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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims the benefit of
and priority to U.S. Provisional Application Serial No.
61/096,145, filed September 11, 2008.

BACKGROUND
Technical Field

[0002] The present disclosure relates to a suture hav-
ing a loop. More particularly, the present disclosure re-
lates to a looped suture having a tapered surface.

Background of Related Art

[0003] Sutures including loops formed therein are
known. A loop formed in a suture during manufacture
may be used to secure the suture to tissue. Regardless
of the reason for forming the loop, when a loop is formed
in a suture, whether using adhesive, heat or ultrasonic
energy, the diameter of the suture is doubled where the
two suture portions overlap. In the event that the suture
loop is used to secure tissue, the doubling of the diameter
of the suture in order to create the loop may increase the
amount of force necessary to pull the loop through tissue.
This increased force applied to the suture may result in
tearing or other unnecessary trauma to the tissue being
sutured. Therefore, it would be beneficial to have a
looped suture to include a tapered surface and methods
of making such a suture.

[0004] US 2002/0011508 discloses a suture of type on
which the precharacterising clause of the main claim is
based.

SUMMARY

[0005] According to the invention there is provided a
suture as set forth in claim 1. The overlapping sections
may be secured together by at least one method selected
from the group consisting of glues, adhesives, epoxies,
solvents, heat and ultrasonic energy.

[0006] The overlapping sections may be welded to-
gether using ultrasonic energy. The overlapping sections
may instead be adhered together using an adhesive. The
tapered surface may be generally linear or curved. The
curve may be convex or concave. The tapered surface
may be angled downwards towards a longitudinal axis
of the elongate body. The loop may be sized and dimen-
sioned to receive a length of the elongate body. The loop
may be sized and dimensioned to receive a surgical nee-
dle.

[0007] The suture may furtherinclude asurgical needle
on a proximal end of the elongate body. The elongate
body may include barbs on at least a portion thereof. The
loop may include barbs on at least a portion thereof. The
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tapered surface may be configured to penetrate tissue.
Preferably the tapered surface may form an anglerelative
to a longitudinal axis of the elongated body, of about five
degrees (5°) to about sixty degrees (60°). The suture
may be selected from the group consisting of monofila-
ment and multifilament.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are incor-
porated in and constitute a part of this specification, il-
lustrate embodiments of the disclosure and, together with
a general description of the disclosure given above, and
the detailed description of the embodiment(s) given be-
low, serve to explain the principles of the disclosure,
wherein:

[0009] FIG. 1 is a side view of a looped suture in ac-
cordance with one embodiment of the present disclosure;
[0010] FIG. 1Ais a side view of a looped suture in ac-
cordance with another embodiment of the present dis-
closure;

[0011] FIG. 2 is a cross-sectional end view of the
looped suture taken along line 2-2 of FIG. 1;

[0012] FIG. 3 is an enlarged side view of portion 3 of
FIG. 1;
[0013] FIGS. 4A-4F are perspective views of a thread

having a circular (FIG. 4A), elliptical (FIG. 4B), rectangu-
lar (square) (FIG. 4C), flat (FIG. 4D), octagonal (FIG. 4E),
and rectangular (FIG. 4F) cross-sectional profiles;
[0014] FIG. 5A-5C are views of an alternate embodi-
ment of a looped suture of the present disclosure;
[0015] FIG. 6A-6C are views of yet another embodi-
ment of a looped suture of the present disclosure; and
[0016] FIGS. 7A-7C are views of still another embod-
iment of a looped suture of the present disclosure.

DETAILED DESCRIPTION

[0017] As showninFIG. 1, an embodiment of a suture
according to the present disclosure is shown generally
as looped suture 10. Suture 10 is formed from a mono-
filament thread 11; however, it is envisioned that suture
10 may be formed from braided threads, multifilament
threads and other surgical fibers.

[0018] Although shown having a circular cross-sec-
tional geometry, the cross-sectional geometry of thread
11 may be of any suitable shape. For example, FIGS.
4A- 4F illustrate cross-sectional views of alternative em-
bodiments of the various cross-sectional geometries of
thread 11, namely, round (FIG. 4A), elliptical (FIG. 4B),
square (FIG.4C), flat (FIG. 4D), octagonal (FIG.4E), and
rectangular (FIG. 4F).

