I*I Innovation, Sciences et Innovation, Science and CA 3100482 C 2023/01/10

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 3 1 00 482
12 BREVET CANADIEN
CANADIAN PATENT
13 C

(22) Date de dépébt/Filing Date: 2012/05/07

(41) Mise a la disp. pub./Open to Public Insp.: 2012/11/08
(45) Date de délivrance/lssue Date: 2023/01/10

(62) Demande originale/Original Application: 2 834 991
(30) Priorité/Priority: 2011/05/06 (US61/518,519)

(51) CLInt./Int.Cl. A67B 77/04(2006.01),
A61B 17/56 (2006.01), A61F 2/08(2006.01)

(72) Inventeurs/Inventors:
LOMBARDO, GIUSEPPE, US;
KAM, ANDREW K., US;
MILLER, PETER C., US;
FITTS, STEVENE., US

(73) Propriétaire/Owner:
LINVATEC CORPORATION, US

(74) Agent: TORYS LLP

(54) Titre : ANCRAGE MOU CONSTITUE DE FILAMENT DE SUTURE ET DE BANDE DE SUTURE
(54) Title: SOFT ANCHOR MADE FROM SUTURE FILAMENT AND SUTURE TAPE

(57) Abrégé/Abstract:

An anchor is provided for placement in or against tissue. The anchor includes a fibrous construct and at least a first flament. Each
filament passes through the constructin at least three passing locations including a first location nearest a first end of the construct,
a last location nearest a second end of said construct, and at least one intermediate location between said first passing location
and said last passing location. In an undeployed state, each filament extends a first length between said first location and said last
location. In a deployed state, each filament extends a second length between the first location and the last location. The second

length is shorter than said first length.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191




ABSTRACT

An anchor is provided for placement in or against tissue. The anchor includes a fibrous
construct and at least a first filament. Each filament passes through the construct in at least three
passing locations including a first location nearest a first end of the construct, a last location
nearest a second end of said construct, and at least one intermediate location between said first
passing location and said last passing location. In an undeployed state, each filament extends a
first length between said first location and said last location. In a deployed state, each filament
extends a second length between the first location and the last location. The second length is

shorter than said first length.
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SOFT ANCHOR MADE FROM SUTURE FILAMENT AND SUTURE TAPE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application is a non-provisional of and claims
the benefit of priority from U.S. Provisiconal Patent Application
Serial No. 61/518,519, entitled “Suture anchor made from suture

filament and suture tape”, and filed on May 6 201t.

FIELD OF THE INVENTION

[0002] The present invention is related to a suture anchor
made (i) entirely of braided or monofilament suture, or (ii)

entirely of braided or monofilament suture tape and suture tape.

BACKGROUND OF THE INVENTION

[0003] Anchors are commonly employed during surgical
procedures to provide a reliable attachment location for sutures
in or against a substrate, those attached sutures then being
used to capture and retain other objects, such as soft tissue.
As such, the suture anchor plays an important role in attaching
objects, such as soft tissue to a substrate. The substrate may
be bony tissue or soft tissue. In the case of bony tissue,
suture anchors are generally inserted into a pre-formed hole in
the bone, so that suture extends out of the hole from the

anchor. In the case of soft tissue, suture anchors generally
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are placed on a side of the soft tissue such that suture extends
through a hole in the tissue to extend beyond the soft tissue on

a side opposite the anchor.

[0004] Commonly, such suture anchors contain at least one
ridged member which deforms to create an interference fit with a
substrate, the interference fit creating a retention capacity of
the anchor. Other suture anchors contain some external feature,
such as barbs or screw threads, which interacts with the
substrate, through piercing, cutting and/or deforming the
substrate, to create a retention capacity. Other anchors
include multiple features, such as deployable barbs, to create

retention capacity.

[0005] Soft suture anchors have also been developed, such as
the Biomet JuggerKnot™ (a trademark of Biomet Corporation),
which utilizes a stiff braded line, which appears to function as

a barb against the side of a hole in a substrate.

