
(12) STANDARD PATENT (11) Application No. AU 2021214394 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Knotless soft tissue implant systems and related methods 

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

(21) Application No: 2021214394 (22) Date of Filing: 2021.01.29 

(87) WIPO No: W021/155148 

(30) Priority Data 

(31) Number (32) Date (33) Country 
62/968,765 2020.01.31 US 

(43) Publication Date: 2021.08.05 
(44) Accepted Journal Date: 2023.11.23 

(71) Applicant(s) 
Paragon 28, Inc.  

(72) Inventor(s) 
HARTSON, Kyle James 

(74) Agent / Attorney 
PHILLIPS ORMONDE FITZPATRICK, PO Box 323, COLLINS STREET WEST, VIC, 8007, 
AU 

(56) Related Art 
US 2014/0163614 Al 
US 2016/0051246 Al 
US 2018/0353167 Al 
US 2006/0259076 Al



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

(19) World Intellectual Property 
(1) Organization11111111111111111111111I1111111111111i1111liiiii 

International Bureau (10) International Publication Number 

(43) International Publication Date W O 2021/155148 Al 
05 August 2021 (05.08.2021) W IPO I PCT 

(51) InternationalPatent Classification: (72) Inventor: HARTSON, Kyle James; c/o Paragon 28, 
A61B17/04 (2006.01) Inc., 14445 Grasslands Drive, Englewood, Colorado 80112 

(21) International Application Number: (US).  

PCT/US2021/015709 (74) Agent: BOGER, John W.; Heslin Rothenberg Farley & 

(22) International Filing Date: Mesiti P.C., 5 Columbia Circle, Albany, New York 12203 

29 January 2021 (29.01.2021) (US).  

(25) Filing Language: English (81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 

(26) Publication Language: English 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, 

(30)PriorityData: 31 January 2020 (31.01.2020) us DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, 
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN, 

(71) Applicant: PARAGON 28, INC. [US/US]; 14445 Grass- KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, 
lands Drive, Englewood, Colorado 80112 (US). 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, 

(54) Title: KNOTLESS SOFT TISSUE IMPLANT SYSTEMS AND RELATED METHODS 

10 

14 22 
17A 

20 
22 

26 I 12Z 

24-p / 50A 

16 36 29750B 

34 50B 
32 50A 

18'| 30 

17B 32 

F IG. 1 

(57) Abstract: Knotless suture-based implant systems and related methods for joining bone and/or tissue portions is disclosed. The 
implant systems include a flexible anchor tube comprising an annular side wall defining an internal cavity, a first longitudinal end and 
a second longitudinal end. The implant systems also comprise a suture that extends through the side wall of the anchor tube a plurality 
of times and forms a free loop portion that extends from the side wall. The implant systems further comprise at least one suture passer 
extending through a portion of the loop portion of the suture configured to translate first and second end portions of the suture through 
the loop portion via translation of the at least one suture passer. The suture extends along a pattern that allows the suture to slide through 
the anchor tube when the first and second end portions of the suture are tensioned.
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KNOTLESS SOFT TISSUE IMPLANT SYSTEMS AND RELATED METHODS 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] This application claims benefit of priority of U.S. Provisional Patent Application 

No. 62/968,765, filed January 31, 2020, and entitled "Knotless Soft Tissue Implant Systems 

and Related Methods," the disclosure of which is hereby incorporated herein by reference in 

its entirety.  

TECHNICAL FIELD 

[0002] The present disclosure relates generally to implants and methods for repair of soft 

tissue and/or bone. More specifically, but not exclusively, the present disclosure relates to 

knotless implants, systems, assemblies and related methods forjoining soft tissue to soft 

tissue, soft tissue to bone, and bone to bone.  

BACKGROUND 

[0003] Tissues and/or bones of a mammalian body (e.g., a human body) may become torn 

or otherwise be segmented or separated such that joining of the portions of the tissues and/or 

bones may be anatomically and/or physiologically advantageous or desirable.  

[0004] For example, the human foot includes a plantar plate on the bottom of the foot 

under a metatarsophalangeal joint (MTP joint). The plantar plate is a thick ligamentous 

(fibrocartilaginous) structure that attaches a metatarsal bone and a corresponding proximal 

phalanx bone. A plantar plate may become torn or otherwise compromised. In some 

instances, the tissue of the plantar plate itself may become attenuated, tear or otherwise 

become segmented along its length between corresponding metatarsal and proximal phalanx 

bones. Alternatively, a plantar plate may tear from or otherwise become decoupled from the 

corresponding metatarsal or proximal phalanx bone(s).  
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[0005] As another example, the human hand includes a palmar plate. The palmar plate is 

an analogous structure to the plantar plate. A palmar plate is associated with each 

metacarpophalangeal joint (MCP joint) and each interphalangeal joint in the hand. Likethe 

plantar plate, the palmar plate may tear.  

[0006] Many other ligaments of a mammalian body may become torn, such as the tissue 

itself or the attachment of the ligament to one or more bones. Similarly, one or more bones of 

a mammalian body may become broken or otherwise segmented. Typical tissue and bone 

repair options include suturing/re-approximating the tear or break, or re-attaching the tissue 

and bone, to induce healing. Current systems for such repairs tend to be bulky, complex 

and/or require multiple and/or relatively large through holes to be formed in the tissue and/or 

bone.  

[0007] Thus, there is a need for implants, systems, assemblies and methods for plantar 

plate (and palmar plate) repair, and joining of other tissues and/or bones of the foot, hand and 

other parts of a mammalian (e.g., human) body, that are compact, maneuverable and simple to 

use. There is also a need for tissue and/or bone repair/joining implants, systems, assemblies 

and methods that do not require a plurality of and/or relatively large through holes formed in 

the joined tissue and/or bone segments.  

[0007a] A reference herein to a patent document or any other matter identified as prior art, 

is not to be taken as an admission that the document or other matter was known or that the 

information it contains was part of the common general knowledge as at the priority date of 

any of the claims.  

SUMMARY 

[0008] The present disclosure is directed toward devices and methods for joining tissue 

and/or bone segments or portions, such as soft tissue to soft tissue, soft tissue to bone, and 
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bone to bone. The implants, systems, assemblies and methods forjoining soft tissue to soft 

tissue, soft tissue to bone, and bone to bone may be used for repairing a torn plantar plate 

(and/or palmar plate). However, the implants, systems, assemblies and methods may be 

equally employed to repair/join any other tissue and/or bone segments or portions of the foot, 

of the hand or of other parts of a mammalian body (e.g., a human body).  
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[0009] In one aspect, the present disclosure provides a bone and/or tissue joining implant 

system, comprising a flexible anchor tube, a suture and at least one suture passer. The flexible 

anchor tube comprises an annular side wall defining an internal cavity, a first longitudinal end 

and a second longitudinal end. The suture extends through the side wall of the anchor tube a 

plurality of times and forms a free loop portion that extends from the side wall. The at least 

one suture passer extends through a portion of the loop portion of the suture and is configured 

to translate first and second end portions of the suture through the loop portion via translation 

of the at least one suture passer. The suture extends along a pattern that allows the suture to 

slide through the anchor tube when the first and second end portions of the suture are 

tensioned.  