[0019] Thread 11 may be formed of degradable mate-
rials, non-degradable materials, and combinations there-
of. More particularly, thread 11 may be formed of a de-
gradable material selected from the group consisting of
polyesters, polyorthoesters, polymer drugs, polydroxy-
butyrates, lactones, proteins, cat gut, collagens, carbon-
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ates, homopolymers thereof, copolymers thereof, and
combinations thereof. In other embodiments, suitable de-
gradable materials which may be utilized to form thread
11 include natural collagenous materials or synthetic res-
ins including those derived from alkylene carbonates
such as trimethylene carbonate, tetramethylene carbon-
ate, and the like; caprolactone; dioxanone; glycolic acid;
lactic acid; homopolymers thereof; copolymers thereof;
and combinations thereof. In some embodiments, glycol-
ide and lactide based polyesters, especially copolymers
of glycolide and lactide, may be utilized to form thread 11.
[0020] Suitable non-degradable materials which may
be utilized to form thread 11 include polyolefins, such as
polyethylene and polypropylene; copolymers of polyeth-
ylene and polypropylene, and blends of polyethylene and
polypropylene; polyamides (such as nylon); polyamines;
polyimines; polyesters such as polyethylene terephtha-
late; polytetrafluoroethylene; polyether-esters such as
polybutester; polytetramethylene ether glycol; 1,4-bu-
tanediol; polyurethanes; and combinations thereof. Oth-
er suitable non-degradable materials include silk, cotton,
linen, carbon fibers, and the like. The polypropylene may
be isotactic polypropylene or a mixture of isotactic and
syndiotactic or atactic polypropylene.

[0021] Thread 11 may be formed using any technique
within the purview of those skilled in the art, such as, for
example, extrusion, molding and/or spinning. In some
embodiments, thread 11 may include a yarn made of
more than one filament, which may contain multiple fila-
ments of the same or different materials. Where thread
11 is made of multiple filaments, thread 11 may be made
using any known technique such as, for example, braid-
ing, weaving or knitting. Threads 11 may also be com-
bined to produce a non-woven suture. Threads 11 may
be drawn, oriented, crinkled, twisted, commingled or air
entangled to form yarns as part of the suture forming
process. In one embodiment, a multifilament suture may
be produced by braiding. The braiding may be done by
any method within the purview of those skilled in the art.
[0022] Still referring to FIG. 1, looped suture 10 in-
cludes a loop 12 formed on a distal end 10b thereof.
Proximal end 10a of looped suture 10 may include one
or more suture needles (not shown). Loop 12 forms a
substantially teardrop shape and may be of any size. In
one embodiment, loop 12 is sized to receive proximal
end 10a of looped suture 10. A first section 13 of mono-
filament thread 11 overlays a second section 14 of thread
11 to form loop 12. The adjacent surfaces of first and
second sections 13, 14 form a joined segment or joint 15.
[0023] In one embodiment, first and second sections
13, 14 of thread 11 are welded together as disclosed in
U.S. Provisional Application No, 61/099,594. In this man-
ner, first and second sections 13, 14 of thread 11 are
locally heated until each fuses to form weld segment 15.
Various types of energy may be used to locally heat first
and second sections 13, 14 to form joined segment 15,
including, radio frequency (RF), ultrasonic, laser, electri-
cal arc discharge, and thermal. Alternatively, first and
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second sections 13, 14 of thread 11 may be joined using
glues, epoxies, solvents, or other adhesives.

[0024] With particular reference to FIG. 3, a proximal
end 13a of first section 13 is angled to form a tapered
surface 17. Tapered surface 17 angles downwardly to-
wards proximal end 10a of looped suture 10. Tapered
surface 17 forms an angle a relative to a longitudinal axis
"X" of second section 14, between zero degrees (0°) and
ninety degrees (90°), and preferably between about five
degrees (5°) to about sixty degrees (60°). Tapered sur-
face 17 facilitates insertion of loop 12 into or through tis-
sue. Tapered surface 17 may be formed prior to, during
or following the joining of first and second sections 13,
14. In one embodiment, tapered surface 17 is formed
during the welding process using a die (not shown) hav-
ing a cutting surface (not shown). In another embodi-
ment, tapered surface 17 is formed by a blade (not
shown). The blade used to form tapered surface 17 may
be heated, ultrasonically vibrated or otherwise adapted
to facilitate cutting of thread 11. Tapered surface 17 of
first section 13 may be formed such that joined segment
15 extends beyond first section 13 of thread 11. In this
manner, tapered surface 17 forms a smooth transition
with second section 14 of thread 11, thereby decreasing
the likelihood that first and second sections 13, 14 might
separate or peel away from each other as looped suture
10 is pulled through tissue.