[0006] Many factors have a direct effect on the actual
retention capacity achieved by any suture anchor. For example,
the cquality of tissue, bony or soft, may increase or decrease
the retention capacity by a large degree depending on the design
of a particular suture anchor. Similarly, the guality of
installation affects the retention capacity. As evidenced by

the large number of suture anchors on the market, some suture
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anchors perform in certain circumstances while other anchors

perform better in other circumstances.

[0007] In light of the forgoing, there continues to be a need
for a suture anchor that can provide a relatively more reliable
retention capacity in a variety of substrates and when installed

under a variety of complex conditions.

SUMMARY OF THE INVENTION

[0008] In accordance with various embodiments of the present
invention, a soft anchor is described that can reliably provide
an increased diameter in a deployed condition for the creation
of retention capacity. Further in accordance with wvarious

embodiments of the present invention a method of manufacturing

is provided for the creation of such soft suture anchors.

[0002] In accordance with one embodiment of the present
invention an anchor is provided for placement in or against
tissue. The anchor comprises a fibrous construct and at least a
first filament. Each filament passes through the construct in
at least three passing locations comprising a first passing
location nearest a first end of said construct, a last passing
location nearest a second end of said construct, and at least
one intermediate passing location between said first passing
location and said last passing location. In an undeployed
state, each filament extends a first length between the first

passing location and the last passing location. In a deployed
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state, each filament extends a second length between the first
passing location and said last passing location. The second
length is shorter than said first length.

[0010] In accordance one embodiment of the present invention,
the fibrous construct is a ribbon having a longitudinal axis
extending between the first end and the second end, a length
along said longitudinal axis, a mattress thickness and a width.
[0011] In accordance with embodiments of the present
invention, the passing locations are arranged along or parallel
to the longitudinal axis.

[0012] In accordance with another embodiment of the present
invention, the locations are arranged in a staggered fashion
crossing said longitudinal axis.

[0013] In accordance with embodiments of the present
invention the anchor further comprises a second filament.

[0014] In accordance with embodiments of the present
invention the first filament comprises a slip knot engaging said
second filament near said first end of said construct. Further,
the second filament comprises a slip knot engaging the first
filament near the second end of said construct. Applying
tension to a standing end of the first filament and a standing
end of the second filament causes a transition from the
undeployed state to the deployed state.

[0015] In accordance with embodiments of the present

invention the fibrous construct is selected from a group
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consisting of a woven fabric, an unwoven fabric, a braid, and a
knitted fabric.

[0016] In accordance with one embodiment of the present
invention the fibrous construct is cylindrical having a
longitudinal axis, a length along said longitudinal axis, and a
diameter about said longitudinal axis.

[0017] In accordance with one embodiment of the present
invention at least one of said passing locations is aligned with
a plane different from a plane of another of said passing
locations.

[0018] In accordance with the embodiments of the present
invention a pleat is formed between adjacent of the passing
locations in the deployed state.

[0019] In accordance with embodiments of the present
invention and in said deployed state, said fibrous construct is
larger in at least one direction than said fibrous construct in
said undeployed state.

[0020] In accordance with the present invention a method is
provided for deploying an anchor. The method comprises
providing a fibrous construct and providing at least a first
filament. Each filament passes through said construct in at
least three passing locations comprising a first passing
location nearest a first end of the construct, a last passing
location nearest a second end of the construct, and at least one
intermediate passing location between the first passing location

and the last passing location. The method further comprises
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preparing a hole and passing the fibrous construct into said
hole. The construct is in an undeployed state where each
filament extends a first length between the first passing
location and the last passing location. The method further
comprises tensioning each filament. After tensioning, each
filament extends a second length between the first passing
location and the last passing location. The second length is
shorter than the first length such that the fibrous construct is
changed to a deployed shape.

[0021] In accordance with embodiments of the present
invention the method further comprises providing a second
element with a slip knot capturing said first element near said
second end of said construct. The method further comprises
providing the first filament with a slip knot capturing said
second filament near said first end of said construct.

