SUTURE FOR WOUND CLOSURE, TI SSUE APPROXI MATI ON, TI SSUE
SUPPORT, SUSPENSI ON AND/ OR FI XATI ON SPECI FI CATI ON
w@ews®2@at erence to Rel ated Applications [ 0001PCTOER07/015876
application is a continuation-in-part of co-pending
application 11/1 68,173 filed June 28, 2005 on behal f
of the present applicant and which is entitled SUTURE
FOR WOUND CLOSURE, TI SSUE APPROXI MATI ON, TI SSUE
SUPPORT, SUSPENSI ON AND/ OR FI XATI ON whi ch i s herby
i ncorporated herein by reference and which in turn
clains the benefit of and priority under 35 U S. C
119(e) of U.S. Provisional Patent Application Nunber
60/ 584,927 filed June 30, 2004 as incorporated herein
BY TUREFORW OUNB| CLOBURE TISSIEHAPBRQ TION; TISSUE
invention relates generally to apparatus for tissue
suturing SHPPART, SUSRENSION AFYQRFIXKATHNsur gi cal
incision or wound closure as well as tissue
approxi mati on i n sur SREAIFIGAIIONUr es such as cosnetic
surgery. Background of the Invention [0003] A
substanti al nunber of devices have been provi ded
t hroughout the years which nmay be used for closure of

a wound or surgicg@RefeiRfidedd RBlate®UGPlicAEivisCeS have
i ncl uded staples, sewmng and stitching as well as

[0001] t | SSHifs SHNORON NS cSitfnuitRS-ih AR 4 cd P dirRGPPlidayion 11/168,173 filed
devel oped type of suture maybe generally described as

June 28"3‘?0638611%? alf Hf ﬂﬁE reser§ g[{hc%ﬁtaﬂﬁ SRicHSO& Rkl $UCIQJRE FOR WOUND

el ongat ed having pluralities of
CLOSURE SHESOH %@P%%XIMATION, TISSUE SUPPORT, SUSPENSION AND/OR

FIXATION which is herby incorporated herein by reference and which in turn claims the benefit
of and priority under 35 U.S.C. 119(e) of U.S. Provisional Patent Application Number

60/584,927 filed June 30, 2004 as incorporated herein by reference.

Field of the Invention

[0002] This invention relates generally to apparatus for tissue suturing and particularly to
apparatus for surgical incision or wound closure as well as tissue approximation in surgical

procedures such as cosmetic surgery.

Background of the Invention

[0003] A substantial number of devices have been provided throughout the years which
may be used for closure of @ wound or surgical incision. Such devices have included staples,

sewing and stitching as well as tissue connecting sutures.



bar bs and are designed for closure of wounds or
surgical incisions. In such use, the nmain fil anent
wWa@ppBioa®3tr awi ng tension while the pluraliti esPf/Us2007/015876
ti ssue-engagi ng barbs increase the "grip" of the
suture to the drawn tissue. [0005] Not surprisingly,
the need for ever-inproved sutures has pronpted
practitioners in the art to provide a variety of
suture structures which can be generally described as
barbed sutures. For exanple, U S. Patent 3,123,077
ed to Alcanp sets forth a SURG CAL SUTURE, havi n
[0004] an eq)raﬂrgaqném deyeloped tperof Butsiaybie nerally dssopibet 23 & tbg?g[l?fi
outmardly extendi ng barbs or projections formed on its
suture”s Sudhesatrey g50e@iLy wr@nsp&toamtecsthmﬁlamws hadngpfugayjtigy g ftissue-
sets forth a BARBED BODI LY TI SSUE CONNECTOR havi ng an
engaging torhgand drefdekigneshior elpsusoofwernds br surgiend incisians ghigpell yseythe
of closely spaced barbs di sposed al ong the body. The
main fibarebisapalies dawing éehsion whilkithegtlurdiities of tissme-ongaging hadstinayease the
of the body and in an opposite direction on the
“grip” fah@sunire @ thedtawartisede. t he body. [0007] U.S. Patent
5,425,747 issued to Brotz sets forth a SUTURE forned
of a bi oabsorbable material having a central body

oo 31 S50 ] e B 95T EARE BB G Pl

he centr bod Iate
the art Fpgo YIS Sro b AR SR TRiSH 7D oF ST B EF TIPS Bt
angl es therefrom The Iateral nenbers re c nst t%
suturesy BoHseTpl& o Se BUPR 36k 221077 i addo Alggme sa@? URaagsL suTure
cut and to provide a securely retain

having gp mesmcleﬂmbe gjamgntdelfininesaplunlitg el oefs\grql& exierfingbatsfr,
sets forth a SUTURE ASSEMBLY forned of a bi oabsorbabl e

projectipas &ringdl omity furfica central body menber and a plurality
of el ongated nmenbers in

[0006] U.S. Patent 6,241,747 issued to Ruff sets forth a BARBED BODILY TISSUE
CONNECTOR having an elongated filament or body which supports a plurality of closely
spaced barbs disposed along the body. The barbs are pointed in a first direction on one portion of

the body and in an opposite direction on the remaining portion of the body.

[0007] U.S. Patent 5,425,747 issued to Brotz sets forth a SUTURE formed of a
bioabsorbable material having a central body defining a plurality of lateral members exte;nding
perpendicularly therefrom in the same general plane with the central body. Each lateral member
further defines a plurality of barb members extending at acute angles therefrom. The lateral
members are constructed to be inserted laterally into two sides of a tissue cut and to provide a

securely retained structure.



a pl ane extendi ng perpendicularly on each side
therefrom The extending |ateral nenbers are
wo paosiozwsnect ed to the central body nenber by PCT/US2007/015876
connectors and each support a plurality of acutely
angl ed barb nenbers extending fromtheir-respective
outer surfaces. [0009] Wile the foregoing described
prior art devices have to some extent inproved the art
and in sone instances enjoyed comrercial success,
there remai ns nonethel ess a continuing need in the art
for no ' Ve i e
[o008] | Ov éﬁ%l.ie%ﬁen[ g,a%?bﬁé%ugggq %3*& s:et%iq'{nlﬂ[ ?gméirEIRﬁ?EIgénggf?med of

IS a genera

. of e present. i nventj.on to provi,de . r .
w viosbsggehiESedfat Bvins EXGEL ARy PR i My TP Y Efed mopiges
s i S B A e s s BB A RS,

‘ ti ssue support, suspension and/or fixation. uﬁ IS a..
intercongegted torthe eengrakhody meabenby eannecrs anbeash supArt apluralify jobgputely
to provide an inproved suture apparatus which is
angled ipaly membera ekigndity Somabeinigepeciivecdarsunaces ur ger y
procedures directed toward recently energing
nonsurgical mnimally invasive cosnmetic surgery

[0009) PT 0GR @8 f&b%(g%é R clipaRkidr {rfgdvides haveltb Bém@Btlent improved the

contouring. | 1] Thus, the inventive suture

t : : ' ty | continuin
st and L AGHE ol erclRa BEAREINaL LDUES, 8 rAANS MBSl » continuing
. fabrjcated in.el : [ ional or bi-directiona
need nd eraﬁ{c’[%ﬁ(rﬂé?m?%el%g%gé 8955‘%%%“%%%'% of the present
invention may be fornmed of el enents which are
i njection nolded or col d-headed and nmaybe used for
wound cl osure, tissue approxinmation, tissuesupport,
suspensi on and/or fixation. The nol ded or col d- headed
el enents may be foSoehaheofithginyentionf a nunber of
cross-sections as desired. The suture of the present
invention is constructed to

[0010] Accordingly, it is a general object of the present invention to provide an improved
apparatus for tissue suturing. It is a more particular object of the present invention to provide an
improved apparatus for wound closi:re, tissue approximation, tissue support, suspension and/or
fixation. It is a still more particular object of the present invention to provide an improved suture
apparatus which is particularly advantageous in cosmetic surgery procedures directed toward
recently emerging nonsurgical minimally invasive cosmetic surgery procedures directed éoward

facial lifting and contouring.

[o011] Thus, the inventive suture structure of the present invention provides an implantable
directional camming device which may be fabricated in either a directional or bi-directional
structure. The suture apparatus of the present invention may be formed of elements which are

injection molded or cold-headed and maybe used for wound closure, tissue approximation, tissue



be inplanted into the human body with or w thout the

use of an introducer and is designed to work in
w@emgeeBT on with the healing process post surPCTEE2007/015876

such as scar tissue formation and fibrosis. The

i nventive suture apparatus hol ds wounds cl osed or

fixates tissue without the need for suture knot tying

to maintain tissue approxi mation. The inventive

structure being forned of injection nolded or

col d- headed el enents may be fornmed w thout the need

for conventiopal K machine cutti pr ov

support; SUSRENSLOY NG BT yption, The mplded c{fﬁe@g]ea%ﬁ‘ ft"gﬁ 1pay be formed having
enbodi nents of the present inventjion, the suture g

any of ppumbsr REGFOSFSeatigNs 45 ééséF eﬁﬂ }‘9 é%tfl@r°ftfi?wrﬁﬁ‘?nb‘|“"?"ﬁ‘8n i geastructed to
In further enbodi ments, the suture may further include

be implanted irsm g thamap §pu¥ith Pewifkout the dpgofan iptraduiger. 4@ ixficsigned to
[001 3] Thus, in accordance wth the present

work in eompmciiomwith therhealing Rueassy postsuzgienl suphds sepiipgus ifergatiomand
el ongated fl exi ble body having first and second ends;

fibrosisa Thé invaitivesutfe appsmtne énlja yiomyiselosedort f@(a&@hsuﬁeﬂthqutﬁge need
bore therethrough, the tissue-engagi ng el enents

for sutiire kedt\tddg tonsintabietishongpad adatfdneRhdiheentioe ytructure being formed of
plurality of knots tied in the elongated fl exible body

injecti®RfbldeB6rA0Id-hdadel élbeOmay bé feemkdWitSouttietiead fur egnvefittonal
ti ssue-engagi ng elenents 1n a serial arrangenent on

machlrter&ﬁttﬁg‘?@%tﬁgtlfsiu@@rﬁbﬁl Begbnireand an el ongated porous

ti ssué bondi ng sl eeve supported upon sai d el ongated
erX|bIe body [0014] In further accordance with the
pres i nve |on there is provi.ded a suture assenmhl
(00121 o o b 7 EThpo PR PR éenﬂawh%%fwrﬁ giay b §?"§’F °¥a
ointed end and a fi_rst connecfor a curv nee

braidolBRlyesigmbAE: & 18 dn BTRT SR HBers e s BB R orher nclude an

connector end; an )
elongated porous sleeve to aid in tissue-bonding.