[0025] Although shown having a substantially planar
taper, tapered surface 17 may include any number of
configurations. For example, FIGS. 5A-7C illustrate al-
ternate embodiments,, including a beveled tapered sur-
face 17a (FIGS. 5A-5C), a laterally and longitudinally
concave tapered surface 17b (FIGS. 6A-6C), a laterally
and longitudinally convex tapered surface 17c (FIGS. 7A-
7C) or any combination thereof. Respective beveled,
concave and convex tapered surfaces (collectively, con-
toured tapered surfaces 17a-c) may be formedin a similar
manner as planar tapered surface 17. Thatis, contoured
tapered surfaces 17a-c may be formed during the weld-
ing process using a die (not shown) having an appropri-
ately shaped cutting surface (not shown). Alternatively,
contoured tapered surfaces 17a-c may be formed using
a blade (not shown) having an appropriately shaped cut-
ting surface. Tapered surface 17 may be selected de-
pending on the tissue being sutured and/or the desired
depth of penetration of loop 12 within the tissue.

[0026] Turning briefly to FIG. 1A, looped suture 10 may
include barbs 3 or other projections formed therein. Barbs
3 may be arranged in any suitable pattern, for example,
helical, linear, or randomly spaced. The pattern may be
symmetrical or asymmetrical. The number, configura-
tion, spacing and surface area of barbs 3 may vary de-
pending upon the tissue in which suture 10 is used, as
well as the composition and geometry of the material of
thread 11. Additionally, the proportions of barbs 3 may
remain relatively constant while the overall length of
barbs 3 and the spacing of barbs 3 may be determined
by the tissue being connected. For example, if suture 10
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is to be used to connect the edges of a wound in skin or
tendon, barbs 3 may be made relatively short and more
rigid to facilitate entry into this rather firm tissue. Alterna-
tively, if suture 10 is intended for use in fatty tissue, which
is relatively soft, barbs 3 may be made longer and spaced
further apart to increase the ability of suture 10 to grip
the soft tissue.

[0027] The surface area of barbs 3 may also vary. For
example, fuller-tipped barbs may be made of varying siz-
es designed for specific surgical applications. For joining
fat and relatively soft tissues, larger barbs may be de-
sired, whereas smaller barbs may be more suitable for
collagen-dense tissues. In some embodiments, a com-
bination of large and small barbs within the same struc-
ture may be beneficial, forexample when a suture is used
in tissue repair with differing layer structures. Use of the
combination of large and small barbs with the same su-
ture wherein barb sizes are customized for each tissue
layer will ensure maximum anchoring properties. In par-
ticular embodiments, a single directional suture may
have both large and small barbs; in other embodiments
a bi-directional suture may have both large and small
barbs. Barbs 3 may include geometrical shapes such as
round, triangular, square, oblique, elliptical, octagonal,
rectangular, and flat. In some embodiments, barbs 3 may
be formed on loop 12 which allows movement of loop 12
through tissue in one direction but resists the withdrawal
of suture 10 after loop 12 has been implanted in the tis-
sue.

[0028] When fabricated from a degradable material,
suture 10 maintains its structural integrity after implanta-
tion for a predetermined period of time, depending on the
characteristics of the particular copolymer used. Such
characteristics include, for example, the components of
the copolymer, including both the monomers utilized to
form the copolymer and any additives thereto, as well as
the processing conditions (e.g., rate of copolymerization
reaction, temperature for reaction, pressure, etc.), and
any further treatment of the resulting copolymers, i.e.,
coating, sterilization, etc. The manufacturing parameters
involved in the forming of loop 12 also affect the rate at
which suture 10 is absorbed. Joint 15 may absorb at a
different rate from the remainder of suture 10.

[0029] The formation of barbs 3 (FIG. 1A) on a suture
body may be utilized to change the degradation time of
suture 10 as described in U.S. Patent Application No.
11/556,002 filed on November 2, 2006,entitled "Long
Term Bioabsorbable Barbed Sutures".