[0022] In accordance with embodiments of the present
invention the method further comprises looping a material to be
anchored through a U shaped loop formed by construct. The
method further comprises passing working ends of each filament
through said hole, and pulling the construct and a portion of
the material through and out of the hole with said working ends.
The tensioning step comprises pulling on the standing ends from
one end of said hole and said working ends from another end caid

hole.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0023] So that the manner in which the above recited features
of the present invention can be understood in detail, a more
particular description of the invention briefly summarized above
may be had by reference to the figures, some of which are
illustrated and described in the accompanying appendix. It is
to be noted, however, that the appended figures illustrate only
typical embodiments of this invention and are therefore not to
be considered limiting of its scope, for the invention may admit
to other equally effective embodiments. Moreover, the drawings
are not necessarily to scale, with emphasis generally being
placed upon illustrating the principles of certain embodiments

of invention.

[0024] Thus, for further understanding of the nature and
objects of the invention, references can be made to the
following detailed description, read in connection with the

specification following below in which:

FIG. 1 represents a fibrous construct for use with various

embodiments of the present invention;

FIG. 2 represents a first embodiment of the present

invention;

FIG. 3 represents a typical environment for deployment of

various embodiments of the present invention;
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FIG. 4 represents an embodiment of the present invention
and an installation device in accordance with the present

invention;

FIG. 5 represents the embodiment of FIG. 4 in the typical
environment of FIG. 3 with the anchor in an undeployed state in

accordance with the present invention;

FIG. 6 represents the embodiment of FIG. 4, in a deployed

state in accordance with the present invention;

FIG. 7 represents a variation of the embodiment of FIGS. 2

and 4.

FIG. 8 represents a variation of the embodiment of FIGS. 2

and 4;

FIG. 9 represents a variation of the embodiment of FIG. 2;

FIG. 10 represents a second embodiment of the present

invention;

FIG. 11 represents a deployed state of the embodiment of

FIG. 10;

FIG. 12 represents a variation of the embodiment of FIG.

10;

FIG. 13 represents the anchor of FIG. 12 at an initial step

of installation in accordance with the present invention;
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FIG. 14 represents an installation step subsequent to the

step of FIG. 13; and

FIG. 15 represents an installation step subsequent to the

step of FIG. 14.
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DETATILED DESCRIPTION OF THE INVENTION

[0025] With reference to Figs. 1-15, there is provided a soft
anchor, variations and embodiments of which are configured so
that in a deployed state, the soft anchor enlarges to a
predictable, enlarged diameter. This enlarged diameter may be
used to laterally displace cancellous tissue forming the sides
of a preformed bone hole and to engage the harder cortical layer
of the bony tissue. This enlarged diameter may also be used to
engage an outer surface of a bony or soft tissue to prevent
passage of the enlarged diameter through an adjacent hole in

that bony or soft tissue.

[0026] Before discussing specific embodiments, it may be
helpful to understand that each of the soft anchors discussed
herein contain two sections: at least one filament, which is a
suture to be anchored; and a fibrous construct, which is to form
a portion of the anchor that increases in diameter as part of
deployment. Even though it is the fibrous construct that
increases in diameter at deployment, it should be understood
that the filament also plays a role in the anchor even though
the filament may remain free (in some embodiments) to slide in
relation to the fibrous construct. The filament helps to
position, align and support the fibrous construct, such that if
the filament were to be removed from the fibrous construct after

deployment of the anchor, the fibrous construct may be free to

10
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spill (i.e., release), allowing the fibrous construct to

collapse and shrink in size, allowing for easy removal.

[0027] In other words, the fibrous construct has two primary
functions. First, it becomes a base for the filament to slide
within. Second, when compressed and/or pleated during
deployment, the fibrous construct becomes more compact in one
direction thereby expanding outwardly and increasing its overall
diameter to create a retention capacity. This action of having
the fibrous construct change in shape to increase its overall
diameter is a useful characteristic which may be used
advantageously to secure the anchor in a hole or against a bony
or soft tissue. It is this combination of the expanding fibrous
construct coupled with the filament remaining slidable (in some
embodiments) in relation to the fibrous construct that render
the present invention ideal for the reattachment of soft tissue
to bone or soft tissue to soft tissue where it is desirable to

pass sliding knots to secure a repair.