[0013] Thus, in accordance with the present invention, there is provided a suture
comprising: an elongated flexible l?ody having first and second ends; a plurality of tissue-
engaging elements each defining a bore therethrough, the tissue-engaging elements received
upon the elongated flexible body; and a plurality of knots tied in the elongated flexible body each
larger than the bore, the knots maintaining the tissue-en ga'ging elements in a serial arrangement
on the elongated flexible body; and an elongated porous tissue bonding sleeve supported upon

said elongated flexible body.

[(0014] In further accordance with the present invention, there is provided a suture
assembly comprising: an elongated needle body having a first pointed end and a first connector
end; a curved needle body having a second pointed end and a second connector end; an

elongated filament having a first end joined to the first connector end, a second end joined to the

4



el ongated filanment having a first end joined to the
first connector end, a second end joined to thesecond
w@omamet9eT end, and a plurality of knots for mePlCT/nS100z015876
filanment; a plurality of tissueengagi ng el enents each
defining a bore therethrough, the tissue-engagi ng
el ements being received upon the filanent by passing
the filanment through the bores with each
ti ssue-engagi ng el enent bei ng proxi mate one of the
knots; and an el ongated porous tissue bondi ng sl eeve
supported upon the el ongated fl exi hle body qiief.
second pRnneptppendy ARy PIRRENTREARPYS dernyed dn e Mament SR OfHssPfie
present invention, which are believed to be novel, 6 .are
engagirgetlenhents dachlefiningd bore thezathroyeh, hettisgiespgaginmelenrnis hEne
The invention, together with further objects and . .
received dpamthe diésnenhley pasking theyfiltraent thyeughribebosenwith pagh tissue-engaging
reference to the follow ng description taken in ,
elemenE Béifgprokingite dietdf thedimotsc asiymastonigaigd poravs tigyeg bandingtséeeve
several figures of which Iike reference nunerals
supporied @pén th¥ elonkfehie®BbEdy@Nd i n which: [0016] Figure 1
sets forth a side view of a conplete suture assenbly
constructed in accordance wth the present invention;
[0017] Figure 2 sets forth a side view of the suture
portion of the ppgseméschmibfiRDEawingEe assenbl y;
[0018] Figure 3 sets forth a section view of an
illustrative segnent of the tissue- gripping portion

of the present invention suture; [0019 i qur e set s
[001S1f or ¢ e e BES 05 DAATERA VR HER LT Jg? 8%1&%@0 ARy & s forth
prior to installation in the suture assenbA%'LO%ZOJ
with p@tigulrity 5n therppenged ¢laims T inveytian, wgetheravith further objects and

tissue-gripping elenment of Figure 4; . o .
advantages thereof, may best be understood by reference to the following description taken in

conjunction with the accompanying drawings, in the several figures of which like reference

numerals identify like elements and in which:

[0016] Figure 1 sets forth a side view of a complete suture assembly constructed in

accordance with the present invention;

{0017] Figure 2 sets forth a side view of the suture portion of the present invention suture
assembly;
{0018] Figure 3 sets forth a section view of an illustrative segment of the tissue- gripping

portion of the present invention suture;

[0019] Figure 4 sets forth a section view of a tissue-gripping element prior to installation in

the suture assembly;



[0021] Figure 6 sets forth a side view of the straight

needl e portion of the present invention suture
was@smomioyr [ 0022] Figure 7 sets forth a side vPemwusioo7/015876

the curved needle portion of the present invention

suture assenbly; [0023] Figure 8 sets forth a section

view of an alternate enbodi nent tissue-gripping

el enent; [0024] Figure 9 sets forth a front view of

the tissue-gripping element of Figure 8; [0025] Figure

10 sets forth a still further alternate enbodi nent of

the present invention whi rovides, a pidirectional
100201 ¢ PlgSreRssER giontvia L Be SoRiierabiad Emeptati 680 6 ew
of a still further alternate enbodi nent of the present
i nvention; [0027] Figures 12A and 12B set forth
[0021] r es pEiglireviesets forth aaidd vieecdfl thestral ghvseedfe partionssitegiresent ifgention
el enent constructed in accordance with the present
suture ageemdbily; on havi ng a general ly coni cal shape and sl ot
configuration; [0028] Figure 13A and .13B set forth
respective front and section views of a

tissye-ard ppi el ement i ning a gener.all . .
00223 S G R B8R 8 SR R 1t e B0 Yt gresspg mvention
set forth respective front and section views of a
suture a5sebl¥or i ppi ng el enent defining a general |y square
cross-section; [0030] Figures 15A and 15B set forth
respective front and section views of a tissue:

[0023]gr i pPigng: Sdetforth adedtion ivitgy 6f ah@ltérnkte bR odifRAISHSSRE frippirig

element;
[0024] Figure 9 sets forth a front view of the tissue-gripping element of Figure 8;

[0025] Figure 10 sets forth a still further alternate embodiment of the present invention

which provides a bidirectional suture;

{0026] Figure 11 sets fortha perspective view of a still further alternate embodiment of the

present invention;

[0027] Figures 12A and 12B set forth respective front and section views of a tissue-

gripping element constructed in accordance with the present invention having a generally conical

shape and slot configuration;

[0028] Figure 13A and 13B set forth respective front and section views of a tissue-gripping

element defining a generally five-sided tapered shape;



[0031] Figures 16A and 16B set forth respective front
and section views of a tissuegripping el enent defining
w@2d0k02®3T obed cross-section; [0032] Figures 17EI/asmo7/015876
17B set forth respective front and section views of a
flat disc-like tissue-gripping element; [0033] Figure
18 sets forth a side view of a suture portion
constructed in accordance with the present invention
and utilizing a plurality of tied knots for
tissue-gripping elenents; [0034] Figure 19 sets forth
a side view of 0 efe suture assenbly constructed
10029 s Sraa e SeReth ReBeive Fordant POCR URBPTE A
. _porous tissue bonding sleeve; [0035] Figure 20 sets
grippingglerpens definiag § Befradly SqUaE EIQFsSep¥™ i on havi ng
ti ssue-gripping elenments which are nonunifornmy
spaced; [0036] Figure 2 1 sets forth a partial section
[0030p1 de P\égu%y 18A AdSBUEEfORR dshediive Qomand §éctitn ividws of a tissue-
accordance with the present invention having a
srippibd SEHER ALARRL BYsur WBiBRks SRAYLEA Lo the el ongat ed
filament of The suture assenbly by attachnent
utilizing | aser welding, ultrasonic welding, or
adhesi ve attachnent;{OOS?] Figure 22 sets forth _a.,
[0031],5 ¢ FAguresel@A 1 LoBsst fortbipspsctive SontAnd sprbiop visys of a tissue-
. constructed in accordance with the present invention
grippipg ¢lpment sdefiming athres/loged ¢pssseetioys i ppi ng el enents f or med
by nol di ng or headi ng process; [0038] Figure 23 sets
forth a partial section side view of a suture portion

[0032ﬁ0n_5tFigLﬁEs9ﬁ7A EhdPCTEOdcE ARG Redpbdtive OBt MUQSARIMh vieWsIThifRNdisc-like
aving a plurality of tissue engaging el enments

t”“wgﬁﬁgﬁggﬁﬁgnpy a plurality of integrally forned

ement$ on the filanent body; and

[0033] Figure 18 sets forth a side view of a suture portion constructed in accordance with

the present invention and utilizing a plurality of tied knots for tissue-gripping elements; .

[0034] Figure 19 sets forth a side view of a complete suture assembly constructed in

accordance with the present invention supporting a porous tissue bonding sleeve;

[0035] Figure 20 sets forth a side view of a suture portion having tissue-gripping elements

which are nonuniformly spaced;

[0036] Figure 21 sets forth a partial section side view of a suture portion constructed in
accordance with the present invention having a tissue-gripping element secured to the elongated
filament of the suture assembly by attachment utilizing laser welding, ultrasonic welding, or

adhesive attachment;



[0039] Figure 24 sets forth a side view of a suture
portion constructed in accordance with the present
WO pas/02G96N utilizing a braided or woven nulti BCT/ER07/015876
filament. Description of the Preferred Enbodi nents of
the I nvention [0040] Figure 1 sets forth a side view
of a suture assenbly constructed in accordance with
the present invention and generally referenced by
nunmeral 10. By way of overview, suture assenbly 10
conpri ses four basic elenments which are a generally

st rai.ght 11, a flexi.bl e.el.an Qdy.. 20 :
00371 o) | Fifh 3255 ot e PR oS R Sy i Rkntprea i

and urved hody .14, More specifi.cally, suture
sccordse with 5 P CRRY iRt ayines RRGLYY HSe B GRBE fi5mys formed by

. formed of a plastic material such as pol ypropyl ene or

molding prhepfigg PEYSESSi ncl udes a general |y pointed end 12 and a

connector end 13. Suture assenbly 10 further includes

a flexible elongated filanent body 20 having an end 22
[0038] sec UFigere 28 sete forthCd partial Sedtion side vigarofarsuiessmariidrecbnitedctad. in