[0030] Looped suture 10 may be coated or impregnat-
ed with one or more medico-surgically useful substances
which accelerate or beneficially modify the healing proc-
ess when suture 10 is applied to a wound or surgical site.
In certain embodiments, a coating may be formed from
degradable polymers selected from the group consisting
of lactones, carbonates, polyorthoesters, hydroxyalkoa-
nates, hydroxybutyrates, bioactive agents, polyanhy-
drides, silicone, calcium stearoyl lactylates, vinyl poly-
mers, high molecular weight waxes and oils, natural pol-
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ymers, proteins, polysaccharides, suspendable particu-
lates, dispersible particulates, microspheres, nano-
spheres, rods, homopolymers thereof, copolymers there-
of, and combinations thereof.

[0031] Suitable bioactive agents include, for example,
biocidal agents, antimicrobial agents, antibiotics, anti-
proliferatives, medicants, growth factors, anti-clotting
agents, clotting agents, analgesics, anesthetics, anti-in-
flammatory agents, wound repair agents and the like,
chemotherapeutics, biologics, protein therapeutics,
monoclonal or polyclonal antibodies, DNA, RNA, pep-
tides, polysaccharides, lectins, lipids, probiotics, diag-
nostic agents, angiogenics, anti-angiogenic drugs, poly-
meric drugs, and combinations thereof.

[0032] Bioactive agents include substances which are
beneficial and tend to promote the healing process. For
example, suture 10 can be provided with a bioactive
agent that will be deposited at the sutured site. The bio-
active agent can be chosen for its antimicrobial proper-
ties, capability for promoting wound repair and/or tissue
growth, or for specific indications such as thrombosis. In
embodiments, combinations of such agents may be ap-
plied to the medical device of the present disclosure be-
fore, during, or after formation of barbs 3.

[0033] The term "antimicrobial agent" as used herein
includes an agent which by itself or through assisting the
immune system, helps the body destroy or resist micro-
organisms that may be pathogenic. An antimicrobial
agent includes antibiotics, antiseptics, quorum sensing
blockers, antifungals, anti-virals, surfactants, metal ions,
antimicrobial proteins and peptides, antimicrobial
polysaccharides, disinfectants and combinations there-
of. Antimicrobial agents which are slowly released into
the tissue can be applied in this manner to aid in com-
bating clinical and sub-clinical infections in a surgical or
trauma wound site. In embodiments, suitable antimicro-
bial agents may be soluble in one or more solvents.
[0034] Inembodiments, the following bioactive agents
may be used alone or in combination with other bioactive
agents described herein: an anthracycline, doxorubicin,
mitoxantrone, a fluoropyrimidine, a folic acid antagonist,
methotrexate, mitoxantrone, quorum sensing blocker,
brominated or halogenated furanones, a podophylotoxin,
etoposide, camptothecin, a hydroxyurea, a platinum
complex, cisplatin, doxycycline, metronidazole, trimeth-
oprim-sulfamethoxazole, rifamycins like rifampin, a
fourth generation penicillin (e.g., a ureidopenicillin a car-
boxypenicillin, meziocillin, piperacillin, carbenicillin, and
ticarcillin, and an analogue or derivative thereof), a first
generation cephalosporin (e.g., cephazolin sodium, ce-
phalexin, cefazolin, cephapirin, and cephalothin), a car-
boxypenicillin (e.g., ticarcillin), a second generation ce-
phalosporin (e.g., cefuroxime, cefotetan, and cefoxitin),
a third generation cephalosporin (e.g., naxcel, cefdinir,
cefoperazone, ceftazidime, ceftriaxone, and cefotaxi-
me), polyvinyl pyrrolidone (PVP), a fourth generation ce-
phalosporin (e.g., cefepime), a monobactam (e.g., aztre-
onam), a carbapenem (e.g., imipenem, ertapenem and
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meropenem), an aminoglycoside (e.g., streptomycin,
gentamicin, tobramycin, and amikacin), an MSL group
member (e.g., a macrolide, a long acting macrolide, a
lincosamide, a streptogramin, erythromycin, azithromy-
cin, clindamycin, syneroid, clarithromycin, and kanamy-
cin sulfate), tetracyclines like minocycline, fusidic acid,
trimethoprim, metronidazole; a quinolone (e.g., cipro-
floxacin, ofloxacin, gatifloxacin, moxifloxacin, levo-
floxacin, and trovafloxacin), a DNA synthesis inhibitor
(e.g., metronidazole), a sulfonamide (e.g. sulfamethox-
azole, trimethoprim, including cefixime, spectinomycin,
tetracycline, nitrofurantoin, polymyxin B, and neomycin
sulfate), beta-lactam inhibitors like sulbactam, chloram-
phenicol, glycopeptides like vancomycin, mupirocin, pol-
yenes like amphotericin B, azoles like fluconazole, and
other known antimicrobial agent known in the art.