[0028] The term “standing end” is used throughout the
following to refer to one or both of the ends of a filament that
will ultimately be placed under load by a surgeon during
surgery. In relation to at least one embodiment, the term
“working end” is used to describe an end of a filament used to
create a knot. This is the end that would be pulled to tighten
the knot while pulling the standing end may cause to the knot to

slide, as in the case of the slip knot described herein.

11
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[0029] Filament, as the term is used and described herein,
includes braided (i.e., multi-filament) suture and monofilament
suture as well as any other metallic or non-metallic filamentary
or wire-like material suitable for performing the function of a
suture. This material can include both absorbable and non-

absorbable materials.

[0030] FIGS. 1-6 disclose a first embodiment and a method of

deploying the first embodiment.

[0031] FIG. 1 shows a fibrous construct 20, which may more
commonly be referred to as a suture tape. The fibrous construct
20 has a first end 20, 21 and a second end 20, 22 along with a
mattress thickness 23, a width 38 and a length 39 along =a
longitudinal axis 24. Note that a more specific description of
the construction and material of the fibrous construct 20 will
follow after the remaining portions of the anchor 1 are

described.

[0032] Referring now to FIG. 2, the anchor 1 includes a
filament 30, which is passed through the fibrous construct 20 at
passing locations 25. To help explain the function of the
anchor 1, it may be helpful to define a first passing location
25, 26, which is a passing location 25 nearest the first end 21
of the fibrous construct 20. Similarly, a last passing location
25, 27, is a passing location 25 nearest the second end 22 of

the fibrous construct 20. Each passing location 25 is a

12
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location where the filament 30 passes through the mattress
thickness 23 of the fibrous construct 20. In the present
instance shown in FIG. 2, there are six passing locations 25.
For reasons that will become more evident, as few as three
passing locations 25 on a particular anchor 1 may function well.
Similarly, more passing locations 25 may be provided, but there
appears to be a reasonable limit where more passing locations
provide no benefit or where additional passing locations
actually hurt performance. It has been discovered that each
additional passing location increases friction against the
filament 30 thus reducing a surgeon’s ability to slide the
filament 30 in relation to the fibrous construct 20. Therefore,
with any material change of the fibrous construct 20, some
experimentation is expected to balance ability for the anchor to
increase in size upon deployment against ability for the
filament 30 to slide in relation to the fibrous construct 20.
Lastly on this point, there may be even or odd numbers of

passing locations 25.

[0033] All of the passing locations 25 in the anchor 1 of
FIG. 2 occur along the longitudinal axis 24. Instead, the
passing locations 25 may be offset a distance from the
longitudinal axis 24 such that they are arranged parallel to the
longitudinal axis 24. Similarly, the passing locations may be

staggered such that one passing location is on one side of the

13
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longitudinal axis 24 while an adjacent passing location 25 is on

an opposite side of the longitudinal axis 24.

[0034] A first distance 31 between the first passing location
25, 26 and the last passing location 25, 27 is an important
aspect of FIG. 2 even though its importance will not become
evident until the discussion relating to FIG. 6. This first
distance 31 is measured in the undeployed or uninstalled state
as it is reduced to a second distance 32 (FIG. 6) in the

deployed state.

[0035] Lastly in relation to FIGS. 1 and 2, a fibrous
construct 20 in accordance with the present invention may have a
ribbon length of 15 - 30 mm with a preferred length of 25mm.

The width 38 of the fibrous construct 20 may be 2 - 4 mm with a
preferred width of 3 mm. The mattress thickness 23 was found to
vary greatly (due to relative tension or compression) and all
were found to work well. Additional passing locations 25 can be
added when using a fibrous construct 20 having a relatively thin

mattress thickness 23, and vice versa.