[0010] In some embodiments, the first end portion of the suture extends from a first end of 

the suture and through a first portion of the side wall of the anchor tube from an exterior 

surface of the anchor tube proximate to the first longitudinal end thereof into the first internal 

cavity, extends longitudinally through a portion of the internal cavity toward the second 

longitudinal end of the anchor tube, and extends through a second portion of the side wall 

distal to the first longitudinal end from the internal cavity to the exterior surface of the anchor 

tube. In some such embodiments, the second end portion of the suture extends from a second 

end of the suture and through a third portion of the side wall from an exterior surface of the 

anchor tube proximate to the second longitudinal end thereof into the internal cavity, extends 

longitudinally through a portion of the internal cavity toward the first longitudinal end, and 

extends through a fourth portion of the side wall distal to the second longitudinal end from the 

internal cavity to the exterior surface of the anchor tube. In some such embodiments, a first 

intermediate portion of the suture extends from the first end portion that extends through the 

second portion of the side wall of the anchor tube, and a second intermediate portion of the 

suture extends from the second end portion that extends through the fourth portion of the side 

wall of the anchor tube, and wherein the first and second intermediate portions of the suture 
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form the loop portion. In some such embodiments, the first and second intermediate portions 

of the suture are contiguous portions of the suture.  

[0011] In some embodiments, tensioning of the first and second end portions of the suture 

deforms the anchor tube from a neutral configuration into a deformed configuration. In some 

such embodiments, in the deformed configuration, the anchor tube defines a curved shape. In 

some such embodiments, the concave shape comprise a U-shape or a V-shape. In some other 

such embodiments, the anchor tube is deformed or folded over upon itself along a longitudinal 

length thereof in the deformed configuration. In some other such embodiments, the anchor 

tube defines a first maximum lateral width and a first maximum longitudinal length in the 

neutral configuration, and defines a second maximum lateral width that is greater than the first 

maximum lateral width and a second maximum longitudinal length that is less than the first 

maximum longitudinal length in the deformed configuration.  

[0012] In some embodiments, the anchor tube is longitudinally elongated in the neutral 

configuration. In some such embodiments, the anchor tube is cylindrical in the neutral 

configuration.  

[0013] In some embodiments, the anchor tube is formed from a biocompatible material.  

In some embodiments, the suture is formed from a biocompatible material.  

[0014] In some embodiments, the at least one suture comprises a multifilament suture. In 

some such embodiments, the suture is a braided suture.  

[0015] In some embodiments, the suture is non-hollow. In some embodiments, the system 

further comprises at least one insertion device. In some such embodiments, the first and 

second end portions of the suture are coupled to the at least one insertion device. In some 

such embodiments, the at least one insertion device comprises a first insertion device coupled 

to the first end portion of the suture, and a second insertion device coupled to the second end 

portion of the suture.  
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[0016] In some embodiments, the at least one insertion device comprises at least one 

needle. In some such embodiments, the at least one needle comprises at least one non-linear 

needle.  

[0017] In some embodiments, the anchor member is flexible. In some embodiments, the 

anchor member is formed of a hollow braided suture. In some embodiments, the at least one 

suture passer comprises a first suture passer and a second suture passer.  

[0018] In some such embodiments, the first suture passer extends through a first portion 

of the loop portion of the suture, and the second suture passer extends through a second 

portion of the loop portion of the suture. In some such embodiments, the first suture passer 

and the second suture passer extend through a common portion of the loop portion of the 

suture. In some embodiments, the first suture passer passes through the loop portion of the 

suture along a first direction, and the second suture passer passes through the loop portion of 

the suture along a second direction that substantially opposes the first direction.  

[0019] In some embodiments, the at least one suture passer comprises an exposed loop.  

In some embodiments, when the first and second end portions of the suture are translated 

through the loop portion along a first direction via the suture passer and the first and second 

end portions are tensioned, the loop portion applies tension on the first and second end 

portions sufficient to prevent the first and second end portions from translating through the 

loop portion along a second direction that opposes the first direction.  

[0020] In another aspect, a method of joining first and second anatomical structures is 

provided. The method comprises implanting a flexible anchor tube comprising an annular 

side wall defining an internal cavity, a first longitudinal end and a second longitudinal end in 

the first anatomical structure. The method also comprises implanting a portion of the first and 

second end portions of a suture through a portion of the second anatomical structure, the 

suture forming a free loop portion that extends from the side wall, and wherein the suture 

extends along a pattern that allows the suture to slide through the anchor tube when the first 
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and second end portions of the suture are tensioned. The method further comprises passing a 

portion of the first and second end portions of the suture through at least one loop of at least 

one suture passer that extend through a securement portion of the loop portion. The method 

also comprises passing a portion of the first and second end portions of the suture through the 

securement portion of the loop portion via the at least one suture passer. The method further 

comprises tensioning the first and second end portions of the suture to shorten a length of the 

loop portion, deform the anchor tube into a deformed configuration, and approximate the first 

and second anatomical structures. The securement portion of the loop portion secures the 

position of the first and second end portions within the securement portion subsequent to the 

tensioning.  

[0021] Various features and advantages of the inventions provided by this disclosure will 

become apparent from the following detailed description of the various aspects of the 

invention taken in conjunction with the accompanying drawings.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The accompanying drawings, which are incorporated in and constitute a part of the 

specification, illustrate embodiments of the inventions and together with the detailed 

description herein, serve to explain the principles of the inventions. It is emphasized that, in 

accordance with the standard practice in the industry, various features may or may not be 

drawn to scale. In fact, the dimensions of the various features may be arbitrarily increased or 

reduced for clarity of discussion. The drawings are only for purposes of illustrating 

embodiments of inventions of the disclosure and are not to be construed as limiting the 

inventions.  

[0023] FIG. 1 is a top view of a tissue and/or bone joining implant system, in accordance 

with the present disclosure; 

[0024] FIG. 2 is a side cross-sectional view of an anchor tube and an associated suture 

portion of the implant system of FIG. 1, in accordance with the present disclosure 
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[0025] FIG. 3 is a top perspective view of the implant system of FIG. 1, in accordance 

with the present disclosure; 

[0026] FIG. 4 is a bottom perspective view of the implant system of FIG. 1, in accordance 

with the present disclosure; 

[0027] FIG. 5A is a side cross-sectional view illustrating the anchor tube of the implant 

system of FIG. 1 in a deformed state and pulled against an inner surface of a bone and 

extending through a tissue, in accordance with an aspect of the present invention; 

[0028] FIG. 5B is a side cross-sectional view illustrating the anchor tube of the implant 

system of FIG. 1 in a deformed state and securing the bone and tissue of FIG. 5A together 

with the overlapping suture portions seated on the exterior of the bone, in accordance with an 

aspect of the present invention; 

[0029] FIG. 5C is a side cross-sectional view illustrating the anchor tube of the implant 

system of FIG. 1 in a deformed state and securing the bone and tissue of FIG. 5A together 

with the overlapping suture portions seated against the anchor tube, in accordance with an 

aspect of the present invention; 