FI exi bl e body 20 further supports a.plurality of

accorddntc® WitR {RGaShTIBvakieNRMIS: SPlutalltyufghsud enghiing Qerhéntddsiioned
in greater detail ill Figures 4 and 5. Suffice it to

by a phit@iit§ o Gh&rdlRAbrhddStitF o SRARUNHe BlaBRRIMHody,3dt hr ough 47
are substantially identical in structure and are
recei ved upon flexible body 20. In addition,
ti ssueengagi nq el ements 3Q through, 47 conpri se )
(0039] gene‘n?lque§4éstﬁ' ot 2 9 Yiey of 8 suthisipOrion feasuced in arcpidanng with
character to the suture assenbly in its engagenent of
the presepkigyentiopytilizing a braided 9p wrvenmytigtyped Blamegtey bl e body
20 further defines a plurality of tied knots 50
through 67 which are tied within flexible body 20 to
provide limtation of the novenment of tissue-engagi ng
el enent sD&Briptnidhe Prgfernad Embpe of thedyvetion F| exi bl e
body 20 further defines an end 2 which is received
Wi thin a connector 16 of curved body 14. Curved body

[0040] 14 f F'irghll'éqrseg%}tﬁlgﬁd@ VRIS sﬁﬁl'fmsgéjntﬁy BorbtRucted in accordance with

the present invention and generally referenced by numeral 10. By way of overview, suture

1 DD @X

assembly 10 comprises four basic elements which are a generally straight body 11, a flexible
elongated body 20, a plurality of tissue-engaging elements 30 through 47 and a curved body 14.
More specifically, suture assembly 10 includes an elongated straight body 11 formed of a plastic
material such as polypropylene or the like and includes a generally pointed end 12 and a.
connector end 13. Suture assembly 10 further includes a flexible elongated filament body 20
having an end 22 secured to connector 13 in the manner described below. Flexible body 20
further supports a plurality of tissue-engaging elements 30 thrdugh 47 set forth below in greater
detail ill Figures 4 and 5. Suffice it to note here that tissue-engaging elements 30 through 47 are
substantially identical in structure and are received upon flexible body 20. In addition, tissue-

engaging elements 30 through 47 comprise generally conical structures which impart a



Connectors 13 and 16 secure ends 22 and 2 1 of

flexi ble body 20 by use of a conventional crinping
wa@edaoaotoyent . The present invention suture nmay BPET/US2007/015876

fabricated of either absorbative or non-absorbative

materials to suit the patient and the procedure.

[ 0041] As nentioned above, the present invention

suture assenbly is suitable for use in a variety of

wound cl osure, tissue approximtion, tissue support,

suspension and/or fixation procedures. However, as is

dxrectxcgugé%q&ce&tr I}ogt ggqt?ui%o@\éqeeg}bﬁwn {eggsaggr%l?rlgg ggstulaggs is ﬁetyer seen in
d whi ch f - t .
B e

.. the directional or directional character praovided
within gyxxb]e@ggézgmg@ylg@ limjtatigapf thegnovepieni RfHissre-engagipgslements 30
enhance the |ifting and contouring capability of the
througls 4 upas, fible bosiy 0o FlskiblachoR 8P Fustier dafines Heendl which is received
suture is forned of a nonofilanment material .such.as
within pobyeriop)t efwmiresd todg 14 GevedAody i 4 ftrtherdafinesim sharp pointed end 15,
absorbabl e material such as PDF may be used. Once
Connettosdi3taadl 16 setare dnde23 kd Q1 dfiflexibierbedy 20 bgsecdfarcaoventiomdl
ti ssue-engagi ng el ements 30 through 47 forma

crimpifeittmnaait. THPprEdnt friventidnsatird may bdfabiticasaiue eithelt absorbative or
actually Iift and contour the tissue. Wile not

non-absbrBhtiv@Andt&HaUS8 shit R patifakhd tebakceqir@cedure, the
present invention suture is well suited to use for

lifting and contouri ng nasol abr al I | nes (smle lines)
as well as retracti,ng of the at| @ Q. other .

(00411531 o gHe AR50 FE PRI ST S BBE SR ol vseina

The procedure,ut|I|2|ng t he present |nvent|on sut ure
variety of waupd glopyre, tisaHeAPRFR¥ITPRIGD; HisSue SURPQLt iSYsPepsion and/qs fixatign

conpared to conventional cosnetic surgery. The .
procedyres cAQivAVET: @t 154130 mentioned Jhprs dirtPressyidAYengan suivigasemp e

perfornmed under |ocal anesthesia with the patient
particylashyewell swdfed torefsoin proFsduzasenbich implyanfgea-lhiBing opeendenriag durieg

suture is inserted deep into the subcutaneous tissue
cosmeti¢ surgery hmctduness Dnting suchhiee, the directional grip or directional character
provided by tissue-engaging elements 30 through 47 further enhance the lifting and contouring
capability of the suture. In its preferred fabrication, the entire suture is formed of 2 monofilament
material such as polypropylene or the like. Alternatively, an absorbable material such as PDF
may be used. Once inserted under the skin, the directional character of tissue-engaging elements
30 through 47 form a permanent support structure for the tissue and actually lift and contour the
tissue. While not limited to use in any particular procedure, the present invention suture is well
suited to use for lifting and contouring nasolabral lines (smile lines) as well as retracting of the
patient’s jowls or other parts of the body which need lifting or contouring. The procedure

utilizing the present invention suture is extremely safe and requires relatively little time

compared to conventional cosmetic surgery. The procedure utilizing the present invention suture



new contour is desired. Typically, as few as three

suture insertions significantly raise the cheek
w@emso293mhi |l e as few as two sutures correct!| yP@i/asmd7/015876

may be utilized to draw back the patient's jows. The

suture may al so be used to raise the patient's brow

and pull back neck tissue. Al so, the present invention

suture may be used el sewhere such as pulling in waist

lines. Once inserted, the gripping power and lifting

effect of the tissue is maxim zed after several nonths

may b%@?&n&&fhﬁ%{ i,°§§3’§°sﬁ$sm%ﬂﬂ% agr%rétnr m fnsr%%gg? arfa[b X/\TY% bl%urmg
h t that the
the profPREY, T bl s e oA e o e A pnere th
new G ouE leaEedy um?.aﬁv Pl By FHT B G Qaggi’?%{e;hq dheck
& cific applications or uses. Thus, the nunb
comouf 068 Engh By atures furiet BRW PPN Llo e Bipkghastient's
garded as_illustrative of the &ql nci pl es of

jowls. ab%mrp Gy ghsotbgasgsh tagaisn the patisAt's brawand @rl!é bagkenenlp ligpue rso,

not as limtation as to the inventive structure.

the presg gapntinguyruse may be uset ghsethere suchias pulling of waistdingsiQnee inserted,
portion of suture assenbly 10. As descri'bed above, the

the grippieg poweriand Bfitrigefifestuf thedtissuedb mdrimizad afleosegetibdionths when the
flexible preferably nonofil ament body 20 fornmed of a

collagemadfelid patic®ttstisswshas Gdriied @fmhe iR tissuctcigadihkélemérteXxi bl e
body 20 defines an end 2 1 and an end 22. A plurality
of tissue-engaging elenments 30 through 47 are threaded

(00421 P e e B oy BT e il ”“Sﬂt%hse?@}bgfe o Yfolengaging
| ur.ali f Kk K 50 t h 67 [ .
ctemety Y1t 1 08 peeh L 6P e ey & 50TE PURL G spof chotoe

flexjpl.e b ener al spaced_ i nterval s
and m%ynraaclégé)emag? g)é am}a&qll‘ 10 sppcﬁéé/ aplecatlons or uses. Thus, the number of
tissue-engaging elements shown in Figure 1 should be regarded as illustrative of the principles of

operation of the present invention suture assembly and not as limitation as to the inventive

structure.

[0043]) Figure 2 sets forth a side view of the suture portion of suture assembly 10. As
described above, the present invention suture includes an élongated flexible preferably
monofilament body 20 formed of a material such as polypropylene or the like. Flexible body 20
defines an end 21 and an end 22. A plurality of tissue-engaging elements 30 through 47 are
threaded upon flexible body 20. As is better seen below in Figgre 3, flexible body 10 is tied to
define a plurality of knots (knots 50 through 67 shown in Figure 1). 'Knots 50 through 67 are
positioned upon flexible body 20 at generally evenly spaced intervals and are utilized in limiting

the movement of tissue-engaging elements 30 through 47 upon flexible body 20. Thus, it will be
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t he novenent of tissue-engagi ng el enents 30 through 47
upon fl exible body 20. Thus, it will beapparent that

WO p@soz09enhgagi ng el enents 30 through 67 are sePCHIUB3007/015876
pl aced upon flexible body 20 and that a correspondi ng
plurality of knots 50 through 67 are tied in front of
each tissue-engaging elenent as it is threaded upon
end 22 of flexible body 20. For exanple, assenbly of
ti ssueengagi ng el ements 30 through 47 upon flexible
body 20 is initiated by threaded tissue-engagi ng

sprare B RBASE FPRPRS af frods o7 & e e %ﬁ&mﬁw@s&edy 20

ang théﬁawﬁispdﬂdii‘? Bﬁ’iﬂﬁitigﬁsﬁf'@dﬁ%ﬁie %‘75%? HESiAEP AL FFBATRP epessing
Th f flexibl

ctemepiag i5BRagE Wit P02 O kil ozl TR Gaplse sy of fsue-

continues as each tissue-engaging el enent i s threaded
engaging 61Fmentg 39 sravely 4 epoptlexiblschpdp 80 ariaitiated Py ireased fisswergngaging
into proximty of the preceding tissue-engaging -
elemers|4d pavied amd 2% foihe desirediposisionioa bpdn20. gersalirt knohbhiy ted dn
is tied in flexible body 20- Once all of the desired
flexible ibgdyi20. deyh tipqug engagingrddandngbisttiwenied spemtided dfdlexible body 20
flexi ble body 20 and the conresponding travel limting
and polsition&i in guvaxitie o tissedengagihg elefkrdd7bTieeréxddy, 12Qib1d Body 2D isatied to
body 20 is ready for assenbly to straight body portion

form Kbat @n This pracedurb ochytinpes dsieach tisdud-aRAging Blefegiis thrdaded Bpon end 22
conplete the suture. [0044] Figure 3 sets forth an

of flexétilé BEAYEAD At EéreiiteBmPesd in@br&Mimit) 8KihE bféc&ﬁﬁ’é’h%@e-%@égﬁg

section views of tissue-engaging elenents 44 and 4

elemeSQAGHT Whick NRIcBABspoRdihS ﬁoé‘i@dﬁﬂ%rm@?ﬁ Gd REfxdONSdy 200 @)ﬁce all of
in the exanple of Figure 3, Tlexible body 20 I's sh

e O S A et
corres% ra@@l’ 1f 1BB%ML ﬁavggmé}ptged {h%? exi ebo%}é 20, gdeé%r%)ﬂyzo is

i ong of rrespond sste- eng
ready ﬁ# a&grqbé'q{) stk':ﬂgigtl'f)'ogy portion 11 and curved body portion 14 (seen in Figure 1) to

complete the suture.