[0036] FIG. 3 is merely a representation of a hole 10
prepared in bone for the anchor 1 to be deployed. In this view,
the hole 10 extends along an axis 14 through a cortical layer 12
and into relatively softer cancellous bone 11. This hole 10 may
be made using any of the known techniques, such as a drill or

punch. Tt should be understood that the anchor 1 is designed

14
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for a particular diameter through the selection of a particular

mattress thickness 23, and number of passing locations 25.

[0037] Referring now to FIG. 4, the anchor 1 is assembled
onto an installation device 40 having a forked end 41. The
anchor 1 is arranged on the installation device 40 such that
half of the fibrous construct 20 extends along one side of the
installation device 40 while the other half extends along a far
side of the installation device 40. In each instance, the
filament 30 and the fibrous construct 20 are passed through the
fork 41. ©Note that the fibrous construct 20 of FIG. 4 is
slightly different variation of the fibrous construct 20 of FIG.
2 in that there are only four passing locations 25, two passing
locations 25 visible and two passing locations 25 on the far

side.

[0038] It has been found that a distance 44 from the filament
to an end of the fibrous construct 20 may be from 7.5 - 15 mm,
with 12mm working especially well. It has also been found that
a distance 43 from the distal end of the installation device 40
to an end of the fibrous construct 20 may be from 8.5 - 17 mm

with 15mm working especially well.

[0039] As may be seen on FIG. 4, a distal end portion of the
installation device 40 may have a reduced diameter. It has been
found that the smallest possible diameter, with strength being a

limiting factor, is preferred because the anchor 1 is required

15
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to expand an amount to account for the installation device 40 in

addition to an amount necessary to displace cancellous bone 11.

[0040] Referring now to FIG. 5, the installation device 40
and the anchor 1 are inserted into the hole 10. Note that the
relative fit of the anchor 1 in the hole 10 is shown as overly
“loose” for the purpose of provided a clear view for the preset
description. Ordinarily, the filament 10, fibrous construct 20,
and installation device 40 would be tightly pressed into the
hole 10, as any excess space would need to be taken up by the

expansion of the anchor 1.

[0041] As shown in FIG. 5, the filament 30 and the fibrous
construct 20 are installed in an elongated fashion along them to
pass take on a smallest diameter configuration, referred to
herein as a undeployed state or installation state. Again, the

depiction in FIG. 5 is loose for the sake of clarity.

[0042] Looking now to FIG 6, deployment occurs as the
installation device 40 is removed and the filament 30 is
tensioned causing the fibrous construct 20 to grip the wall of
the cancellous bone 11 and expand into a deployed state, also
referred to herein as the second state. As with FIG. 5, this
view is shown loose for clarity in that the filament 30 would

likely be much closer to one another.

[0043] More importantly, FIG. 6 depicts how the fibrous

construct 20 is folded to form pleats 29 between adjacent

16
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passing locations 25. This pleating reduces the distance
between the first passing location 25, 26 and the second passing
location 25, 27, as measured along the filament 30, from the
first distance 31 (FIG. 2) to the second distance 32, which is
relatively shorter than the first distance 31. These pleats 29
form a stack of the mattress thicknesses 23 (FIG. 1) effectively
increasing a diameter (as measure in relation to the axis 14 of
the hole 10, causing the anchor 1 to displace cancellous bone
11. This relative increase in size in distance from the axis 14

of the hole 10 creates a retention force of the anchor 1.

[0044] As can be understoocd from FIG. 6, increasing the
number of passing locations 25 from the four shown to five, six,
seven or more i1s likely to increase the size of the anchor 1
after deployment and the number of pleats 29 is therefore
increased. As mentioned above, a limiting factor is an amount
of friction increased by additional passing location 25. It
should be understood that a reducing the number of passing
locations 25 to three may also function well in certain

instances.