[0030] FIG. 6 is a top view illustrating a pair of the implant systems of FIG. 1 repairing a 

tissue, in accordance with an aspect of the present invention; 

[0031] FIG. 7 is a top view illustrating the implant system of FIG. 6 implanted through a 

bone, in accordance with an aspect of the present invention; 

[0032] FIG. 8 is a side cross-sectional view illustrating the implant system of FIG. 7 with 

the anchor tube loaded on an inserter, in accordance with an aspect of the present invention; 

[0033] FIG. 9 is a side cross-sectional view illustrating the implant system of FIG. 8 with 

the anchor tube implanted in a bone, in accordance with an aspect of the present invention; 

[0034] FIG. 10 is a side cross-sectional view illustrating the implant system of FIG. 9 

with the anchor tube implanted in a bone and the end portions of the suture implanted through 

a tissue, in accordance with an aspect of the present invention; 
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[0035] FIG. 11 is a side cross-sectional view illustrating the implant system of FIG. 10 

with the anchor implanted in a bone, the end portions of the suture implanted through the 

tissue, and the end portion of the suture passed through the suture loop portion, in accordance 

with an aspect of the present invention; and 

[0036] FIG. 12 is a side cross-sectional view illustrating the implant system of FIG. 11 

securing the bone and tissue together.  

DETAILED DESCRIPTION 

[0037] In this detailed description and the following claims, the words proximal, distal, 

anterior or plantar, posterior or dorsal, medial, lateral, superior and inferior are defined by 

their standard usage for indicating a particular part or portion of a bone or implant according 

to the relative disposition of the natural bone or directional terms of reference. For example, 

"proximal" means the portion of a device or implant nearest the torso, while "distal" indicates 

the portion of the device or implant farthest from the torso. As for directional terms, 

"anterior" is a direction towards the front side of the body, "posterior" means a direction 

towards the back side of the body, "medial" means towards the midline of the body, "lateral" 

is a direction towards the sides or away from the midline of the body, "superior" means a 

direction above and "inferior" means a direction below another object or structure. Further, 

specifically in regards to the foot, the term "dorsal" refers to the top of the foot and the term 

"plantar" refers the bottom of the foot.  

[0038] Similarly, positions or directions may be used herein with reference to anatomical 

structures or surfaces. For example, as the current implants, devices, instrumentation and 

methods are described herein with reference to use with the bones of the foot, the bones of the 

foot, ankle and lower leg may be used to describe the surfaces, positions, directions or 

orientations of the implants, devices, instrumentation and methods. Further, the implants, 

devices, instrumentation and methods, and the aspects, components, features and the like 
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thereof, disclosed herein are described with respect to one side of the body for brevity 

purposes. However, as the human body is relatively symmetrical or mirrored about a line of 

symmetry (midline), it is hereby expressly contemplated that the implants, devices, 

instrumentation and methods, and the aspects, components, features and the like thereof, 

described and/or illustrated herein may be changed, varied, modified, reconfigured or 

otherwise altered for use or association with another side of the body for a same or similar 

purpose without departing from the spirit and scope of the invention. For example, the 

implants, devices, instrumentation and methods, and the aspects, components, features and the 

like thereof, described herein with respect to the right foot may be mirrored so that they 

likewise function with the left foot. Further, the implants, devices, instrumentation and 

methods, and the aspects, components, features and the like thereof, disclosed herein are 

described with respect to the foot for brevity purposes, but it should be understood that the 

implants, devices, instrumentation and methods may be used with other bones of the body 

having similar structures.  

[0039] Generally stated, disclosed herein are implants, systems, assemblies and methods 

forjoining soft tissue to soft tissue, soft tissue to bone, and bone to bone. The implants, 

systems, assemblies and methods may be used for repairing a torn plantar plate of a 

metatarsophalangeal joint (MTP joint). While the implants, systems, assemblies and methods 

may be illustrated and described in the present disclosure in the context of plantar plate repair, 

the implants, systems, assemblies and methods may equally be employed or may be adapted 

without undue experimentation to join any soft tissue to any soft tissue, any soft tissue to any 

bone, or any bone to any bone. For example, the implants, systems, assemblies and methods 

may be equally employed to repair/join any other tissue and/or bone segments or portions of 

the foot or other parts of the mammalian (e.g., human) body, such as but not limited to a torn 

palmar plate.  
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[0040] The implants, systems, assemblies and related methods for joining soft tissue to 

soft tissue, soft tissue to bone, and bone to bone of the present disclosure may be similar to, 

such as include at least one feature or aspect of, the implants, systems, assemblies and related 

methods disclosed in U.S. Provisional Patent Application No. 62/775,591, filed on December 

5, 2018, and entitled Implant System and Methods of Use, U.S. Provisional Patent 

Application No. 62/883,429, filed on August 6, 2019, and entitled Soft Tissue Implant 

Systems, Instruments and Related Method and/or International PCT Application No.  

PCT/US2019/064741, filed on December 5, 2019, and entitled Soft Tissue Implant Systems, 

Instruments and Related Methods, which are hereby incorporated herein by reference in their 

entireties. Similarly, the implants, systems, assemblies and related methods forjoining soft 

tissue to soft tissue, soft tissue to bone, and bone to bone of the present disclosure may include 

one or more instrument (e.g., one or more insertion and/or implantation instrument) disclosed 

in U.S. Provisional Patent Application No. 62/883,429, filed on August 6, 2019, and entitled 

Soft Tissue Implant Systems, Instruments and Related Method and/or International PCT 

Application No. PCT/US2019/064741, filed on December 5, 2019, and entitled Soft Tissue 

Implant Systems, Instruments and Related Methods, which are incorporated herein by 

reference in their entireties.  

[0041] Referring to the drawings, wherein like reference numerals are used to indicate like 

or analogous components throughout the several views, and with particular reference to FIGS.  

1-12, there is illustrated an exemplary embodiment of an implant system 10 forjoining soft 

tissue to soft tissue, soft tissue to bone, or bone to bone according to the present disclosure.  

As shown in FIGS. 1-5C, the implant system 10 may include a first biocompatible collapsible 

anchor tube 14 (also referred to herein as a "tensioning anchor 14"), and a biocompatible 

suture 12 (also referred to herein as a "tensioning strand 12") that passes through a side wall 

16 of the anchor tube 14 a plurality of times.  
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[0042] As shown in FIGS. 1-5C, the first biocompatible collapsible anchor tube 14 may 

be elongated along a longitudinal direction. In some embodiments, the anchor tube 14 may 

define a longitudinal length within the range of 5 mm and 35 mm, or within the range of 8 

mm and 17 mm, or within the range of 10 mm and 15 mm. In the illustrative exemplary 

embodiment, the anchor tube 14 defines a longitudinal length of about 12inch. The anchor 

tube 14 may be sized proportionally bigger than suture 12. For example, the width or 

diameter of the anchor tube 14 may be larger than that of the suture 12.  