[0044] Figure 3 sets forth an enlarged view of a portion of flexible body 20 having section
views of tissue-engaging elements 44 and 45 secured thereon in the manner described above.
Thus, in the example of Figure 3, flexible body 20 is shown supporting tissue engaging elements
44 and 45. Correspondingly, flexible body 20 has been tied to form a pair of knots 65 and 64
each of which limit the positions of corresponding of tissue-engaging elements 44 and 45. In this
manner, tissue-engaging elements 44 and 45 are able to transfer drawing force from flexible
body 20 to surrounding tissue which is engaged by elements 44 and 45. Once again, it will be
noted that this engagement is directional in that elements 44 and 45 provide substantial greater

engagement of tissue in the direction indicated by arrow 48,
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manner, tissue-engaging elenments 44 and 45 are able to
transfer drawing force fromfl exible body 20 to
W@ o08020987 Ng ti ssue which i s engaged by el enmeneGT/u820am05876

45. Once again, it will be noted that this engagenent
is directional in that elements 44 and 45 provide
substanti al greater engagenent of tissue in the
direction indicated by arrow 48.[0045] Figure 4 sets
forth a section view of tissue-engaging el enmenT30. It
will be apparent to those skilled in the art that

[0045]t ! SZI!r’igﬁr%Q%@? 'eD¢h § %ei%g‘éﬁ‘%%w%‘? tig hé{%@“ 8142#%%%??%2{] wx.l?fnl%uag)garent

1_) substanti a | _den_tl ca _ _ hus
o nos A A iSRS e S BB Y D e
s b b 5 R R S bl et i

. generally frusto-conical in shape and thus defines a.

conjunclion ShsgF W beHTatopd 8 4P esqEalywelEiedisis-engrging glomeits 31
bore 16 which is sized to fit snugly upon flexible

throughydfy Moy spesidicplly, issmerpneaging elenmng @ i geperaliy frpstogpriead in shape
i ncreased volune for interior portion 78 thereof. The

and thug @pfineg p ngmeysend 7S andaflarcdengalyi Egd &5 defines a Boret76 ydtidhgs sized to
Wi th the open character of flared end 77 and interior

fit snughBuppdlesitde eody@O0isesn iiniBigare Q) 4rad ende]7 prowidessinewapad voigme for
property for elenent 30. As nentioned above, the

interiort postime’8ctherefl The eintvabtitape of tiskuteengaging slbmem\30tbgettitr with the
maybe fabricated using injection nolding or

open cleapdcebr bEfAgted gnd BTN ifitéfl6r BScodfsFate @SproVilik b SuttaaHAMA e hgaging
suitable materials may be utilized in fabricating the

propert ifGltEneR0 YR PlstBeriloREELHoSe, e tls&%-&fg@@ﬁ? ElemBNt€ BE th@Bresent
suture assenbly, materials such as polypropyl ene or

inventidh\@ayteHBbritala ubiRe Thit@ieAtholAnd st c%m-ﬁéimng tédfliques as desired. While
advant ageous. AltTernatively, absorbable materi als my

a numbRt SQuitb 1498 @rialk A BE uEligHd"if g%ngﬁfg%tlﬁ]egﬁs%{kaﬁ'lgéﬁgg al\é{}]%r\ﬁ’s of the

of tissue-engagi ng el enent

presentmn{i(m ﬁ{nhggassé%})m%{%ﬁ gLEcélLag 8@&8#%?18?{3 qlerts]tgct: Hl‘(se have been found

e_xt ensi on O_
to be sutil!aglse W ch/%.gtlaggous. Alternatively, absorbable materials may also be used.

[0046] Figure 5 sets forth a rear view of tissue-engaging element 30 showing flared end 77
and interior 78. Also seen in Figure 5 is the extension of bore 76 through end 75 of the tissue-

engaging element.

[0047] Figure 6 sets forth a partially sectioned side view of straight body 11 in the absence
of attachment to flexible body 20. As is described above, straight body II is fabricated of a
suitable material such as polypropylene or the like and defines a tap;ared end 12 forming a
somewhat pointed end structure together with a connector end 13. Connector end 13 is shown in

partial section and defines an internal bore 17. Bore 17 is sized to receive the end portion of
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el ement. [0047] Figure 6 sets forth a partially
sectioned side view of straight body 11 in the absence
wotooae@shnent to flexible body 20. As is descp¢hEs2007/015876
above, straight body Il is fabricated of a suitable
mat eri al such as pol ypropyl ene or the |like and defi nes
a tapered end 12 form ng a sonewhat pointed end
structure together with a connector end 13. Connector
end 13 is shown in partial section and defines an
internal bore 17. Bore 17 is sized to recei ve the end
portiagn offl exibl ody 20 (seen il re 1), .
ﬂembltia?ﬁar eseon it Fluge B Soneb %“‘Ef&%ji}’aﬁ“ Fhte i dQiflsriBlaksdy 20
throu h the applijcation of a conventional cri in&
througwf@@eg%ca P ef 2 SRR SFPIPENS REPCep IEE Hies™ BB?‘OEG?H e body
een received within bore 17. [0048] Figure 7 sets
20ha51befrmﬁceavq§amhnabq>ry ldectioned view of curved body 14. As
descri bed above, curved body 14 defines a sharp
poi nted end 15 and a connector end 16. Connector end

[0048]16 dﬁg‘umse’wfohﬂtaq;aﬂﬁhy bstiBneki/ sV bEdurved boldy &4l Agdescribed
receive the end portion of flexible body 20 (seen in

above, c'u%ﬁ? %)])c fﬁe?&%ﬂﬁgﬁ#&lmﬁ dV G%%nﬂe@tdr%n@[ﬁf&hﬁ&ltdf end 16

astl erial such as polypropyl ene or
con Rl ARG o
roe B AL S B,
polwr?‘éﬂ%ﬂe&?&e"'ﬂwﬁﬁ%a%%&{s'8?%'115%% B AP BRRy B o e
struchg S GreDBY o I L AT oy Lot of Hoxll G o
respective section and rear views Qf an illystrative

(seen ipIR IR At Etodowo I ﬁ%qwmhésqs?@v%aaﬁ CH @p@g@ﬁéﬁ%twn 1f13gplied to

di fference between the tissue- 9 % el ement
connector end 16. The very sharp point formed in end 15 facilitates the insertion of curved body

14 into skin or other tissue.

[0049] Figures 8 and 9 set fo;th respective section and rear views of an illustrative alternate
embodiment tissue-engaging element. The difference between the tissue- engaging element
illustrated in Figures 8 and 9 and the tissue-engaging element set forth in Figures 4 and 5 is

found in the generally elliptical cross-sectional shape rather than the circular cross-section shape

found in the above-described embodiments.

[0050) More specifically, Figure 8 sets forth a section view of an elliptically shaped tissue-
engaging element generally referenced by numeral 70. Tissue éngag'ing element 70 defines a
narrow end 71 having a bore 72 formed therein. Element 70 further defines a flared end 73 and
an interior 74. Element 70 is preferably fabricated utilizing injection molding or cold-heading

manufacturing processes. It will be apparent to those skilled in the art that tissue-engaging
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illustrated in Figures 8 and 9 and the tissue-engagi ng
el ement set forth in Figures 4 and 5 is found in the
w@emwsnai9By el | iptical cross-sectional shape raP¢iEFUS100AMS876
the circular cross-section shape found in the
above-descri bed enbodi nents. [0050] Mdre specifically,
Figure 8 sets forth a section view of an elliptically
shaped ti ssueengagi ng el enent generally referenced by
nunmeral 70. Tissue engagi ng el enent 70 defines a
narrom1end 7 1 having a bore 72 forned therein
ement 70 further defines a flared end 73 g
elemem r?pmv&eswree apRAtivergPlacemEnEodiSSIST (RERgES e @ €gi§ 30 through 47
qt|[|2|n ection nol ding or col d-headi X :
shownrip mgum:t igbepﬁlsbeﬁeagent tq thage skillsd imihs &F‘égﬁ‘ apiralifpggtissue-
skilled in the art that tissue-engagi ngel enent 70
engagipg slemgats sachiisrebament 7@ meybe ntjlized épn%aeenemmteba& ¢lergends 30
engagi ng el enents 30 through 47 shown in Figure 1. It
throughidl7|defreibbdiatidver Inappain epylicttons fidee beski foursithatihe ¢liptival cross-
that a plurality of tissueengagi ng el enents such .as
sectio®b L1 d-enfAging plement 70 provides sonichdvaiage; omener irageneral, the
el ements 30 through 47 descri bed above. In certain
operatddfiticsueleppaping elbrdent 76 e substartidlly iivhti¢al & b bperhtionalf tissue-
crosssection of tissue-engagi ng elenment 70 provides
engagm@PRendaly ¥NécRA & Figawaver, in general, the operation of
t1ssue-engagi ng elenent 70 is substantlally i dentica
to the operation of tissueengagi ng el enent 30 seen |n