[0045] In light of the forgoing, it may now be understood
that a large variety of contractions and materials will work for
the fibrous construct 20. It has been discovered that for each
type of construction (i.e. braided, woven, non-woven, oOr
knitted) there is an advantage for using a material that

increases in width 38 for every reduction in length 39. This

17
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advantage provided for increased diameters for a particular
number of pleats 292. On other words, this Poison’s ratio of
width and/or mattress thickness growth during a reduction in
length provides for an increase in deployment size that is

additive to the increase due to the pleats.

[0046] Further, certain constructions may be found to possess
an initial state that is longer on length along the longitudinal
access and thus thinner in mattress thickness and width. Such
an initial state may help to reduce a diameter of a particular
anchor’s initial or first state while continuing to result in a

large (relatively) deployed or second state.

[0047] The material itself may ultra high molecular weight
(UHMW) polyethylene, polyester, or many of the other known
implantable materials. More importantly, the material must be
able to deform into the shapes discussed further below while
remaining capable of retaining a suture from tearing through.

In other words, it is acceptable to use a material of lesser

strength.
[0048] FIGS. 7 and 8 show variations of the first embodiment,
each of these variations having two filaments 30, 35. 1In the

variation of FIG. 7, the first filament 30 and the second
filament 35 have a similar number of and arrangement of passing

locations 25. The variation of FIG. 8 includes a similar

18
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arrangement where the filament 25 is passing oppositely through

a similar number and arrangement of passing locations 25.

[0049] With the addition of the second filament 35, it is
contemplated that the number of filaments may become confusing,
egspecially in the confines experienced during surgery. This
issue 1s of special concern in light of these anchors 1 because
of the additional suture material present. Accordingly, it is
envisioned that there be some form of color change at least
between the first filament 30 and the second filament 35.
Further, it is envisaged to identify each of the free ends of
the filaments 30, 35 with different colors. This could be
accomplished by having set lengths of particular colors or dying

the free ends of the filaments 30, 35.

[0050] FIG. 9 shows a variation of the first embodiment that
is similar is form and function to the anchor 1 of FIGS. 1-6
except the fibrous construct 20 is cylindrical as opposed to a
flat tape. Again, this embodiment is similar to the anchor 1 of
FIGS. 1-6 in that it is installed in an undeployed state and
forms pleats when a distance between the first passing location
25, 26 and the second passing location 25, 27 is reduced during
deployment. Note that because of the cylindrical nature of the
fibrous construct 20, the filament 30 may be beneficially passed
through the fibrous construct 20 in different plane. As shown
in FIG. 9, at the first passing location 25, 26 and the last

passing location 25, 27, the pane is parallel to the drawing
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sheet. At each of the two intermediate passing locations 25,
28, the filament 30 is passed through the fibrous construct 20
in a plane perpendicular to the sheet of the page. Accordingly,
pleats will still be formed between each of the passing
locations 25, but they will likely be formed at differing
angles, thus creating expansion in differing directions (but

still away from the axis 14 of the hole 10).

[0051] Referring now to FIGS. 11-15, a second embodiment is
shown. ©Note that is embodiment is quite similar to the

variations of FIGS. 7 and 8 while also remaining quite similar
to other variations of the first embodiment. Accordingly, all

of the reference numbers remain similar.

[0052] The embodiment of FIGS. 11-15 further includes slip
knots 42 in each of the filaments 30, 35. In particular, a
first slip knot 30, 42 in the first filament 30 is formed near
the second end 22 of the fibrous construct 20. This first slip
knot 30, 42 captures the second filament 35. A second slip knot
35, 42 is formed in the second filament 25 near the first end 21
of the fibrous construct 20. This second slip knot 35, 42
captures the first filament 30. Otherwise, the construction of
the anchor 100 of this embodiment is similar to the earlier

embodiments and wvariations.