[0043] The anchor tube 14 may be formed of an annular side wall 16 that defines an inner 

cavity 18 and first and second longitudinal ends 17A, 17B, as shown in FIG 1. The anchor 

tube 14 may thereby be hollow. The size of the inner cavity 18 may be larger than the suture 

12 such that the suture 12 is able to pass though the inner cavity 18. The inner cavity 18 may 

extend through the anchor tube 14 such that the inner cavity 18 is open or accessible at one or 

both of the longitudinal ends 17A, 17B of the anchor tube 14. In some embodiments, as 

shown in FIG. 1, the inner cavity 18 may extend entirely through the anchor tube 14 such that 

the inner cavity 18 is open or accessible at both of the longitudinal ends 17A, 17B of the 

anchor tube 14. In some alternative embodiments (not shown), the inner cavity 18 may 

extend only partially through the anchor tube 14 such that the inner cavity 18 is open or 

accessible at only one of the longitudinal ends 17A, 17B of the anchor tube 14. In such 

embodiments, one of the longitudinal ends 17A, 17B of the anchor tube 14 (and the inner 

cavity 18) may thereby be closed via an end wall, plug, heat seal or any other configuration 

(while another longitudinal end of the anchor tube 14 may be open to the inner cavity 18). In 

some other alternative embodiments (not shown), both of the longitudinal ends 17A, 17B of 

the anchor tube 14 (and the inner cavity 18) may be closed. In this way, the inner cavity 18 

may be sealed or closed off within the anchor tube 14.  

[0044] The anchor tube 14 may be flexible, collapsible, deformable, bendable, 

stretchable or otherwise re-arrangeable in overall shape. For example, in a natural, neutral or 

11



WO 2021/155148 PCT/US2021/015709 

non-deformed state as shown in FIGS. 1-4, the anchor tube 14 may extend substantially 

linearly or straight along the longitudinal direction. The anchor tube 14 may thereby be 

substantially cylindrical in its natural state, as shown in FIGS. 1-4. In some embodiments, in 

the natural state as shown in FIGS. 1-4, the anchor tube 14 may extend substantially linearly 

or straight along the longitudinal direction, or include a slightly curved or arcuate shape. The 

anchor tube 14 may thereby be substantially cylindrical or slightly curved in its natural state, 

as shown in FIGS. 1-4. In the natural state, the anchor tube 14 defines a first maximum lateral 

width and a first maximum longitudinal length. As explained further below, the anchor tube 

14 may be deformed via tensioning of the suture 12 into a deformed shape, configuration or 

state in which the anchor tube 14 defines a second maximum lateral width that is greater than 

the first maximum lateral width and a second maximum longitudinal length that is less than 

the first maximum longitudinal length.  

[0045] From the natural state, at least the side wall 16 of the anchor tube 14 may be 

deformed inwardly such that the inner cavity 18 is at least partially collapsed along the lateral 

direction. The anchor tube 14 (e.g., at least the side wall 16 thereof) may also be deformed 

such that the anchor tube 14 is curved, bent, compressed or otherwise rearranged from the 

substantially linear or cylindrical shape in the neutral state to a "bunched" shape. As shown in 

FIGS. 5A-7, the suture 12 may extend through a side or portion of the side wall 16 a plurality 

of times which may form the anchor tube 14 into a concave/convex (depending with respect to 

the portion of the side wall 16 including the suture 12 extending therethrough), arcuate, 

folded, "C" or "U" and/or "V" shape. For example, the suture 12 may collapse, compress or 

pull together the side or portion of the side wall 16 such that the anchor tube 14 assumes a 

tightly arcuate (e.g., defined by a relatively small radius) or U-shape, as shown in FIGS. 5A-7.  

[0046] The anchor tube 14 (e.g., the side wall 16) may be solid or porous. For example, 

the anchor tube 14 (e.g., the side wall 16) may be molded via a solid material. As another 

example, the anchor tube 14 (e.g., the side wall 16) may be woven from one or more threads, 
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fibers or filaments. For example, in some embodiments, the anchor tube 14 is formed of 

braided or woven filaments, yarn or sutures. In one such embodiment, the anchor tube 14 is 

formed of a hollow braided suture. In some embodiments, the anchor tube 14 (e.g., the side 

wall 16) may be formed via one or more machining, additive and/or extrusion formation 

process. The anchor tube 14 (e.g., the side wall 16) may be of one-piece construction or 

formed of a plurality of members or portions (and/or materials). The anchor tube 14 (e.g., the 

side wall 16) may be formed or made from any biocompatible material(s). For example, the 

anchor tube 14 (e.g., the side wall 16) may be made or formed of polyester, polyethylene (e.g., 

ultra-high-molecular-weight polyethylene), polypropylene, nylon (e.g., poylamide), silk, 

polyglycolic acid (PGA), polydioxanone (PDO), polylactic acid (PLA), polylactic-co-glycoic 

acid (PLGA), stainless steel, or a combination thereof. In one example, the anchor tube 14 is 

formed of polyester.  

[0047] As noted above, the biocompatible suture 12 passes through a side or portion of the 

side wall 16 of the anchor tube 14 a plurality of times. The suture 12 may be any flexible 

biocompatible thread, fiber, filament or like member. The suture 12 may be a monofilament 

suture or a multifilament suture (e.g., a multifilament braided structure). For example, the 

suture 12 may be a cobraid of two filaments formed of the same or differing materials. The 

suture 12 may be made or formed of any biocompatible material, such as any non

absorbable biocompatible material. In some such embodiments, the suture 12 may be made or 

formed of polypropylene, polyethylene (e.g., ultra-high-molecular-weight polyethylene), 

nylon (e.g., poylamide), polyester, polyvinylidene difluoride (PVDF), polyglycolic acid 

(PGA), polydioxanone (PDO), polylactic acid (PLA), polylactic-co-glycoic acid (PLGA), silk, 

stainless steel or a combination thereof. For example, the suture 12 may be a cobraid of a 

polyethylene (e.g., ultra-high-molecular-weight polyethylene) filament and a polyester 

filament. In one example, the suture 12 is formed of polyethylene.  
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[0048] The suture 12 may be non-hollow, solid, continuous or otherwise void of an 

internal longitudinally extending cavity or open space. For example, in cross-section, the 

suture 12 may be comprised of a plurality of filaments that are intertwined, braded or woven 

throughout the cross-section. The suture 12 may thereby be non-hollow.  

[0049] The suture 12 may be any cross-sectional shape. The suture 12 may be any size, 

such as any length and/or cross-sectional width or diameter. In some embodiments, the suture 

12 may be at least 45 cm long, such as within range of 10 cm to 100 cm, or more preferably 

within range of 40 cm to 90 cm. The suture 12 may be at least a size 6-0 United States 

Pharmacopeia (USP) designated non-absorbable suture, such as a size 6-0 to 5 USP 

designated non-absorbable suture, or more preferably, a 4-0 to 1 USP designated non

absorbable suture. In some embodiments, the suture 12 may be at least 60 cm long and at 

least a size 0 USP designated non-absorbable suture, or at least 45 cm long and at least a size 

2-0 USP designated non-absorbable suture.  