igure 4. [00 ] gure sets forth a re Vi e
jo0s1 ssUBZWR§SEs fﬁaﬂef BAEREY ?gugsﬁwwns&}eee?ﬁiﬂwwmg bore 72 and

interior 74 formed therein. Tissue-en g.el
interiqr (A forged dhsreincLissierengaeing dement 20 ﬁff@e's%ﬁ @ﬂ?f@g S’L‘Efp Ils’et s
forth a side view of a still further alternate

enbodi ment of the present invention suture generally
[00s2] ef ermEgeredobats FoHIES dde BOw of & still fukthbreal@aRIetibodintent SfxB€present

skilled in the art froma conparison of the enbodi nent
inve:n%ni %Jﬁﬁe BERPAIN refeFNESH U yainfeR 80, It WilTbedapperent @MEbst Bidtled in the art
from a comparison of the embodiment of the present invention shown in Figure 2 and that which
is shown in Figure 10 that suture 8.0 provides a bidirectional suture. Suture 80 includes an
elongated flexible body 81 having ends 82 and 83.A first plurality of tissue-engaging elements
90 through 99 are supported upon body 81 and are positioned by a plurality of knots 110 through
119. Knots 110 through 119 are tied as simple knots in filamentary body 81 in the manner
described above. Suture 80 further includes a second plurality of oppositely facing tissue-
engaging elements 100 through 109. Tissue-engaging elements 100 through 109 are positioned
upon body 81 in an opposite orientation to that of elements 90.through 99. In a similar fashion to
the above- described suture, a plurality of knots 120 through 129 are tied within body 81 to

secure the positions of tissue-engaging elements 100 through 109. It will be apparent to those

skilled in the art that the opposite orientation of tissue-engaging elements 90 through 99 from
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Is shown in Figure 10 that suture 80 provides a
bi di rectional suture. Suture 80 includes an el ongated
wo b@gioioa7 body 8 1 having ends 82 and 83. A fiPG&I/US2007/015876

plurality of tissue-engaging elenments 90 through 99

are supported upon body 8 1 and are positioned by a
plurality of knots 110 through 119. Knots 110 through

119 are tied as sinple knots in filanmentary body 8 1

in the manner described above. Suture 80 further

i ncludes a second plurality of oppositely facing

. ti ssueengagi | ene 10Q throu 109, ... . .
tissue-Sp BRI G | Ohg PEOVELOR OTES D 1R 8% diegionsl gripping
0Siti,0 upon body 8.1 in apn opposite orientation tq
characterjstie Swfaggﬁdf@ﬁ@ﬁ?rgowy%lm%gww;ﬁ?es I“ﬂ‘eéf’ ahifirectipngl gHp isggquired.
Lo tqe above- described suture, a plurality of knots
It will berqually - appgyrntite shose gkilleddg the arhirem serminine Figusesemdrld thate
posi tions of tissue-engaging elenments 100 through_109.
alternatyve agfapgensatsip Hierasapgeneentsnd sissusiengaging ¢lementeshgwvn in Rigures 2 and
the opposite orientation of tissue-engaging el enents
10 mayd@ utitizesiwithoRgdépasingifeomthe epigiaayidrsgope of teapiresefiCidvertion.ugh
109 provides suture 80 with a bidirectional gripping
accordanbawith e insirtant Rivahtagd of thopredensiavdntion sutdresthe §ositdn of tissue-
procedures where a bidirectional grip is required. It
engaging diémdits @q ahd flampparydotly howtihesihe sHéntdtidd of theltidSuedhbaging
fromexam ning Figures 2 and 10 that alternative ‘
clemenBm#@oAEHE 6r doBnblidtd a8 dEsiied IMBEt Spifid dnd HHRIERIAGUNB: a given
el ements shown in Figures 2 and 10 may be utilized
procediye! hout departing fromthe spirit and scope of the
present invention. In accordance with an inportant
advant age of the present invention suture, the
posit.ion of tissueengaging. elenents upon, the )
[0053] £ | aﬁ.lswalff;;etsm LRETFEFUveFicw Al Uy pEaging slegrent gastructed in
ti ssue-engagi ng el enents may be varied or conbi ned as

accordageg ith @ stilb further aligreate embodiment phthe pragent invigatders It willpe recalled
~given procedure. [0053] Figure 11 sets forth a
that FigyegsGaad 5iabeve/seb forthfa faustd-enmipal emlppalifneny oéthe peasent invention tissue-
constructed in
engaging elements while Figures 8 and 9 set forth an elliptically cross-sectioned conical body
forming an alternate construction for the tissue-engaging elements. Figure 11 shows a faceted
embodiment of the present invention in which the outer shape of the tapered tissue-engaging
element defines a plurality of facets. Thus in Figure 11, a tissue-engaging element 85 defines a
bore 87 therethrough. Tissue-engaging element 85 is generally tapered to define a narrow end
and a broader end and is covered on its outer surface by a plurality of facets 86. Tissue engaging
element 85 is suitable for substitution in any of the above-described suture assemblies and is
representative of a still further alternate shape for the tissue-engaging elements of the present
invention suture. Thus, it will be apparent to those skilled in the art that a variety of tissue-

engaging element structures or shapes may be envisioned and utilized without departing from the

spirit and scope of the present invention.
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accordance with a still further alternate enbodi nent

of the present invention. It will be recalled that
woe@anz®3Z and 5 above set forth a frusto-coni Pel/US2007/015876

enbodi nent of the present invention tissueengaging

el ements while Figures 8 and 9 set forth an

elliptically cross-sectioned conical body form ng an

alternate construction for the tissue-engagi ng

el ements. Figure 11 shows a faceted enbodi nent of the

present invention in mhich t he outer shape of the

o0 2 AT FRBRLI LA R S Al e o
b 87.th h.. T
and sofioa R, § 5o ie eRiE 51%5{ e Bl ot %?e,a\ew front
apem%&%a?mb SRTH) P HehEhGGeEnsSaE= i gh G PR A2, 143
85 is suitable for substitution in any of the

and 144 §lats Hids 443 adl 44 furthes aids inevhp fipsug bapding ey tissue engagement of tissue

representative of a still further alternate shape for

engagpgelemegg!m@ engagi ng el enents of the present invention
suture. Thus, it will be apparent to those skilled in
the art that a variety of tissueengaging el enent

[0055T I UG EshcBfrert REBERc B Y ighPesQRKI 2 958 %l@d?l@eyfg?t]h irﬁggctive front

wi t hout departing fromthe spirit and scope
i oS ARELs, YRR R 9 RO IS B
157 ol %Eé%a ; ?ﬁﬂgﬁfcaﬁﬁ%@}%ﬁfi&fﬂ%ﬁ%ﬁ% J3hyls4 155 and
156, ‘Z"%E I FreigR 16 eTBirala 8 S0Pt B9 deo® St ind onle onif it
143 and 14 furt?&r aide in the tissue bonding or

capabxgi P fissus FHBRRERSIemEt 1t¥-ssue engagi ng el ement  140.
[0055] Wth concurrent reference to Figures 13A and

13B which set forth respective front arid section
[0056)vi ewsdVitlacdnicaere refigng 0 FighkssméAtand 0B ddifishnesfoathtrépedtieg front

body 151 having an aperture
and section views, a tissue engaging element 160 includes a tapered body 161 defining an
aperture 162 therein. Body 161 defines a generally square-shaped end portion which provides

corner sections to enhance the tissue-gripping and tissue engaging capability of tissue engaging

element 160.

[0057] With concurrent reference to Figures 15A and 15B which set forth respective front
and section views, a tissue engaging element 170 defines a tapered body 171 having an aperture
172 formed therein. Body 171 further defines a plurality of lobes 173, 174, 175 and 176 at the
larger end thereof. Lobes 173 through 176 enhance the tissue 'enga'ging and tissue-gripping

capability of tissue engaging element 170.
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157 fornmed therein. Body 151 further defines a
plurality of end |obes 152, 153, 154, 155 and 156.
Wa owes2@32 t hrough 156 cooperate to enhance t hBCT/USHOB015876
bondi ng and ti ssue engagi ng capability of tissue
engagi ng el enent 150. [0056] Wth concurrent reference
to Figures 14A and 14B which set forth respective
front and section views, a tissue engagi ng el enent 160
i ncludes a tapered body 161 defining an aperture 162
therein. Body 161 defines a generally square-shaped

. . . . ¢ hanc.
100s8IFC DA bRt et iR G 1R g 168 st Brefiresg e rome
: : . i
ot eSS L9 e S AR DB s
ti, t d section views, a tissue engagin
BN e e R R
[ 1 furth defi

Lobes ggg ]rl%c?uiﬁil lgg éﬁt;agﬁggggtss?gggéa%m%%g %{158%1;1@1);{713 cgab{lﬁiéls Qfetisésue

I arger end thereof. Lobes 173 through 176 enhance the
engaging eepenti¥fagi ng and ti ssue-grippi ng capability of

ti ssue engagi ng el enent 170.[0058] Wth concurrent
reference to Figures 16A and 16B which set forth

i ufdd 1Y AGYE 178 WHHSEPORRIRPLATe
et 1 e Ll T PRk srom

and se@RAVidWsS a 1iSde teﬂ@a]rgﬁ{g"blerﬂ_éﬁ? 1§48 E4 %@%&g?irgg%gdggcg%?ed body

defines a trio of | obes 183, 184 a _
191 havingAUBhted dherntGfNBD Gl fndrdig SUE €ngagi ng and

ti ssue-gripping capabilities of tissue engagi ng

el enent 180. [0059] Wth concurrent reference to

Figuges 17A and 17B which set forth respective front
1006015y, S fegpeipdlisvarigusly Skaped syngigsging elsments sedfbrth sbove, i

defines a generally circul ar disc-shaped body
will be apparent to those skilled in the art that a variety of tissue engaging element shapes may
be utilized without departing from the spirit and scope of the present invention. It will be equally
apparent from the discussions and Figures that follow that a corresponding variety of positioning
elements may be utilized to cooperate with the various tissue engaging elements described
therein. The essential function of the tissue engaging element is to provide a grip or engaging
characteristic for the suture while the function of the positioning elements such as the tied knots

set forth above is to provide a restricted movement of the tissue engaging elements and thereby

transfer the gripping force between the tissue and the tissue engaging element to the suture body.