[0053] As shown in FIG. 11, the addition of the first slip

knot 30, 42 and the second slip knot 35, 42 allow for deployment

20
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of the fibrous construct 20 and the overall anchor 100 into a
deployed state without being confined in a hole. Rather, by
pulling the a standing end 33 of the first filament 30 and a
standing end 36 of the second filament 35, the knots 42 force
the fibrous construct 20 into the deployed state such that is
becomes too large to pull back through any hole from which it
was originally passed. Once deployed, the standing ends 33, 36,
a working end 34 of the first filament 30 and a working end 37
of the second filament 35 may be tensioned. Note that by
tensioning the working ends 34, 37, each of the knots 42 will be
tightened, helping to lock the filaments 30, 35 in relation to

the fibrous construct 20.

[0054] FIG. 12 depicts a variation on the embodiment of FIGS.
10 and 11. As shown in FIG. 12, each of the standing ends 33,
36 are passed back though at least one loop (two shown in FIG.
12) formed between the filaments 30, 35 and the fibrous
construct 20 between adjacent passing locationg 25. This
passing of the standing ends back through the loops helps to
redirect, in an orderly fashion the direction of the standing
ends 30, 35 such that they pass out of one end of a through hole
while the working ends 34, 37 are directed to pass out of an
opposite end of the through hole, an implementation of this

anchor 100 being demonstrated in FIGS. 13 - 15.

[0055] As shown in FIG. 13, the anchor 100 is positioned at

one end of a hole 10 such that the fibrous construct 20 is

21
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pulled into a “U” shape. The working ends 34, 37 pass entirely
through the hole 10 to extend there from while the standing ends

33, 36 remain exposed at the opposite end.

[0056] In FIG. 14, a portion of connective tissue 50 (or
other fibrous tissue) is passed through the “U” shaped fibrous
construct 20 in the anchor 100 in preparation to be pulled

through the hole 10.

[0057] In FIG. 15, the connective tissue 50 is drawn through
the hole 10 by pulling on the working ends 34, 37 of the
filaments 30, 35. Once the fibrous construct 20 is beyond the
hole 10, the standing ends 33, 36 may be tensioned, causing the
fibrous construct 20 to deploy into its second state in a manner
similar to that of FIG. 11. Afterward the working ends 34, 37
and/or the standing ends 33, 36 may be tied, securing the
connective tissue to the anchor 100 and the anchor 100 in its

deployed, second state.

[0058] As with the previous embodiment, it may be helpful to
color the individual ends of the filaments for differentiation

during the surgical procedure.

[0059] All the embodiments and processes described above may
be altered within the scope of the present invention to
accommodate different size and strength requirements based on

the variables provided above.

22
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CLAIMS

1. An anchor for placement in or against tissue, the anchor
comprising:

a fibrous construct, and

a first filament and a second filament, each filament
passing through said construct in at least three passing
locations comprising a first passing location nearest a first
end of said construct, a last passing location nearest a second
end of said construct, and at least one intermediate passing
location between said first passing location and said last
passing location,

said first filament extending from said first passing
location to form a first end extending from said first passing
location nearest the first end of said construct, and

a second end extending from said last passing location
nearest the second end of said construct,

said first filament extending from said first passing
location to form a slip knot, and said first filament extending
from said last passing location to form a first standing end
that is unknotted between said first passing location and said
standing end, and

said second filament extending from said last passing
location to form a slip knot, and said second filament extending
from said first passing location to form a second standing end
that is unknotted between said first passing location and said

first standing end,
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wherein said slip knot formed by said first filament
engages said standing end of said second filament near said
first end of said construct,

wherein said slip knot formed by said second filament
engages said standing end of said first filament near said
second end of said construct,

wherein in an undeployed state, each filament extends a
first length between said first passing location and said last
passing location,

wherein in a deployed state, each filament extends a second
length between said first passing location and said last passing
location, the second length being shorter than said first
length, and

wherein applying tension to said standing end of said first
filament and said standing end of said second filament causes a

transition from said undeployed state to said deployed state.

2. The anchor of claim 1 wherein said fibrous construct is
selected from a group consisting of a woven fabric, an unwoven

fabric, a braid, and a knitted fabric.

3. The anchor of claim 1 wherein said fibrous construct is
cylindrical having a longitudinal axis, a length along said

longitudinal axis, and a diameter about said longitudinal axis.