[0050] As discussed above, the suture 12 of the implant system 10 is configured or 

arranged in a pattern that allows the suture 12 to slide freely through the anchor tube 14. The 

implant system 10 is configured such that tension applied to the first and second ends or end 

portions 20, 30 of the suture 12 extending from the anchor tube 14 causes the suture 12 to 

slide through the anchor tube 14 as the length of the suture 12 extending through the anchor 

tube 14 is shortened, and the anatomical structures coupled with the anchor tube 14 and the 

first and second end portions 20, 30 of the suture 12 are drawn together.  

[0051] As shown in FIG. 1, the first and second end portions 20, 30 of the suture 12 may 

each extend through the side wall 16 of the anchor tube 14. The first end portion 20 of the 

suture 12 may include a first end suture segment 22 that extends from the free end of the 

suture 12 and through the side wall 16 of the anchor tube 14 into the interior cavity 18. As 

shown in FIG. 1, the first end suture segment 22 of the first end portion 20 of the suture 12 

may extend through a first portion or side of the side wall 16 proximate to the first 
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longitudinal end 17A of the anchor tube 14. Inside of the interior cavity 18, a first interior 

portion 24 of the first end portion 20 of the suture 12 may extend from the first end suture 

segment 22 and longitudinally within the interior cavity 18 toward the second longitudinal end 

17B of the anchor tube 14 (that opposes the first longitudinal end 17A), as shown in FIG. 1.  

The first interior portion 24 of the first end portion 20 may extend through the first portion or 

side of the side wall 16 distal to the first longitudinal end 17A (and proximate to the second 

longitudinal end 17B) of the anchor tube 14. In an alternative embodiment (not shown), the 

first interior portion 24 of the first end portion 20 of the suture 12 may extend from the first 

end suture segment 22 and longitudinally within the interior cavity 18 toward the first 

longitudinal end 17A of the anchor tube 14 (that opposes the second longitudinal end 17B).  

The first interior portion 24 of the first end portion 20 may thereby extend through the first 

portion or side of the side wall 16 proximate to the second longitudinal end 17B (and 

proximate to the first longitudinal end 17A) of the anchor tube 14.  

[0052] As shown in FIGS. 1-5C, a medial portion of the suture 12 may extend from and 

between two portions of the side wall 16 and form a loop portion 29. The anchor tube 14 may 

be slidably adjustable along the suture 12 via tension applied to the first and second end 

portions 20, 30 such that the anchor tube 14 is slid along the length of the suture 12, and the 

loop portion 29 shortened. The length of the loop portion of the suture 12 and the length of 

the first and second end portions 20, 30 extending from the side wall 16 of the anchor tube 14 

can thereby be adjusted. In this way, the first anchor tube 14 and the first and second end 

portions 20, 30 can be implanted into bone and/or tissue segments or portions, and the first 

and second end portions 20, 30 tensioned to reduce the loop portion 29, deform the anchor 

tube 14, and join/repair the segments or portions and draw them together. As explained 

further below, such a configuration of the suture 12 and anchor tube 14, and thereby the bone 

and/or tissue segments or portions, may be maintained or secured by passing the first and 

second end portions 20, 30 of the suture 12 through a portion of the loop portion 29 of the 
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suture 12. As the system/construct 10 tightens due to the tensioning of the first and second 

end portions 20, 30, the loop portion 29 may also tighten and thereby prevent the first and 

second end portions 20, 30 from sliding therethrough/therefrom. In this way, the 

system/construct 10 may be self-locking/securing, and not require any knots or external 

mechanisms to lock or secure the system/construct 10 and the configuration of the bone 

and/or tissue segments or portions.  

[0053] As shown in FIGS. 1-4, the second end portion 30 of the suture 12 may include a 

second end suture segment 32 that extends from the free end of the suture 12 and through the 

side wall 16 of the anchor tube 14 into the interior cavity 18. As shown in FIG. 1, the second 

end suture segment 32 of the second end portion 30 of the suture 12 may extend through a 

first portion or side of the side wall 16 proximate to the second longitudinal end 17B of the 

anchor tube 14. Inside of the interior cavity 18 of the anchor tube 14, a second interior 

portion 34 of the second end portion 30 of the suture 12 may extend from the second end 

suture segment 32 and longitudinally within the interior cavity 18 toward the first longitudinal 

end 17A of the anchor tube 14 (that opposes the second longitudinal end 17B), as shown in 

FIG. 1. The second interior portion 34 of the second end portion 30 may extend through the 

first portion or side of the side wall 16 distal to the first longitudinal end 17A (and proximate 

to the second longitudinal end 17B) of the anchor tube 14. In an alternative embodiment (not 

shown), the second interior portion 34 of the second end portion 30 of the suture 12 may 

extend from the second end suture segment 32 and longitudinally within the interior cavity 18 

toward the second longitudinal end 17B of the anchor tube 14 (that opposes the first 

longitudinal end 17A. The second interior portion 34 of the second end portion 30 may 

thereby extend through the first portion or side of the side wall 16 distal to the second 

longitudinal end 17B (and proximate to the first longitudinal end 17A) of the anchor tube 14.  

[0054] As shown in FIGS. 1-4, a first intermediate portion 26 of the suture 12 extends 

from the first interior portion 24 of the suture 12 and the side wall 16 of the anchor tube 14, 
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and a second intermediate portion 36 of the suture 12 extends from the second interior portion 

34 of the suture 12 and the side wall 16 of the anchor tube 14. The first intermediate portion 

26 and the second intermediate portion 36 cooperate to form the exposed loop portion 29 

positioned exterior to the anchor tube 14 (i.e., exterior to the interior cavity 18). The loop 

portion 29 may thereby comprise a medial portion of the suture 12 that extends from a first 

portion of the exterior surface of the side wall 16 of the anchor tube 14 and back through a 

second portion of the exterior surface of the side wall 16 of the anchor tube 14 that is spaced 

along the longitudinal length of the anchor tune 14.  

[0055] As shown in FIGS. 1-5A, the system/construct 10 also comprises at least one 

suture passer 50A, 50B extending through a portion of the loop portion 29 of the suture 12 

configured to translate the first and second end segments 22, 32 of the first and second end 

portions 20, 32, respectively, of the suture 12 through the loop portion 29 via translation of the 

at least one suture passer 50A, 50B through the loop portion 29. In some embodiments, the at 

least one suture passer 50A, 50B may include an exposed tail portion and an exposed loop or 

hook through which the first and second end segments 22, 32 of the first and second end 

portions 20, 32 may be passed through, as shown in FIGS. 1-5A. The at least one suture 

passer 50A, 50B may pass through the loop portion 29 such that the tail and loop portions of 

the at least one suture passer 50A, 50B extend from differing sides or portions of the 

outer/exterior surface of the suture 12 of the loop portion 29, as shown in FIGS. 1-5A. the 

first and second end segments 22, 32 of the first and second end portions 20, 32 may thereby 

be passed through the loop portion of the at least one suture passer 50A, 50B, and the tail 

portion of the at least one suture passer 50A, 50B may be pulled-tensioned to translate/pull the 

first and second end segments 22, 32 through the respective portion of the loop portion 29 

(i.e., through a portion of the suture 12 of the loop portion 29), as shown in FIGS. 5B and 5C.  

