

(22)

(25)
(26)
(30)

a1

(72)

74)

International Patent Classification:
A61B 17/04 (2006.01) A61B 17/06 (2006.01)

International Application Number:
PCT/US2016/068664

International Filing Date:
27 December 2016 (27.12.2016)

Filing Language: English
Publication Language: English
Priority Data:

62/271,401 28 December 2015 (28.12.2015) usS

Applicant: CONMED CORPORATION [US/US]; 525
French Road, Utica, NY 13502 (US).

Inventor: BRESLICH, Grady; 10354 Palmbrooke Ter-
race, Bradenton, FL 34202 (US).

Agents: PRICE, Frederick, J.M. et al.; Bond, Schoeneck
& King, PLLC, One Lincoln Center, Syracuse, NY 13202

(US).

(81)

(84)

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,
KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA,
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,
TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA,7ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: SUTURE TAPE CONSTRUCT FOR PROVIDING ANCHOR WITH NON-SLIDING SUTURE TAPE

(57) Abstract: A suture tape construct having a first section formed from a

i~ fibrous filament that extends from a first end to a second end and has a pair
of a one-way protrusions extending therefrom. An anchor is positioned along
the suture construct and, when the construct is deployed, is captured between
the protrusions. The anchor may be a second section formed from braided su-
ture material that is woven about the first section. The braided suture materi-
al can be deployed to form an all suture anchor while protrusions extending
from the suture anchor proximately to the location of the deployed suture an-
chor prevent movement of the second section relative to the first section, thus
forming a non-sliding suture tape anchored by the deployed braided material.
The anchor may be a threaded anchor having an eyelet that is captured
between the protrusions.
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SUTURE TAPE CONSTRUCT FOR PROVIDING ANCHOR
WITH NON-SLIDING SUTURE TAPE

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] The present application relates and claims priority to U.S. Provisional Application
Serial Number 62/271,401 filed December 28, 2015, the entirety of which is hereby incorporated
by reference.
BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION
[0002] The present invention relates to sutures and, more specifically, to a suture
construct having non-sliding suture tape capturing a suture anchor.
2. DESCRIPTION OF THE RELATED ART
[0003] In soft tissue to bone repair procedures, such as rotator cuff repair, round sutures
have commonly be used to hold soft tissue to bone in surgical procedures. An increasingly
common practice, however, is to use what is referred to as suture tape, a generally flat material of
woven fibers. Suture tape i1s considered advantageous for use in certain procedures such as
rotator cuff repairs because it can promote increased tissue-to-bone contact area and can more
evenly distribute pressure compared to round suture. A drawback of using suture tape is that
knots formed from suture tape are larger than knots of round suture and thus are often avoided to
reduce the chance of post-operative pain.
[0004] The double row rotator cuff repair is a common repair technique used to fix soft
tissue to bone. In the repair, a suture anchor is placed at the medial row and two limbs of sliding
#2 suture associated with the anchor are passed through the tissue and then tied together to create
a horizontal mattress stich. The non-sliding tails of these stiches are then fixed to knotless
anchors placed at the lateral row. Non-sliding sutures are generally preferred over sliding sutures
for use with knotless anchors because non-sliding sutures do not require additional steps to
maintain tension on the suture and reduce the risk of cutting though the tissue with a sawing
effect as the suture slides though the tissue. If a double row repair is attempted with suture tape,
however, the surgeon must either tie a horizontal mattress stitch with the suture tape, thus
leaving a large irritating knot, or avoid the use of horizontal mattress stitch, thus leaving the
suture free to slide and requiring additional steps that could potentially cause damage. Thus,

there is a need for a non-sliding suture tape construct that can be used with a suture anchor at the
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medial row in a double row rotator cuff repair without forming large, irritating knots or
requiring additional steps that could cause damage.

BRIEF SUMMARY OF THE INVENTION

[0004a] An aspect of the present invention provides a fibrous filament construct,
comprising: a first section of fibrous filament extending from a first fibrous filament end
to a second fibrous filament end; a pair of protrusions extending from intermediate
portions of the first section and spaced apart from each other to capture a suture anchor
therebetween; and a second section including a plurality of folds, each of which includes
a pair of legs and each leg includes a first inside surface and a second outside surface,
wherein the second section extends along a longitudinal axis from a second section first
end and a second section second end, the second section includes a plurality of passing
locations extending through the first inside surface and the second outside surface of each
leg at an angle to the longitudinal axis, wherein: the first section extends through each of
the plurality of passing locations from the first inside surface to the second outside surface
of each leg; and the second section is moveable from an un-deployed position where the
second section extends beyond the pair of protrusions to a deployed position where the
second section is captured between the pair of protrusions.