[0061) Figure 18 sets forth a suture portion which includes tissue gripping elements formed
by knots tied in the elongated flexible body of the suture. It will be apparent to those skilled in
the art that Figure 18 shows a portion of a suture constructed in accordance with the present
invention. With reference to Figure 1, it will be recalled that the complete suture structure

includes a flexible elongated body together with elongated straight or curved needle portions.
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191 having a center aperture 192 forned therein.

[0060] Wth respect to the variously shaped tissue
wer@ageegr el ements set forth above, it w il bePEppPs2eT015876

to those skilled in the art that a variety of tissue

engagi ng el ement shapes may be utilized w thout

departing fromthe spirit and scope of the present

invention. It will be equally apparent fromthe

di scussions and Figures that follow that a

correspondi ng variety of positioning el ements may be

ti.lhzed.tQ c at e varj,ous_fi.ssue enga
Thus, 8 Becro GRS oas e s I 1A15TRS R o6 G SO
the tiss e en elenent isto rOVide a or
inven Vﬁ@&@iw& ?ﬂ@ia?@?i%f TRRFTUCHES SRR Il\élg’ieﬁée‘“ﬁca“%
function of the positioning elenments such as the tied
Figurq [f;thews a portisp Pﬁaé‘BWe‘ 9 havipg pr eJonapteddlexily hadyt18 which supports
nmovenent of the tissue engaging el ements and thereby
a plurglity AEKSRe ergoEige Flspionq 196158 abbafoehich fe felrissied ssknpts i in
ti ssue engagi ng el enent to the suture body. [0061]
elonggtedyilexiblg Bodyet9$. flowillbeaappurentrtethoos skiltad imttieckt that¢hamesose of
tissue gripping elements formed by knots tied in the
tying ktotayah egkrotehé7p 1B dd\P9 df badyd 96 ix topeavide anvinldrgddesegment which
apparent to those skilled in the art that Figure 18
functisisosm tissysenpiging dément s Thus; e vartetg o f differet knotsasgdedzddeflexible
with the present invention. Wth reference to Figure
body 196 tb pprovidel this uriceie@vitheluttdegrtind feors GENpR{t &n SétipdloBthe present
structure includes a flexible elongated body together
inventidrt h el ongat ed strai ght or curved needl e
portions. Thus, it will be understood that the
enbodi nent shown in Figure 18 fornms a portion of the
| nvent.i ve  su e uti zin t he remai nder of the )
10062Lt ¢ CHBTE 13 36 KRG i OF AETPISis SeeISEup g ORsgigied in
shows portion of a suture 195 havi ng an el ongat ed
accor ainfeWBil an te erpbogdiment o thepersent inveption %ﬂ%i gepergily te?eswed by
ging elenents 197, 198 and 199 which are
nume*iah%iq Bit way AfOVRIEMS Seiescassambly J0(his constrpted gesterallydrigecordance
196. It will be apparent to those skilled in the art
with th@gbrigatien pfisubure 4 0 gét forth above in Figure 1, in that it provides a pair of generally

rigid needle-like structures joined by an elongated flexible body. In further similarity, it will be
noted that suture assembly éOO includes a plurality of tissue engaging elements which are
positioned upon the elongated flexible body by corresponding positioning elements such as knots
or enlarged beads. Suture asserubly 200 differs from the suture assembly set forth above in that
it further includes an elongated portion of the flexible body which is free of the tissue engaging
elements and which supports an elongated tissue bonding sleeve positioned upon the flexible
body. As described below, the function of the tissue bonding sleeve is to provide a mechanism
for further enhancing the gripping and tissue engaging charapteristics of suture 200. In essence,
the porous structure of the tissue bonding sleeve allows the growth of tissue into that porosity

and strongly bonds the sleeve and as a result the suture to the patients tissue. The inventive
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tying knots such as knots 197, 198 and 199 in body 196
is to provide an enl arged segnent which functions as a
WO p@sz09¢ngagi ng el enent. Thus, a variety of dPET/E8mNT1/015876

knots may be tied in flexible body 196 to provide this
function wi thout departing fromthe spirit an scope of
the present invention. [0062] Figure 19 sets forth a

side view of a conplete suture structure constructed

in accordance with an alternate enbodi mrent of the

present invention and generally referenced by nuneral

suture E%arg(sbteg%/}:acg%d gfélﬁg\égh\{%}}? \f/)V%l 3 ga(pgqbgearﬁgtg e%]}.) H\(il“ﬁ’ﬁ’@ absorbatlve or non-
bri cat.ion of suture 10 set forth above in Figure 1,
abs“‘%aﬂ"‘i‘ﬁé@nﬁ provides a pair of generally rigid
needl e-1i ke structures joined by an el ongated flexible
body. In further simlarity, it will be noted that
[0063 ut uMorespexifidally A6uré 200 ircladesa palrwf alohgatedgentialg tsilient needles
engagi ng el ements which are positioned upon the

201 are 70adaviag rdshexivb kigarp ol 20 ad205¢ Needids 2@ HAY0Y firHendefine
el enents such as knots or enlarged beads. Suture

respecﬁ%@ afRhimert QAd S 1D 06.F AeloRBatSd H1ékiBle BESEIMD 1¥ se®Bfed between end
forth above in that it furthér includes an el ongated

attachﬂl@ﬁt& 6§ Z%rb?ngécffé%' 20h Gnd 6k Imlhglﬂa doted t'h?t% ﬂ{e e&&ﬂple shown for

I ssue engagi ng el enents and support

suneAORRIRLEL 9] 5K SeRARD A ALSUEARRSIEL S AP S coparen
Pt §s e R T tHe e

escri uncti’on o

to tho%e s%ﬁﬁ:g mngﬂ %ggm ng evebcgfl gbqeﬁgogggm{dﬁsoge d‘lg eggeg]?é{gerd or hooked

eri,stic uture 200. In essence, the porous
“gnﬁﬁl aﬁ I%Wefsg 33ue bondi ng sl eeve allows the

grom h of tissue i nt o that porosity and strongly bonds

the sleeve and as a result the suture to the patients
[0064] i ssUe.acchndancewith the/felyidatioresetrfythboteg blongaédfiexitse hgdya210

variety of inplantable materials including absorbative
suppoftk a PRt 6f dpatddui sutbdn@idind Slements 201 through 220 which are positioned
upon body 210 by a corresponding plurality of knots 221 through 230. Further, elongated
flexible body 210 supports a second plurality of tissue engaging elements 231 through 240 which
are positioned upon elongated flexible body 210 by a corresponding plurality of knots or other
positioning elements 241 through 250. It will be apparent to those skilled in the art from the
descriptions which follow that positioning elements 221 fhrough 230 as well as positioning

elements 241 through 250 may alternatively be knots tied in elongated flexible body 210 or may

comprise headed or beaded segments in the manner set forth below and illustrated in Figure 20,

[0065] In accordance with the alternate embodiment of the present invention, elongated
flexible body 210 defines a portion which is free of tissue engaging elements 211 through 220
and 231 through 240. It is upon this portion of elongated flexible body 210 that elongated

flexible tissue bonding sleeve 251 is supported. For purposes of illustration, sleeve 251 is shown
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[0063] More specifically, suture 200 includes a pair

of elongated generally resilient needl es 201 and 204
whanwsgposespect i ve sharp ends 202 and 205. . Nerdi/&52080015876

and 204 further define respective attachnent ends 203

and 206. An el ongated flexible body 210 is secured

bet ween end attachnents 203 and 206 of needles 201 and

204. It will be noted that in the exanple shown for

suture 200 in Figure 19, both needl es 204 define

strai ght needles. However, it will be apparent to

e R TN -

se s as shqwn above in Figure 1. 64] . In , .,
theredf LTt RPHRR PR et B OLUSvp Gt FiakByercd in accordance
., elongated flexihle body 210 supports a plurality of '
with %)ﬁ%iggaeqdﬁ espturg ﬁ&%ﬁlﬁ@%&% mgwmbx PRSKIoRmE Ehemen)si2S and 255
are positioned upon body 210 by a correspondi ng
at endg|292 and 252 rgsperiavslsofzlepve Btlough 230. Further, el ongated
flexi ble body 210 supports a second plurality of
ti ssue engagi ng el enents 231 through 240 which are

[0066pOS| t IndRGRFREN B HBAL Bidvd b5k BloBelI@rna2dfhe Whabflexible and
corresponding plurality of knots or other positioning

e S O Syl NGO 38
accori{RE wi Sl I%Qfé B¢ fa%h@ﬂ%ﬁtlo? %1%%%%59!?' ﬁ%gﬁ%xgéf%cfeszs"ﬁé {me?e?qb}ly

positioni enent s alternati ve

om0 5 b B S RS R D P Pl
oo BB R A A o bk s
s TP SR L s A afobares
provifs e SERTER (0 GRHPUAE TP U1 G5BT 5o H R G Bacepnds with

the body of sleeve 251.