[0056] The suture 12 is configured such that when the first and second end segments 22, 

32 of the first and second end portions 20, 32 are translated/pulled through the portion(s) of 
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the loop portion 29 and the suture is tensioned (via tensioning of the first and second end 

portions 20, 32), the loop portion 29 (is shortened and creates sufficient friction and/or 

compression on the first and second end segments 22, 32 that the first and second end 

segments 22, 32 are prevented from naturally translating or sliding back through the loop 

portion 29, as shown in FIGS. 5B and 5C. The system/construct 10 may thereby be self

securing or locking in that the first and second end portions 20, 32 of the suture 12 do not 

need to be knotted or secure via an external fixation mechanism to secure the configuration of 

the system/construct 10, and thereby the anatomical structures (e.g., bone(s) and/or tissue(s)) 

coupled by the anchor tube 14 and the first and second end segments 22, 32 of the suture 12, 

as explained further below and as shown in FIGS. 5B and 5C.  

[0057] As shown in FIGS. 1-5A, the illustrated exemplary embodiment of the 

system/construct 10 includes a first suture passer 50A and a second suture passer 50B. In 

some embodiments, the first suture passer 50A extends through a first portion of the loop 

portion 29 of the suture 12, and the second suture passer 50B extends through a second 

portion of the loop portion 29 of the suture 12 that differs from the first portion. In some 

other embodiments, as shown in FIGS. 1-5C, the first suture passer 50A and the second suture 

passer 50B extend through a common portion of the loop portion 29 of the suture 12. In some 

embodiments, the first suture passer 50A and/or the second suture passer 50B extend directly 

laterally through the suture 12 of the loop portion 29. In some other embodiments, the first 

suture passer 50A and/or the second suture passer 50B may extend through a longitudinal 

portion of the suture 12 of the loop portion 29. In some embodiments, the suture 12 may 

comprise a braid of filaments (as discussed above), and the first suture passer 50A and the 

second suture passer 50B may extend through a portion of the braded filaments.  

[0058] As shown in FIGS. 1-5A, the first suture passer 50A may extend through the loop 

portion 29 of the suture 12 along a first direction such that a loop or hook portion thereof is 

positioned on a first side of the loop portion 29, and the second suture passer 50B may extend 
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through the loop portion 29 along a second direction that differs from the first direction (e.g., 

substantially opposes the first direction) such that a loop or hook portion thereof is positioned 

on a second side of the loop portion 29 that differs from the first side thereof.  

[0059] To facilitate implantation of the implant, the first and second end segments 22, 32 

of the suture 12 may be coupled or attached (e.g., tied, swaged or otherwise removably or 

fixedly coupled) to a needle (e.g., a curved or twisted needle) or other insertion device (not 

shown). The insertion device may thereby be utilized to pass or translate at least a portion of 

the first and second end segments 22, 32 of the first and second end portions 20, 32 through 

an anatomical structure. In some embodiments, the first end segment 22 of the first portion 20 

of the suture 12 is coupled to a first insertion device (e.g., a first needle), and the second end 

segment 32 of the second portion 30 of the suture 12 is coupled to a second insertion device 

(e.g., a second needle).  

[0060] In some embodiments (not shown), the implant 10 may include an implantation or 

shuttle suture. In some embodiments, the implantation suture may be the same or similar to 

the suture 12. The implantation suture may extend through or otherwise be coupled to the 

anchor tube 14 and may be utilized to implant the anchor tube.  

[0061] As shown in FIGS. 5A-5C, the implant 10 may be implanted such that the anchor 

tube 14 is positioned in or through a first anatomical structure 62A. In some embodiments, 

the first anatomical structure 62A may be a first bone and/or tissue portion or segment. For 

example, as shown in FIGS. 5A-5C, the anchor tube 14 may be passed through an aperture 66 

in a bone 62A such that the anchor tube 14 is positioned adjacent to or on an inner cortex 

surface 64 of the bone 62A (or alternatively an outer surface of the bone 62A). In such a 

configuration, the first and second end segments 22, 32 and the loop portion 29 (i.e., the first 

and second intermediate portions 26, 36) of the suture 12 may initially extend through the 

aperture 66 in the first anatomical structure 62A, as shown in FIG. 5A.  
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[0062] As shown in FIGS. 5A-5C, the first and second end segments 22, 32 of the first 

and second end portions 20, 32 may each be passed through a second anatomical structure 

62B at least once (i.e., once or a plurality of times). In some embodiments, the second 

anatomical structure 62B may be a second bone and/or tissue portion or segment. For 

example, as shown in FIGS. 5A-5C, the second anatomical structure 62B may comprise a 

tissue, such as a tendon. In some such embodiments, the second anatomical structure 62B 

may comprise a plantar plate, and the first anatomical structure 62A may comprise a 

metatarsal bone. As explain above, the first and second end segments 22, 32 of the first and 

second end portions 20, 32 may be coupled to an insertion device(s) (e.g., one or more 

needles), and the insertion device(s) may be utilized to translate the first and second end 

segments 22, 32 through the second anatomical structure 62B.  

[0063] After extending through the second anatomical structure 62B, the first and second 

end segments 22, 32 of the first and second end portions 20, 32 of the suture 12 may be passed 

through the exposed loop portions of the first and second suture passers 50A, 50B, 

respectively, (see FIG. 5A) and the first and second suture passers 50A, 50B translated out 

through the loop portion 29 such that the first and second end segments 22, 32 extend through 

the respective portion(s) of the loop portion 29, as shown in FIGS. 5B and 5C. As shown in 

FIG. 5B, the first and second end portions 20, 32 of the suture 12 may then be tensioned to 

slide the suture 12 through the anchor tube 14 and the first and second anatomical structures 

62A, 62B such that the loop portion 29 is retracted/shortened, the anchor tube 14 is 

reconfigured/changed into the deformed state/configuration, and the first and second 

anatomical structures 62A, 62B are approximated or drawn toward each other/together (i.e., 

the system/construct 10 is tensioned and approximated). As explained above, the suture 12 of 

the loop portion 29 may act to securely grip or hold the first and second end segments 22, 32 

such that the suture 12 is prevented from sliding back through the loop portion 20, and thereby 
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back through the anchor tube 14 and the first and second anatomical structures 62A, 62B to 

allow the first and second anatomical structures 62A, 62B translate away from each other.  

[0064] As shown in FIG. 5B, in some embodiments, the aperture 66 in the first anatomical 

structure 62A and/or the configuration of the first and second end segments 22, 32 passing 

through the portion(s) of the loop portion 29 may be such that the end of the loop portion 29 

with the first and second end segments 22, 32 passing therethrough resides/becomes seated 

against the outer surface of the first anatomical structure 62A when the system/construct 10 is 

tensioned and approximated. However, in some other embodiments, as shown in FIG. 5C, the 

aperture 66 in the first anatomical structure 62A and/or the configuration of the first and 

second end segments 22, 32 passing through the portion(s) of the loop portion 29 may be such 

that the end of the loop portion 29 with the first and second end segments 22, 32 passing 

therethrough resides/becomes seated against the outer surface of the anchor tube 14 when the 

system/construct 10 is tensioned and approximated.  