[0005] Embodiments of the present disclosure include a suture anchor having a
first section that extends from a first end to a second end, a second section woven about the
first section between the first end and the second end and moveable between an extended
position and a deployed position, and a pair of protrusions extending from the first section
and positioned to allow movement of the second section from the extended position to the
deployed position and to prevent movement of the second section from the deployed
position to the extended position. The first section comprises suture tape and the second
section 1s braided suture material to form an all-suture anchor. However, in alternative
embodiments, the first section may be comprised of any type of flexible strands to hold soft
tissue to bone, such as suture tape, round #2 suture, and monofilament suture, for example.
Additionally, as an all suture anchor, the second section can also be embodied in other
forms of objects to provide fixation to bone, such as flat woven material, with or without
cannulation, and an eyelet or other ridged hole, including a revo-style eyelet and a

crossFT® knotless style eyelet, for example. The protrusions may be suture woven into the
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[0010] FIG. 4 1s a schematic of a suture tape construct positioned in the bone of a subject
after deployment;

[0011] FIG. 5 is schematic of a suture tape construct used in connection with a threaded
anchor prior to deployment;

[0012] FIG. 6 is schematic of a suture tape construct used in connection with a threaded
anchor after deployment; and

[0013] FIG. 7 is a schematic of an alternative embodiment of a suture tape construct in an
un-deployed configuration according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0014] Referring now to the drawings, wherein like reference numerals refer to like parts
throughout, there is seen in FIG. 1 a non-sliding suture construct 10 comprising a length of
fibrous filament (which can be suture tape) 12 having a pair of protrusions 14 and 16 extending
outwardly therefrom. A length of flat braided material 18 serving as a suture anchor is positioned
along fibrous filament 12, i.e., fibrous filament 12 has been woven through braided material 18.
For example, material 18 may be folded several times with fibrous filament 12 passing through
each fold. In the depicted embodiment, braided material 18 has six punctures to receive suture
fibrous filament 12; however, four punctures or eight punctures can be used (or any other
number of punctures can be used as may be required for application of the non-sliding suture
construct, as should be appreciated by a person of ordinary skill in the art in conjunction with a
review of this disclosure). In accordance with an embodiment, flat braided material 18 may also
be tubular (has a lumen). Further, in one embodiment, neither material 18 nor fibrous filament
12 has any knots, allowing free sliding of 18 over 12 (except for back over protrusions 14 and
16, described below).

[0015] Protrusions 14 and 16 may be formed from round #2 sutures that are partially
woven into fibrous filament 12 so that the portion of protrusions 14 and 16 that extend from
fibrous filament 12 form barbs that are angled toward the free ends of fibrous filament 12. The
protrusions 14 and 16 can be formed separate from suture fibrous filament 12 or integrally with
suture fibrous filament 12. In one embodiment where the protrusions 14 and 16 are integrally
formed with suture fibrous filament 12, suture fibrous filament 12 is woven over the protrusion
14 and 16, which are pulled out of suture fibrous filament 12. In another embodiment, suture

fibrous filament 12 is double backed into itself and exits itself to become protrusions 14 and 16.
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[0016] As stated above, protrusions 14 and 16 form barbs angled toward the free ends of
fibrous filament 12. Protrusions 14 and 16 are thus configured to allow material 18 to pass
thereover in a single direction, i.e., material 18 is free to transition from an extended un-deployed
configuration as seen in FIG. 1 to a deployed configuration as seen in FIG. 2 by sliding over
protrusions 14 and 16. The angling of protrusions 14 and 16 relative to fibrous filament 12 and
braided material 18 prevents braided material 18 from sliding over protrusions 14 and 16 once
braided material 18 is in the deployed configuration of FIG. 2.

[0017] Referring briefly to FIG. 7, there is seen an alternative embodiment of suture tape
construct 10 in an un-deployed configuration. In the depicted embodiment, braided material 18
comprises a lumen extending through a portion of braided material 18 between protrusions 14
and 16. As shown, suture fibrous filament 12 is not only woven through braded material 18, but
1s also extended through the lumen portion.

[0018] The configuration of suture construct 10 illustrated in FIG. 2 provides an all-
suture anchor that, when deployed inside a hole formed in a bone, may be used for a soft tissue
to bone repair procedure, such as a double rotator cuff repair. Suture construct 10 may be
deployed into a hole formed in bone with an installation device, such as that shown in FIG. 5 of
U.S. Patent Publication No. 2012/0290004, which is incorporated herein by reference along with
the related description in its entirety. Once braided material 18 has been shifted in the deployed
configuration of FIG. 2, protrusions 14 prevent any further movement of material 18 relative to
fibrous filament 12, thereby providing a non-sliding arrangement where fibrous filament 12 is
fixed relative to material 18. Additionally, in the deployed configuration, braided material 12
between protrusions 14 and 16 can expand freely into the space within the bone, such as shown
in FIG. 6 of U.S. Patent Publication No. 2012/0290004, which is incorporated herein by
reference along with the related description in its entirety.