[0035] Other suitable bioactive agents include one or
more of the following: a fibrosing agent that promotes
cell regeneration, a fibrosing agent that promotes angio-
genesis, a fibrosing agent that promotes fibroblast mi-
gration, a fibrosing agent that promotes fibroblast prolif-
eration, a fibrosing agent that promotes deposition of ex-
tracellular matrix, a fibrosing agent that promotes tissue
remodeling, a fibrosing agent that is a diverticular wall
irritant, silk (such as silkworm silk, spider silk, recom-
binant silk, raw silk, hydrolyzed silk, acid-treated silk, and
acylated silk), talc, chitosan, bleomycin or an analogue
orderivative thereof, connective tissue growth factor (CT-
GF), metallic beryllium or an oxide thereof, copper, sarac-
in, silica, crystalline silicates, quartz dust, talcum powder,
ethanol, a component of extracellular matrix, oxidized
cellulose, polysaccharides, collagen, fibrin, fibrinogen,
poly(ethylene terephthalate), poly(ethylene-co-vinylace-
tate), N-carboxybutylchitosan, an RGD protein, a poly-
mer of vinyl chloride, cyanoacrylate, crosslinked poly
(ethylene glycol)-methylated collagen, an inflammatory
cytokine, TGFB, PDGF, VEGF, TNFa, NGF, GM-CSF,
IGF-a, IL-1, IL-8, IL-6, a growth hormone, a bone mor-
phogenic protein, a cell proliferative agent, dexametha-
sone, isotretinoin, 17-B-estradiol, estradiol, diethylstibes-
terol, cyclosporine a, all-trans retinoic acid or an ana-
logue or derivative thereof, wool (including animal wool,
wood wool, and mineral wool), cotton, bFGF, poly-
urethane, polytetrafluoroethylene, activin, angiopoietin,
insulin-like growth factor (IGF), hepatocyte growth factor
(HGF), a colony-stimulating factor (CSF), erythropoietin,
aninterferon, endothelin-1, angiotensin I, bromocriptine,
methylsergide, fibrosin, fibrin, an adhesive glycoprotein,
proteoglycan, hyaluronan, secreted protein acidic and
rich in cysteine (SPaRC), a thrombospondin, tenacin, a
cell adhesion molecule, dextran based particles, an in-
hibitor of matrix metalloproteinase, magainin, tissue or
kidney plasminogen activator, a tissue inhibitor of matrix
metalloproteinase, carbon tetrachloride, thioacetamide,
superoxide dismutase to scavenge tissue-damaging free
radicals, tumor necrosis factor for cancer therapy, colony
stimulating factor, interferon, interleukin-2 or other lym-
phokines to enhance the immune system, platelet rich
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plasma, thrombin, peptides such as self assembly pep-
tide systems, amino acids such as radA based amino
acids, hydrogels such as super absorbing hydrogel ma-
terials, combinations thereof, and so forth.