[0065] As show in FIG. 6, in some embodiments a plurality of systems/constructs 10A, 

1OB may be utilized to secure (and potentially draw together) first and second anatomical 

structures 62A, 62B together. For example, as shown in FIG. 6, a plurality of 

systems/constructs 10A, 1OB (or a single systems/construct) may be utilized to secure (and 

potentially draw together) first and second tissue (e.g., ligament) segments 62A, 62B together, 

such as two plantar plate segments.  

[0066] As show in FIG. 7, in some embodiments one or more system/construct 10 may be 

utilized to secure (and potentially draw together) a first anatomical structure 62A and a second 

anatomical structure (not shown) with the anchor tube 14 positioned on an exterior surface of 

the first anatomical structure 62A and the first and second end segments 22, 32 of the first and 

second end portions 20, 32 of the suture 12 extending through the first anatomical structure 

62A. For example, as shown in FIG. 7, a system/construct 10 may be utilized to secure (and 

potentially draw together) a bone/bone segment 62A with another bone or a tissue/tissue 
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segment with the anchor tube 14 positioned on an exterior surface of the bone 62A and the 

first and second end segments 22, 32 of the suture 12 extending through the bone 62A.  

[0067] An exemplary method of utilizing the system/construct 10 to couple a tissue 62B 

(e.g., a plantar plate) (which may be a tissue segment) to a bone 62A (e.g., a metatarsal or 

phalanx bone) (which may be a bone segment) is shown in FIGS. 8-12.  

[0068] As shown in FIG. 8, the anchor tube 14 may be loaded on inserter tip 72 of an 

inserter instrument 70. The inserter instrument 70 may be configured to hold or retain the 

anchor tube 14 on the inserter tip 72, such as via tension of the suture 12. As shown in FIG. 8, 

the inserter tip 72 may include a forked free end and a pair of grooves extending proximally 

from the base of the forked end along differing (e.g., opposing) sides. The forked free end 

and at least one groove are configured to retain or mate with the anchor tube 14 with a medial 

portion of the anchor tube 14 extending over the base of the forked free end between the tines 

or arms thereof and end portions of the anchor extending within and along the grooves, as 

shown in FIG. 8. The inserter 70 may be relatively stiff, and thereby utilized to insert or pass 

the anchor tube 14 retained on the inserter tip 72 into and through a hole 66 in the bone 62A, 

as shown in FIG. 9.  

[0069] As also shown in FIG. 9, the aperture in the bone 62A may only extend partially 

through the bone 62A, and the anchor tube 14 may be positioned on/adjacent an inner surface 

64 of the bone 62A, such as the inner surface of the cortex of the bone 62A. In other 

embodiments, the anchor tube 14 may not be positioned within the bone 62A, but may be 

passed through the bone 62A and positioned adjacent an exterior surface of the bone 62A 

(see, FIG. 7). In some embodiments, the anchor tube 14 may be positioned within the bone 

62A (i.e., within the aperture 66) but not positioned on/adjacent the inner surface 64 of the 

bone 62A.  

[0070] With the anchor tube 14 positioned on/in the bone 62A, the loop portion 29 and the 

first and second end segments 22, 32 of the first and second end portions 20, 32 of the suture 
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12 may extend through the aperture 66 and be exposed, as shown in FIG. 9. As shown in FIG.  

10, the first and second end segments 22, 32 of the first and second end portions 20, 32 may 

then be passed through the tissue 62B at least once. As shown FIG. 8, the first and second 

end segments 22, 32 may be passed through differing portions of the tissue 62B, and/or may 

passed through the tissue 62B a plurality of times. As discussed above, the first and second 

end segments 22, 32 may be coupled to insertion needles, which may be utilized to pass the 

first and second end segments 22, 32 through the tissue 62B (not shown).  

[0071] After the first and second end segments 22, 32 of the first and second end portions 

20, 32 are passed through the tissue 62B, the first and second end segments 22, 32 may be 

passed through the loop or hook portions of the first and second suture passers 50A, 50B, 

respectively, and the first and second suture passers 50A, 50B pulled or otherwise passed 

through the respective portion(s) of the loop portion 29 to pass/translate the first and second 

end segments 22, 32 through the suture 12 of the loop portion 29, as shown in FIG. 11. It is 

noted that the first and second end segments 22, 32 may be disconnected from the insertion 

devices prior to being passed/translated through the suture 12 of the loop portion 29.  

[0072] As shown in FIG. 12, after the first and second end segments 22, 32 are 

passed/translated through the portion(s) of the suture 12 of the loop portion 29, the first and 

second end portions 20, 32 of the suture 12 (e.g., the portions of the first and second end 

segments 22, 32 extending past the loop portion 29) may be tensioned (e.g., tensioned or 

drawn away from each other along divergent (e.g., opposing) directions) to slide the suture 12 

through the anchor tube 14 and the tissue 62B (and potentially the bone 62A) such that the 

loop portion 29 is retracted/shortened, the anchor tube 14 is deformed into the deformed 

state/configuration, and the bone 62A and the tissue 62B are approximated/drawn toward each 

other/together (i.e., the system/construct 10 is tensioned and approximated), as shown in FIG.  

12. As explained above, the suture 12 of the loop portion 29 may act to securely grip or hold 

the first and second end segments 22, 32 such that the suture 12 is prevented from sliding 
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back through the loop portion 20, and thereby back through the anchor tube 14 and the tissue 

62B (and potentially the bone 62A) to allow the bone 62A and the tissue 62B translate away 

from each other. In this way, the first and second end segments 22, 32 of the suture 12 do not 

need to be knotted or otherwise secured together to secure the arrangement/configuration of 

the system/construct 10, and thereby the approximated configuration of the bone 62A and the 

tissue 62B, as shown in FIG. 12.  

[0073] As noted above, tensioning the first and second end portions 20, 32 of the suture 

12 pulls/deforms the anchor tube 14 into a concave/convex or folded arrangement or shape (as 

described above), as shown in FIGS. 5A-7 and 12. The deformed concave/convex or folded 

arrangement or shape of the anchor tube 14 assists in preventing the anchor tube 14 from 

passing through the aperture 66 in the bone 62A. The pulling or tensioning of the end 

portions/strands 22 of the tensioning suture 12 in divergent directions also firmly seats the 

anchor tube 14 against the surface 64 of the bone 62A, and draws the bone 62A and the tissue 

62B toward each other (and potentially together). The loop portion 29 then automatically or 

naturally locks the position of the first and second end portions 20, 32 of the suture 12 within 

the loop portion 29 to lock or fix the system/construct 10, and thereby fix or secure the 

positional relationship of the bone 62A and the tissue 62B, as shown in FIG. 12.  

[0074] The terminology used herein is for the purpose of describing particular 

embodiments only and is not intended to be limiting of the invention. As used herein, the 

singular forms "a", "an" and "the" are intended to include the plural forms as well, unless the 

context clearly indicates otherwise. It will be further understood that the terms "comprise" 

(and any form of comprise, such as "comprises" and "comprising"), "have" (and any form of 

have, such as "has", and "having"), "include" (and any form of include, such as "includes" 

and "including"), and "contain" (and any form of contain, such as "contains" and 

"containing") are open-ended linking verbs. As a result, a method or device that "comprises," 

"has," "includes," or "contains" one or more steps or elements possesses those one or more 
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steps or elements, but is not limited to possessing only those one or more steps or elements.  