[0067]  Asmentioned abovez the present invention suture may be fabricated utilizing a
variety of differently shaped tissue engaging elements. Additionally, and as is also mentioned
above, the attachment or positioning of these tissue engaging elements may be similarly varied
upon the elongated flexible body portion of the suture. Thus, Figures 20 through 24 set forth
below provide side views of portion of these alternate embodiment sutures which may be
fabricated in accordance with the various embodiments of the present invention. Thus, in
Figures 20 through 24 it will be understood that the Figures st_low a portion of the suture
assembly which, in its entirety, is fabricated in the manner indicatéd in Figures 1 and 19 and in

accordance with the construction shown therein for sutures 10 and 200.
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flexible tissue bonding sleeve 251 is supported. For

pur poses of illustration, sleeve 251 is shownsupported
waoip@s/obwady 210 general |y equidi stant fromthe PEDUSEIFE015876

of tissue engaging elenents thereon. It will be

apparent however that the position of sleeve 251 may

be varied in accordance with specific needs of suture

200. Sleeve 251 is positioned by positioning el enments

254 and' 255 at ends 252 and 253 respectively of sleeve

251. [0066] In its preferred fabrication, sleeve 251

|se at erxlbIe and deflnes
[0068]cent ‘giﬁgl?yaﬁ?‘gwth ‘F’Fncle6° ’5“%"1&%6?‘!%"& PSR 260 is shown
erX|bIe body further accordanc
havmgv'wteﬁ sﬁe ?@P@PP%&%WPE&MGM Ryyrakity of positioaing clements 262, 263
i nvention, sleeve 251 is preferably forned of a )
and 26faredpimad. Losikionias glsments 26f 263 st 264 meywdifemnatingly spmplijednots
... material. The preferred function of the sleeve 251 is
tied in flggiblehedy 361 enveaxherrarlded gr headedipntosthe ﬂexibheeboéy ingthemagner
251 allows the tissue within the patient to "grow
illustrafedtin Figyre Dol simplh etrbeditnslly theftissiecpgagiiSdemditts may be formed by
process provi des an enhanced tissue gri pping
simply¢'fiptdning tthe Aexiblbbodyatoifernt enlirpasent thexdoé fiksheidivhensivnd Body 261
bonds with the body of sleeve 25 1. [0067] As

supportseiiorrespoadiap pUgality BEtiRICSRALInE BéRBAL 265,266 HhE26MYOMIMportance
fabricated utilizing a variety of dlfferently shaped

to notetih Fiaufe 06 AP vl ued fORR lading OB fdshié BpakLInY elefRAtsDSS5, 2%6 3h& 967.
ment i oned above, the attachment or poSitioni ng of

Thus, it #8586 dppaRHESRGA kN R
= lupon t t?g el or?gat ed fl e§l|tﬁ%pgglééﬁgnﬁ?|nggﬁﬁg%%%ﬂ%40ﬁ% of

tissue SHghdhEelehBMS is J%h&%gcﬁedzﬁdw %%Ql hgih Hete %%t Ia%e?%p%catmns in

provi de side views orti ése alterna

R T e T T X -

dnventl on. Thus, in Figures 20 through 24 it wll be
understood that the Figures show a portion of the
suture

desire

[0069] Figure 2 1 sets forth a suture portion 270 having an elongated flexible body 271
upon which a tissue engaging element 272 is supported. Of importance to note in Figure 21 is
the utilization of an attachm;ent 273 between tissue engaging element 272 and body 271 which
provides a direct attachment and which may avoid the neefl for positioning elements. This

attachment may, for example, comprise ultrasonic welding, laser welding, adhesive attachment

or other direct attachment mechanisms.

[0070] Figure 22 sets forth a partially sectioned side view of a suture portion 275. The
importance of suture portion 275 is its utilization of a one piece structure for the flexible body

and tissue engaging elements. Thus, flexible body 276 is molded or headed to provide a plurality
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assenbly which, in its entirety, is fabricated in the

manner indicated in Figures 1 and 19 and in accordance
WOWaok/02¢987 constructi on shown therein for suturPSI/LIS20aTC5876

200.[0068] Mre specifically, and with reference to

Figure 20, a suture portion 260 is shown having an

el ongated fl exible body 261 within which a plurality

of positioning el enents 262, 263 and 264 are fornmed.

Positioning el enents 262, 263 and 264 may

alternatively conprise knots tied in flexible body 261

. b l.d h d h fl ble b
v TR SR 5.5 BT sl 4508 5 s
h t
v e R B b SRR, e BTGB, B, O ™

enl argenent thereof in one dinension. Body 261
supports a corresponding plurality of tissue engagi ng

[0071]el emFiguse 25¢zts Bfib apadiaPétiondidd vipw bf Angaretportivnt280 hiving an
Figure 20 is the non uniform spacing of tissue

elongatsadRYIbITb Ry 2R Rithin’OBich 2 BfurditgloBfbéitiodin V\E SleniehtsWish) 288@nd 284
apparent to those skilled in the art, le in many

are forh28 b e Mifegkd) pb Aol 08 BEE) 739 Q'fusﬁhtéé'uﬁfoﬁﬂﬁﬁﬂ'rﬁ‘g’ R RORMIDy
is contenplated and nmay be utilized, there remain

headin@loR ﬂolcﬁ%ﬂo@é&gés% Stakig Wpin%cﬁrghgpré&é&k n ngxf st %Ep}ents 282,

engagi ng el enents may be vari and may & RonCuni for m

23 S RO O o RO B G o

arepo&’ﬁ&feﬁ goﬁbg@tjfg&engagl ng elenment 272 is supported. O

ort nce ote in Figure 2 1 is the utilization of

an attachnent 273 between tissue engagi ng el ement 272

and body 271 which provides a direct attachnment and
[0072Mnhi c Figvag24sats rth Asideadai i supoe pertiom pemgratlyaeterensed by numeral

Thi s ,attachnment may, for exanple, conprise ultrasonic
290 whieh dliilhzg:; a maudté strand [bakiidhagl, or acivers lurgasddt fies thiebddy@91 0Bbéy 291 may

direct attachment nechani sns.
be fabricated of a variety of implantable materials such as braided polyester, nylon or other
materials. A plurality of positioning elements 292 and 293 are formed in body 291 as tied knots
therein. A corresponding plurality of tissue engaging elements 294 and 295 are also shown upon
body 291. Of importance with respect to the embodiment of the present invention shown in
Figure 24, the braided or woven character of body 291 further enhances the tissue bonding
characteristic of the entire suture structure. The braided or woven characteristic of body 291
allows tissue growth to adhere to and grow into the spacing between the various braided or
woven strands of body 291. In this manner, the tissue adherence is greatly enhanced as the entire
flexible body of the suture assembly provides direct tissue bonding superior to that realized with

the single filament flexible bodies used in sutures. The braided or woven character of body 291

provides better attachment or tissue bonding initially. But perhaps of more importance is the
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[0070] Figure 22 sets forth a partially sectioned side
view of a suture portion 275. The inportance of suture
W@oB093275 is its utilization of a one pi ecePCT/US2007/015876
structure for the flexible body and tissue engagi ng
el enments. Thus, flexible body 276 is nol ded or headed
to provide a pluralityof tissue engaging elenents 277,
278 and 279. Such nol di ng or headi ng processes are
known in the art and may be utilized in sone
enbodinents of the present invention. [0071] Figure 23
ts farth a partial section side view,of sut ure, .
eventuﬁloar?mmzébe W&?ﬁsﬁ‘g‘ﬂ’é‘hmél E%e&t% OV RSBV 9@5{? tissue
within which a pluralit 05|t|on| el ements 282,
engageygemt alapg the Lntife deredy ofthe é iblp 94&1@@@% ofglafr ®W# of body
281. This integral formation may be provided by
headi ng or nol di ng processes or staking or inpacting
[0073]Pr OC &%k has BAEA bhd¥asis bind gl Shi@reRIsiembiBWhicE Brovidds a frplagable
shown, a corresponding plurality of tissue engagi ng
directi6hd? BB pdftice 3Bchddbé 8ifher URedtiBRA] ok BiNEtect BEH iPRBNcation. The
281. (0072] Figure 24 sets forth a side view of a

suture\%ﬁehﬁﬁﬁrus{ﬁi@fvlh Ly %qﬁc%h gﬁlﬁgrnga E@&ﬁ@m@d oPéH1IBh&lded Mnufacturing

rad or woven
echni g e 30 bl%ef’%ﬁ%eﬁfl%?“d @?J“fe R

suspeng}onragﬁ%{ F xat gfsuieee%%agﬂé Z S na}reé %&2%% %rggi%g Fﬁler circular
291 as t.ied knots he

fo
Cr°ss-ic8{3%%rﬁﬂ}waﬁ°%gf¥%ﬁs PR pedFe i lgméigcﬁgscmbmm he inserted
into thI% 3‘3’6‘?’? g 26?\*?{\%1'[?'%12\8@%{1 ?\[{l\% utc,%:%fn an I uﬁeé'l}'heoqresteﬁbmventlon suture
present inpvention shown in Figure 24, the braided or -
is desw&éﬁ Rk FRoRipCAn Wighithe herfing BracetsPog SHEgRaE d he yentive suture
tissue bonding characteristic of the entire suture =
assemblyshewn helds wpends closerbwithnut thewneed fonsitere kapt tying ¢o @pintain tissue

body. 291 allows tissue growh to adhere to and grow
approximiatiort.he spaci ng bet ween the various braided or

[0074] While particular embpdiments of the invention have beeﬁ shown and described, it
will be obvious to those skilled in the art that changes and modifications may be made without
departing from the invention in its broader aspects. Therefore, the aim in the appended claims is
to cover all such changes and modifications as fall within the true spirit and scope of the

invention.
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woven strands of body 291. In this manner, the tissue

adherence is greatly enhanced as the entire flexible
whoag/ 02931 he suture assenbly provides direct tPEHUS2007/015876

bondi ng superior to that realized with the single

filament flexible bodies used in sutures. The braided

or woven character of body 291 provides better

attachment or tissue bonding initially. But perhaps of

nore inportance is theeventual gromh into the spaces

W thin the braided or woven strands whi ch provides

@#ﬁ gﬁﬁ? . along the entire length of the
THAT e§ﬁ§§gﬂ%g y pg$tion of the suture. [0073] Wat has

been shown is a novel suture assenbly which provides

an i nplantabl e directional canm ng device whi ch nmaybe

ﬁi her directional or bi-directional in fabrication.