4. The anchor of claim 3 wherein at least one of said passing
locations is aligned with a plane different from a plane of

another of said passing locations.

5. The anchor of claim 1 wherein a pleat is formed between

adjacent of said passing locations in said deployed state.
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6. The anchor of claim 1 wherein in said deployed state, said
fibrous construct is larger in at least one direction than said

fibrous construct in said undeployed state.

7. An anchor for placement in or against tissue, the anchor

comprising:

a fibrous construct, and

at least a first filament, each filament comprising

an intermediate portion passing through said construct in
at least three passing locations comprising a first passing
location nearest a first end of said construct, a last passing
location nearest a second end of said construct, and at least
one intermediate passing location between said first passing

location and said last passing location,

a first free end extending from said first passing location
and away from said construct to form a first standing end that
is unknotted between said first passing location and said first

standing end, and

a second free end extending from said last passing location
and away from said construct to form a second standing end that
is unknotted between said last passing location and said second

standing end;

wherein in an undeployed state, the fibrous construct has a
first fibrous construct width or thickness and a first fibrous

construct length, and each filament extends a first filament
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length between said first passing location and said last passing

location, and

wherein in a deployed state, the fibrous construct has a
second fibrous construct width or thickness and a second
fibrous construct length, and each filament extends a second
filament length between said first passing location and said
last passing location, the second fibrous construct width or
thickness being greater than the first fibrous construct width
or thickness, the second fibrous construct length being shorter
than the first fibrous construct length, and the second filament

length being shorter than said first filament length.

8. The anchor of claim 7 wherein said fibrous construct is a
ribbon having a longitudinal axis extending between said first
end and said second end, a length along said longitudinal axis,

a mattress thickness and a width.

9. The anchor of claim 8 wherein said passing locations are

arranged along or parallel to said longitudinal axis.

10. The anchor of claim 9 wherein said passing locations are

arranged in a staggered fashion crossing said longitudinal axis.

11. The anchor of claim 9 further comprising a second filament.

12. An anchor placement system comprising the anchor of any one
of claims 1 to 11, and an installation device including an end
around which at least the first filament is positioned, the
fibrous construct also being positioned around the end of the
installation device between the end of the installation device

and at least the first filament.
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13. The anchor placement system of claim 12, the end of the
installation device comprising a fork around which at least the
first filament and the fibrous construct are positioned with the
fibrous construct being positioned around the fork between the

fork and at least the first filament.

14. The anchor placement system of claim 13, the first end and
the second end of the fibrous construct extending along opposite
sides of the installation device, wherein a distance from at

least the first filament positioned around the fork to the first

end of the fibrous construct is between 7.5 mm to 15 mm.

15. The anchor placement system of claim 13, the first end and
the second end of the fibrous construct extending along opposite
sides of the installation device, wherein a distance from a

distal end of the fork to the first end of the fibrous construct

is between 8.5 mm to 17 mm.

16. The anchor placement system of claim 12, wherein the

fibrous construct comprises a lumen and is tubular.

17. The anchor placement system of claim 12, wherein the anchor

comprises a deployed state in which:

at least the first filament forms a semi-u-shape construct
with an interior surface forming an interior space within a bone

hole; and

the first end and the second end of the fibrous construct

is positioned within the interior space.

18. The anchor placement system of claim 17, wherein a

thickness of the fibrous construct is greater in the deployed
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state as compared to the thickness of the fibrous construct in

an un-deployed state.

19. The anchor placement system of claim 12, at least the first
filament having a longitudinal axis, the fibrous construct

comprising:

a first state in which the fibrous construct is
uncompressed and extends along the longitudinal axis of at least

the first filament; and

a second state in which the fibrous construct is compressed
and expanded in a direction perpendicular to longitudinal axis

of at least the first filament.

20. Use of the anchor of any one of claims 1 to 11 for

anchoring tissue to bone.

21. Use of the anchor placement system of any one of claims 12

to 19 for anchoring tissue to bone.
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