[0019] Referring to FIG. 3, suture construct 10 with braided material 18 is positioned
into a hole formed in bone 20 in the extended configuration. When the ends of fibrous filament
12 are pulled, braided material 18 will move to the deployed configuration of FIG. 4 by passing
over protrusions 14 and 16 to an anchor knot, referred to as a Y-Knot® anchor knot between
protrusions 14 and 16. As protrusions 14 and 16 abut against braided material 18 but do not
allow passage of braided material 18 relative to suture fibrous filament 12 in the opposite

direction, protrusions 14 and 16 prevent suture fibrous filament 12 from sliding relative to the y-
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knot formed by braided material 18. As a result, suture construct 10 may be used for a soft tissue
to bone repair procedure, such as a double rotator cuff repair. Suture construct 10 thus allows for
a soft tissue to bone repair using suture tape without the need for additional steps to secure
against sliding as the suture tape of suture construct 10 is non-sliding with respect to braided
material 18 that acts as the suture anchor.

[0020] In an alternative embodiment, similar to FIG. 3, the ends of braided material 18
are distally positioned in the extended configuration, while the ends of suture fibrous filament 12
are proximally positioned. When the ends of braided material 18 are located closer to the bone
wall, they stick to the bone wall when the ends of suture fibrous filament 12 are pulled upward.
Resistance provided by the bone wall against the ends of braided material 12 causes the portion
of braided material 18 between protrusions 14 and 16 to compress and expand, filling the width
of the bone hole.

[0021] Referring to FIG. 5, non-sliding suture construct 10 comprising a length of suture
fibrous filament 12 and having a pair of protrusions 14 and 16 extending outwardly therefrom
may also be used in combination with a threaded anchor 22 having an eyelet 24. In this
embodiment, anchor 22 is first positioned in a bone 20, as seen in FIG. 5, with protrusions 14
and 16 positioned to one side of eyelet 24. Next, construct 10 is slid through eyelet 24 in one
direction until one of protrusions 14 and 16 passes through eyelet 24, thereby capturing eyelet 24
between protrusions 14 and 16, as seen in FIG. 6.

[0022] While embodiments of the present invention has been particularly shown and
described with reference to certain exemplary embodiments, it will be understood by one skilled
in the art that various changes in detail may be effected therein without departing from the spirit
and scope of the invention as defined by claims that can be supported by the written description
and drawings. Further, where exemplary embodiments are described with reference to a certain
number of elements it will be understood that the exemplary embodiments can be practiced

utilizing either less than or more than the certain number of elements.
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CLAIMS:

1. A fibrous filament construct, comprising:
a first section of fibrous filament extending from a first fibrous filament end to a
second fibrous filament end;
a pair of protrusions extending from intermediate portions of the first section and
spaced apart from each other to capture a suture anchor therebetween; and
a second section including a plurality of folds, each of which includes a pair of
legs and each leg includes a first inside surface and a second outside surface, wherein the
second section extends along a longitudinal axis from a second section first end and a
second section second end, the second section includes a plurality of passing locations
extending through the first inside surface and the second outside surface of each leg at an
angle to the longitudinal axis, wherein:
the first section extends through each of the plurality of passing locations
from the first inside surface to the second outside surface of each leg; and
the second section is moveable from an un-deployed position where the
second section extends beyond the pair of protrusions to a deployed position

where the second section is captured between the pair of protrusions.

2. The construct of claim 1, wherein the fibrous filament is suture tape.

3. The construct of claim 1, wherein the second section is braided.

4, The construct of claim 1, wherein the second section is flat.

5. The construct of claim 1, wherein the protrusions comprise segments of suture

woven into the fibrous filament of the first section and extending therefrom at an angle

that only allows passage of the second section in one direction.

6. The construct of claim 1, wherein the thickness of the second section is greater in
the deployed position as compared to the thickness of the second section in the un-

deployed position.
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7. The construct of claim 1, wherein the second section comprises a lumen and is
tubular.
8. The construct of claim 7, wherein the lumen extends within the second section

between the pair of protrusions.

9. The construct of claim 8, wherein a portion of the first section extends through

the lumen of the second section.

10. The construct of claim 1, further comprising a threaded anchor having an eyelet

through which the first section passes.

11. The construct of claim 10, wherein the first section is moveable from an un-
deployed position where the eyelet is positioned along the first section outside of the pair
of protrusions to a deployed position where the eyelet is captured between the pair of

protrusions.

12. The construct of claim 1, wherein each protrusion of the pair of protrusions is
configured to block the second section from moving back to the un-deployed position by

abutting the second outside surface of a different one of the respective legs.

13. The construct of claim 1, wherein the fibrous filament construct consists

essentially of one pair of protrusions.

CONMED CORPORATION

WATERMARK INTELLECTUAL PROPERTY PTY LTD

P44233AU00
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FIG. 1
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FIG. 7