[0036] A wide variety of anti-angiogenic factors may
be readily utilized within the context of the present dis-
closure. Representative examples include Anti-Invasive
Factor; retinoic acid and derivatives thereof; paclitaxel a
highly derivatized diterpenoid; Suramin; Tissue Inhibitor
of Metalloproteinase-1; Tissue Inhibitor of Metalloprotei-
nase-2; Plasminogen Activator Inhibitor-1; Plasminogen
Activator Inhibitor-2; various forms of the lighter "d group”
transition metals such as, for example, vanadium, mo-
lybdenum, tungsten, titanium, niobium, and tantalum
species and complexes thereof; Platelet Factor 4; Pro-
tamine Sulphate (Clupeine); Sulphated Chitin Deriva-
tives (prepared from queen crab shells); Sulphated
Polysaccharide Peptidoglycan Complex (SP-PG) (the
function of this compound may be enhanced by the pres-
ence of steroids such as estrogen, and tamoxifen citrate);
Staurosporine; Modulators of Matrix Metabolism, includ-
ing for example, proline analogs {[(L-azetidine-2-carbox-
ylic acid (LACA), cishydroxyproline, d,L-3,4-dehydropro-
line, Thiaproline, a,a-dipyridyl, B-aminopropionitrile fu-
marate; MDL 27032 (4-propyl-5-(4-pyridinyl)-2(3H)-oxa-
zolone; Methotrexate; Mitoxantrone; Heparin; Interfer-
ons; 2 Macroglobulin-serum; ChIMP-3; Chymostatin; -
Cyclodextrin Tetradecasulfate; Eponemycin; Camp-
tothecin; Fumagillin Gold Sodium Thiomalate ("GST");
D-Penicillamine ("CDPT"); B-1-anticollagenase-serum;
a2-antiplasmin;  Bisantrene; Lobenzarit disodium
(N-(2)-carboxyphenyl-4-chloroanthronilic acid disodium
or "CCA"; Thalidomide; Angostatic steroid; AGM-1470;
carboxynaminolmidazole; metalloproteinase inhibitors
such as BB94, analogues and derivatives thereof, and
combinations thereof.

[0037] Awide variety of polymeric drugs may be readily
utilized within the context of the present disclosure. Rep-
resentative examples include steroidal anti-inflammatory
agents, non-steroidal anti-inflammatory agents, and
combinations thereof. Examples of the non-steroidal an-
ti-inflammatory agent which may be used with the present
disclosure are aspirin, indomethacin, ibuprofen, phenylb-
utazone, diflusinal, and combinations thereof.

[0038] Examples of the steroidal anti-inflammatory
agent which may be used are glucocorticoids such as
cortisone and hydrocortisone, betamethasone, dexam-
ethasone, fluprednisolone, prednisone, methylpred-
nisolone, prednisolone, triamcinolone, paramethasone,
and combinations thereof.

[0039] Although the above bioactive agents have been
provided for the purposes of illustration, it should be un-
derstood that the present disclosure is not so limited. In
particular, although certain bioactive agents are specifi-
cally referred to above, the present disclosure should be
understood to include analogues, derivatives and conju-
gates of such agents.

[0040] Suture 10 may also include, for example, bio-
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logically acceptable plasticizers, antioxidants and color-
ants, which may be impregnated into the filament(s) uti-
lized to form a suture of the present disclosure orincluded
in a coating thereon.

[0041] Bioactive agents may be applied onto suture 10
utilizing any method within the purview of one skilled in
the art including, for example, dipping, spraying, vapor
deposition, brushing, solvent evaporation, compounding
and the like. In embodiments, a bioactive agent may be
deposited within the barb angles, thatis, the angle formed
between barbs 3 and thread 11. This placement of the
bioactive agent between barb 3 and thread 11 places the
bioactive agent at precisely defined locations within a
tissue wound closure, which thereby provides a unique
controlled and sustained release dosage form.

[0042] Thread 11 may be dyed in order to increase the
visibility of suture 10 in the surgical field. Any dye suitable
for incorporation in medical devices may be used. Such
dyes include, but are not limited to, carbon black, bone
black, D&C Green No. 6, and D&C VioletNo. 2. Filaments
in accordance with the present disclosure may be dyed
by adding dye in an amount up to about a few percent;
in other embodiments, they may be dyed by adding dye
in an amount of about 0.2%; in still further embodiments,
the dye may be added in an amount from about 0.06%
to about 0.08%.

[0043] In use, looped suture 10 includes a needle (not
shown) on proximal end 10a thereof. The needle is in-
serted into and through a first and second flap of tissue.
Looped suture 10 is pulled through the tissue until prox-
imal end 13a of first section 13 contacts the tissue. Con-
tinued pulling on proximal end 10a of suture 10 causes
tapered proximal end 13a to engage the tissue. Tapered
surface 17 of proximal end 13a allows the overlapping
section of suture 10 to be received within the tissue with
reduced resistance while minimizing trauma to the tissue.
Once a portion of loop 12 of suture 10 is received within
the tissue, proximal end 10a of suture 10 may be inserted
through loop 12. Proximal end 10a of suture 10 may then
be pulled tight, thereby approximating the first and sec-
ond tissue flaps towards one another. Proximal end 10a
of suture 10 may then be knotted or otherwise secured
to loop 12. In one embodiment, a knot may be formed in
proximal end 10a to prevent proximal end 10a from with-
drawing from loop 12. In another embodiment, proximal
end 10a of suture 10 may be tied directly to loop 12.
[0044] Although the illustrative embodiments of the
present disclosure have been described herein with ref-
erence to the accompanying drawings, it is to be under-
stood that the disclosure is not limited to those precise
embodiments, and that various other changes and mod-
ifications may be effected therein by one skilled in the art
without departing from the scope of the disclosure.