Likewise, a step of a method or an element of a device that "comprises," "has," "includes," or 

"contains" one or more features possesses those one or more features, but is not limited to 

possessing only those one or more features. Furthermore, a device or structure that is 

configured in a certain way is configured in at least that way, but may also be configured in 

ways that are not listed.  

[0075] The invention has been described with reference to the preferred embodiments. It 

will be understood that the architectural and operational embodiments described herein are 

exemplary of a plurality of possible arrangements to provide the same general features, 

characteristics, and general system operation. Modifications and alterations will occur to 

others upon a reading and understanding of the preceding detailed description. It is intended 

that the invention be construed as including all such modifications and alterations.  
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CLAIMS: 

What is claimed is: 

1. A bone and/or tissue joining implant system, comprising: 

a flexible anchor tube comprising an annular side wall defining an internal cavity, a 

first longitudinal end and a second longitudinal end; 

a suture that extends through the side wall of the anchor tube a plurality of times and 

forms a free loop portion that extends from the side wall; and 

at least one suture passer extending through a portion of the loop portion of the suture 

configured to translate first and second end portions of the suture through the loop portion via 

translation of the at least one suture passer, and 

wherein the suture extends along a pattern that allows the suture to slide through the 

anchor tube when the first and second end portions of the suture are tensioned.  

2. The implant system according to claim 1, wherein the first end portion of the suture 

extends from a first end of the suture and through a first portion of the side wall of the anchor 

tube from an exterior surface of the anchor tube proximate to the first longitudinal end thereof 

into the first internal cavity, extends longitudinally through a portion of the internal cavity 

toward the second longitudinal end of the anchor tube, and extends through a second portion 

of the side wall distal to the first longitudinal end from the internal cavity to the exterior 

surface of the anchor tube.  

3. The implant system according to claim 2, wherein the second end portion of the suture 

extends from a second end of the suture and through a third portion of the side wall from an 

exterior surface of the anchor tube proximate to the second longitudinal end thereof into the 

internal cavity, extends longitudinally through a portion of the internal cavity toward the first 

longitudinal end, and extends through a fourth portion of the side wall distal to the second 

longitudinal end from the internal cavity to the exterior surface of the anchor tube.  

4. The implant system according to claim 3, wherein a first intermediate portion of the 

suture extends from the first end portion that extends through the second portion of the side 

wall of the anchor tube, and a second intermediate portion of the suture extends from the 
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second end portion that extends through the fourth portion of the side wall of the anchor tube, 

and wherein the first and second intermediate portions of the suture form the loop portion.  

5. The implant system according to claim 4, wherein the first and second intermediate 

portions of the suture are contiguous portions of the suture.  

6. The implant system according to any of the preceding claims, wherein tensioning of 

the first and second end portions of the suture deforms the anchor tube from a neutral 

configuration into a deformed configuration.  

7. The implant system according to claim 6, wherein, in the deformed configuration, the 

anchor tube defines a curved shape.  

8. The implant system according to claim 7, wherein the concave shape comprise a U

shape or a V-shape.  

10. The implant system according to claim 6, wherein the anchor tube is deformed or 

folder over upon itself along a longitudinal length thereof in the deformed configuration.  

11. The implant system according to claim 6, wherein the anchor tube defines a first 

maximum lateral width and a first maximum longitudinal length in the neutral configuration, 

and defines a second maximum lateral width that is greater than the first maximum lateral 

width and a second maximum longitudinal length that is less than the first maximum 

longitudinal length in the deformed configuration.  

12. The implant system according to any of the preceding claims, wherein the anchor tube 

is longitudinally elongated in the neutral configuration.  

13. The implant system according to claim 12, wherein the anchor tube is cylindrical in 

the neutral configuration.  

14. The implant system according to any of the preceding claims, wherein the anchor tube 

is formed from a biocompatible material.  
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15. The implant system according to any of the preceding claims, wherein the suture is 

formed from a biocompatible material.  

16. The implant system according to any of the preceding claims, wherein the at least one 

suture comprises a multifilament suture.  

17. The implant system according to claim 16, wherein the suture is a braided suture.  

18. The implant system according to any of the preceding claims, wherein the suture is 

non-hollow.  

19. The implant system according to any of the preceding claims, further comprising at 

least one insertion device.  

20. The implant system according to claim 19, wherein the first and second end portions 

of the suture are coupled to the at least one insertion device.  

21. The implant system according to claim 19, wherein the at least one insertion device 

comprises a first insertion device coupled to the first end portion of the suture, and a second 

insertion device coupled to the second end portion of the suture.  

22. The implant system according to any of claims 19-21, wherein the at least one 

insertion device comprises at least one needle.  

23. The implant system of claim 22, wherein the at least one needle comprises at least one 

non-linear needle.  

24. The implant system according to any of the preceding claims, wherein the anchor 

member is flexible.  

25. The implant system according to any of the preceding claims, wherein the anchor 

member is formed of a hollow braided suture.  
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26. The implant system according to any of the preceding claims, wherein the at least one 

suture passer comprises a first suture passer and a second suture passer.  

27. The implant system according to claim 26, wherein the first suture passer extends 

through a first portion of the loop portion of the suture, and the second suture passer extends 

through a second portion of the loop portion of the suture.  

29. The implant system according to claim 26, wherein the first suture passer and the 

second suture passer extend through a common portion of the loop portion of the suture.  

30. The implant system according to any of claims 26-29, wherein the first suture passer 

passes through the loop portion of the suture along a first direction, and the second suture 

passer passes through the loop portion of the suture along a second direction that substantially 

opposes the first direction.  

31. The implant system according to any of the preceding claims, wherein the at least one 

suture passer comprises an exposed loop.  

32. The implant system according to any of the preceding claims, wherein when the first 

and second end portions of the suture are translated through the loop portion along a first 

direction via the suture passer and the first and second end portions are tensioned, the loop 

portion applies tension on the first and second end portions sufficient to prevent the first and 

second end portions from translating through the loop portion along a second direction that 

opposes the first direction.  

33. A method of joining first and second anatomical structures, comprising: 

implanting a flexible anchor tube comprising an annular side wall defining an internal 

cavity, a first longitudinal end and a second longitudinal end in the first anatomical structure; 

implanting a portion of the first and second end portions of a suture through a portion 

of the second anatomical structure, the suture forming a free loop portion that extends from 

the side wall, and wherein the suture extends along a pattern that allows the suture to slide 

through the anchor tube when the first and second end portions of the suture are tensioned; 

passing a portion of the first and second end portions of the suture through at least one 

loop of at least one suture passer that extend through a securement portion of the loop portion; 
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passing a portion of the first and second end portions of the suture through the 

securement portion of the loop portion via the at least one suture passer; and 

tensioning the first and second end portions of the suture to shorten a length of the 

loop portion, deform the anchor tube into a deformed configuration, and approximate the first 

and second anatomical structures, 

wherein the securement portion of the loop portion secures the position of the first and 

second end portions within the securement portion subsequent to the tensioning.  
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