8 SUYUE PR EnDl y shown may b e fabricated using

i njection nolded or col d-headed manuf acturi ng

techniques and is suitable for use in wound cl osure,

tissue approximation, tissue_support, suspension

and/ o qlengated dlexibly body doried 867 hrgided SRAYR mpltiplerstapded

whi ch provide either circular cross-section or
memberhdvingtfirstand seaond e8dsct i on. The present invention suture

assenbly may be inserted into the human body either

with or without the use of an introducer. The present

i nvention suture is designed to work in conjunction

wi t h i plardiepd tisguepenpaging clemstts sachgiefining a bhee therethrouigh,esaid

suture assenbly shown hol ds wounds cl osed w thout the
tissue-eA8Rnd MEm&it Hcevégonlsyid Rpnpaedfiexiblabody; asdue

approxi mation. [0074] Wiile particul ar enbodi nents of

t he i nvention have been shown and described, it wll

be obvious to those skilled in the art that changes

and nﬁ’elu‘;dlﬁf‘Bf 19108 (ERYn DAd BRASiteN AR bEIRAER lafifdr taﬁ gdid bore,

the invention 1 n its broader aspects. Therefore,
i oM i fai ' &l Sdid . eRYSraRtdmeitGlsaid elongated
st o b ARAACA Rl iy 10 USRS clong
ﬂexibleslpo'dry.'t and scope of the

2. The suture set forth in claim 1 wherein said tissue-engaging elements each define a

narrow end and a broad end.

3. The suture set forth in claim 2 wherein said tissue-engaging elements are each

generally frusto-conical in shape.

4. The suture set forth in claim 3 wherein said tissue-engaging elements each define an

open end.
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i nvention. THAT VHICH IS CLAIMED I S: 1. A suture

conprising: an elongated flexible body forned of a
whe@sdz®3dr woven nul tipl e stranded nenber havPemUSt00%015876

and second ends; a plurality of tissue-engaging

el ements each defining a bore therethrough, said

ti ssue-engagi ng el enments recei ved upon said el ongat ed

flexible body; and a plurality of knots tied in said

el ongated fl exi bl e body each [ arger than said bore,

said knots maintaining said tissue-engagi ng el enents

bonf A5k R RABERA R PO0T T et o sai ¢

ti ssue-engagi ng el enents each define a narrow end and
a broad end. 3. The suture set forth in claim?2

wherein said.ti ssue-engaqging el enents are each .
gene raaﬂ“F‘SF%fePﬁ éf“@g% o) ﬁ‘}a&g? ‘gflﬁg 5#3751 2 cpraceir egﬁfcﬁ?eg tg ggid first
forth in c¢lajm 3 wherein said tissue-engaging el enments
end°fsé‘§ﬂSP“§@F‘iiﬁ8x‘g1?f1b8B§r‘?“gnd. 5. The suture set forth in
claim4 further including: a curved end having a sharp
poi nted end and a connector end joined to said first
end of said elongated flexible body, and an, el ongat ed
body #9elonegted bpdy having aprintedendand @rraeractsr eahipineditygad second
to said second end of said elongated flexible body.
end of said elongated flexible body.

6. A suture assembly comprising:
an elongated needle body having a first pointed end and a first connector end;
a curved needle body having a second pointed end and a second connector end,
an elongated_ﬂexibl‘e body formed of a multiple strand braided or woven member
having a first end joined to said first connector end, a second end joined to said second connector
end, and a plurality of knots formed in said filament; and -

a plurality of tissue-engaging elements each defining a bore therethrough,

said tissue-engaging elements being received u;;on said elongated flexible body
by passing said elongated flexible body through said bores with each tissue-engaging element

being proximate one of said knots.
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6. A suture assenbly conprising: an el ongated needle
body having a first pointed end and a first connector
wep@s/o209%ur ved needl e body havi ng a second poi PCBEUSENT015876

and a second connector end; an elongated flexible body
formed of a multiple strand brai ded or woven nenber
having a first end joined to said first connector end,
a second end joined to said second connector end, and
a plurality of knots fornmed in said filanment; and a
plurality of tissue-engaging elenments each defining a
bore therethrough, said tissue-engagi ng el enents bei ng
recei ved upon said el ongated flexible body by passing

id elongated flexible hady through said bores with
Shchneiess e%sswalé(@ff'&f@ftﬁ slo s BE‘?YFI‘Q%B‘F&WWBGE‘S%%C‘B‘PGNS are
ai.,d knots.7. The suture assenbly set forth in claim®6

8enefaﬁ}ﬁé'fl%?-ﬁ°@afrld ti ssue-engagi ng el ements are general |y

frusto-conical. 8. The suture assenbly set forth in

claim7 wherein said tissue-engagi ng el enents define

generally circular cross-sections. 9. The suture.

&s s Erfyujure agsemblytset forth i elaim Twhtreinsaid tsaieebngaging elements define

t'i ssue-engagi ng el enents define generally elliptica
generally cissla eoiss-sersions0. A suture conprising: an el ongated

flexi ble body fornmed of a braided or woven nultiple

stranded nmenber having first and second ends; a

plurality of tissue-engaging elenments each defining a

tSor Ehd duture hdsedblythiet foeth ¢h claim 7 wherein said tissue-engaging elements define

generally elliptical cross-sections.
10. A suture comprising;

an elongated flexible body formed of a braided or woven multiple stranded

member having first and second ends;

a plurality of tissue-engaging elements each defining a bore therethrough, said
tissue-engaging elements received upon said elongated flexible body to form two spaced-apart

groups having a space therebetween;

a plurality of knots tied in said elongated flexible body each larger than said bore,

said knots maintaining said tissue-engaging elements in grouped serial arrangements on said

elongated flexible body; and
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ti ssue-engagi ng el enents received upon said el ongat ed
flexible body to formtwo spaced-apart groups having a
WG pasmmBer ebet ween; a plurality of knots tiedP¢THUSENT015876
el ongated fl exi bl e body each [ arger than said bore,
said knots maintaining said tissue-engagi ng el enents
in grouped serial arrangenents on said el ongated
fl exi bl e body; andan el ongated fl exi bl e sl eeve forned
of a porous material and supported upon said el ongated
flexible body bet ween sai d groups of tissue-engagi ng
el enent s. he s tur set forth in cl |n110 wher ein
s a| d &y %‘é’ﬁ%ﬂt 'ée%‘le et Of & perqugrpteral and Supnogiss wepp said
a, broad end and wherein said elongated flexible
elonga@fi S@e}éleubgdbbgwwbmg@ypsy kipeye-epge emende of said
el ongated flexible sleeve. 12. The suture set forth in
claim 11 wherein said tissue-engaging el ements are
each generally frusto-conical in shape. 13. The suture
dét Thepsutureiset forthimelail Whehez¢in said tissusiengagingaieragyitiggch define a
el ements each define an open end. 14. A suture .
narrowcnApnd & brogd emdhansl wiregein eald tlongatdsl Rexihdelsledverinpasitmhediby a knot on
brai ded or woven multiple stranded nenber having first
each sideof sarlosdmgared diexibie gideme.al ity of tissue-engagi ng
el ements each defining a bore therethrough, said
ti ssue-engagi ng el enents recei ved upon said el ongated
flexi ble body fornmng at |east two spaced-apart

AnOURS sdufelst hh ivcl@in POShdrEinRAD @is@kﬁﬂg@@ d16m&fd &e each
el ongated fl exi bl e body each larger th

generally frusto-conical in shape.

13. The suture set forth in claim 12 wherein said tissue-engaging elements each define an

open end.
14. A suture comprising:

an elongated flexible body formed of a braided or woven multiple stranded

member having first and second ends;

a plurality of tissue-engaging elements each defining a bore therethrough, said
tissue-engaging elements received upon said elongated flexible body forming at least two

spaced-apart groups;
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said bore, said positioning el enments maintaining said
ti ssue-engagi ng elenents in a serial arrangenent on
wa@ aiod/ozioengat ed fl exi bl e body; and an el ongat eBICT/US2007/015876

fl exi bl e porous sl eeve supported upon said el ongated

fl exi bl e body between said groups positioned by a pair

of said positioning elenents. 15. The suture set forth

in claim1l4 wherein said tissue-engagi ng el enents each

define a narrow end and a broad end. 16. The suture

set forth in claim15 wherein said tissue-engagi ng

el enent re each.general ly frustop-conjgal, i hape

17, TROMSEIY PEPGHONTE qlements in & {onetth iy Bed ghon targer than
said botrcle,ségia %oselggr%ggl gigmgrlltg nngprftasmigg (s:.'Ed gigstl:s-gr?gagﬂlg% e%?en?sr}g a serial

arrangement on said elongated flexible body; and

an elongated flexible porous sleeve supported upon said elongated flexible Body

between said groups positioned by a pair of said positioning elements.

15. The suture set forth in claim 14 wherein said tissue-engaging elements each define a

narrow end and a broad end.

16. The suture set forth in claim 15 wherein said tissue-engaging elements are each

generally frusto-conical in shape.

17. The suture set forth in claim 16 wherein said tissue-engaging elements each define an

open end.
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