Claims

1. A suture comprising:
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10.

1.

12.

13.

an elongate body including a proximal portion
and a distal portion, wherein the distal portion
includes first and second overlapping sections
and a loop, wherein the first overlapping section
is secured to the second overlapping section
proximal of the loop forming a joined segment,
characterised in that a proximal end of the first
overlapping section includes a cut tapered sur-
face, the cut tapered surface being tapered with
respect to a longitudinal axis of the elongate
body and angled downwardly towards a proxi-
male end (10a) such that the cut tapered surface
forms a smooth transition with the second sec-
tion.

The suture of any one of claims 1 wherein the first
and second overlapping sections are secured to-
gether by at least one method selected from the
group consisting of glues, adhesives, solvents,
epoxies, heat, and ultrasonic energy.

The suture of claim 2, wherein the first and second
overlapping sections are welded together using ul-
trasonic energy.

The suture of any one of claims 2 to 3, wherein the
cut tapered surface is generally linear.

The suture of any one of claims 2 to 4, wherein the
cut tapered surface is generally curved.

The suture of claim 5, wherein the curve is convex
or concave.

The suture of claim 1, wherein the loop is sized and
dimensioned to receive a length of the elongate
body.

The suture of claim 7 wherein the elongate body
comprises a surgical needle.

The suture of claim 8 wherein the surgical needle is
located on an end of the elongate body.

The suture of claim 7 wherein the elongate body
comprises barbs formed thereon.

The suture of claim 7 wherein the loop comprises
barbs formed on at least a portion thereof.

The suture of any preceding claim, wherein the cut
tapered surface is configured to penetrate tissue.

The suture of any preceding claim, wherein the cut
tapered surface forms an angle of aboutfive degrees
(5’) to about sixty degrees (60°) relative to a longitu-
dinal axis of the elongated body.
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14. The suture of any preceding claim, wherein the su-

ture is selected from the group consisting of mono-
filament and multifilament thread.

Patentanspriiche

Nahtfaden, der Folgendes umfasst:

einen langlichen Korper, der einen proximalen
Abschnitt und einen distalen Abschnitt beinhal-
tet, wobei der distale Abschnitt erste und zweite
Uberlappende Bereiche und eine Schlaufe be-
inhaltet, und wobei der erste Uberlappende Be-
reich am zweiten Gberlappenden Bereich proxi-
mal von der Schleife befestigt ist, die ein ver-
bundenes Segment bildet,

dadurch gekennzeichnet, dass ein proxima-
les Ende des ersten liberlappenden Bereichs ei-
ne zugeschnittene, allmahlich reduzierte Flache
beinhaltet, wobei die zugeschnittene, allmahlich
reduzierte Flache bezlglich einer Ladngsachse
des langlichen Korpers reduziert wird und in
Richtung eines proximalen Endes (10a) nach
unten abgewinkelt ist, sodass die zugeschnitte-
ne, allmahlich reduzierte Flache einen glatten
Ubergang mit dem zweiten Bereich bildet.

Nahtfaden nach Anspruch 1, wobei die ersten und
zweiten Uberlappenden Bereiche mit mindestens ei-
ner Methode, die von der Gruppe bestehend aus Lei-
men, Klebstoffen, Lésungsmitteln, Epoxidharzen,
Hitze und Ultraschallenergie gewahlt wird, zusam-
men befestigt sind.

Nahtfaden nach Anspruch 2, wobei die ersten und
zweiten Uberlappenden Bereiche unter Verwendung
von Ultraschallenergie zusammengeschweifdt sind.

Nahtfaden nach einem der Anspriiche 2 bis 3, wobei
die zugeschnittene, allmahlich reduzierte Flache all-
gemein linear ist.

Nahtfaden nach einem der Anspriiche 2 bis 4, wobei
die zugeschnittene, allmahlich reduzierte Flache all-
gemein gebogen ist.

Nahtfaden nach Anspruch 5, wobei die Biegung kon-
vex oder konkav ist.

Nahtfaden nach Anspruch 1, wobei die Schlaufe so
klassiert und dimensioniert ist, dass sie ein Stlick

des langlichen Kdrpers erhalt.

Nahtfaden nach Anspruch 7, wobei der langliche
Korper eine chirurgische Nadel umfasst.

Nahtfaden nach Anspruch 8, wobei die chirurgische
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Nadel an einem Ende des langlichen Kérpers ange-
bracht ist.

Nahtfaden nach Anspruch 7, wobei der langliche
Korper Widerhaken umfasst, die daran geformt sind.

Nahtfaden nach Anspruch 7, wobei die Schlaufe Wi-
derhaken umfasst, die an mindestens einem Ab-
schnitt davon geformt sind.

Nahtfaden nach einem vorangehenden Anspruch,
wobei die zugeschnittene, allmahlich reduzierte Fla-
che so konfiguriert ist, dass sie das Gewebe durch-
dringt.

Nahtfaden nach einem vorangehenden Anspruch,
wobei die zugeschnittene, allmahlich reduzierte Fla-
che einen Winkel von ca. finf Grad (5°) bis ca. sech-
zig Grad (60°) im Verhaltnis zu einer Langsachse
des langlichen Korpers bildet.

Nahtfaden nach einem vorangehenden Anspruch,
wobei der Nahtfaden von der Gruppe ausgewahit
wird, die aus einem Monofilament- und Multifila-
mentfaden besteht.

Revendications

1.

Suture comprenant :

un corps allongé comportant une partie proxi-
male et une partie distale, la partie distale com-
portant des premiére et seconde sections che-
vauchantes et une boucle, la premiére section
chevauchante étant assujettie a la seconde sec-
tion chevauchante a proximité de la boucle for-
mant un segment joint,

caractérisée en ce qu’une extrémité proximale
de la premiére section chevauchante comporte
une surface conique coupée, la surface conique
coupée étant conique par rapport a un axe lon-
gitudinal du corps allongé et inclinée vers le bas
vers une extrémité proximale (10a) de telle sorte
que la surface conique coupée forme une tran-
sition réguliére avec la seconde section.

Suture selon la revendication 1, dans laquelle les
premiére et seconde sections chevauchantes sont
assujetties ensemble par au moins un procédé sé-
lectionné dans le groupe consistant en colles, adhé-
sifs, solvants, époxys, chaleur et énergie ultrasoni-
que.

Suture selon la revendication 2, dans laquelle les
premiére et seconde sections chevauchantes sont
soudées ensemble par énergie ultrasonique.



10.

1.

12.

13.

14.

13 EP 2 163 207 B1

Suture selon I'une quelconque des revendications 2
a 3, dans laquelle la surface conique coupée est gé-
néralement linéaire.

Suture selon I'une quelconque des revendications 2
a4, dans laquelle la surface conique coupée est gé-
néralement courbe.

Suture selon la revendication 5, dans laquelle la
courbe est convexe ou concave.

Suture selon larevendication 1, danslaquelle la bou-
cle est mesurée et dimensionnée pour recevoir une
longueur du corps allongé.

Suture selon la revendication 7, dans laquelle le
corps allongé comprend une aiguille chirurgicale.

Suture selon la revendication 8, dans laquelle
I'aiguille chirurgicale est placée sur une extrémité du
corps allongé.

Suture selon la revendication 7, dans laquelle le
corps allongé comprend des ardillons formés sur ce-
lui-ci.

Suture selon larevendication 7, dans laquelle la bou-
cle comprend des ardillons formés sur au moins une
partie de celle-ci.

Suture selon l'une quelconque des revendications
précédentes, dans laquelle la surface conique cou-
pée est configurée pour pénétrer dans un tissu.

Suture selon l'une quelconque des revendications
précédentes, dans laquelle la surface conique cou-
pée forme un angle d’environ cinqg degrés (5°) a en-
viron soixante degrés (60°) par rapport a un axe lon-
gitudinal du corps allongé.

Suture selon l'une quelconque des revendications
précédentes, dans laquelle la suture est sélection-
née dans le groupe constitué par fil a filament unique
et fil a filaments multiples.
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