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SUTURE METHODS AND DEVI CES Background The present
invention relates generally to nethods and devices for

W@ edosi1mysDr positioning bodily tissue in surgiBel/US2005/017028
applications and wound repair, and nore particularly
to a surgical sutgyfiyre RHHGHs ARE pisNEegs for joining
or positioning bodily tissue using a suture having a
plurality of barbs that R¥%#%4 he suture to be pul | ed
ﬂfﬂ‘pma@hden’QOItrélstSsl.gEneirdﬂy onetddsadidvides ydinines ipsdinomng bodily tissue in

surgical Jﬂpl%gt%ﬁ%d %quQ%aé l‘ﬂl aFtlc %itlh Vi§a £u? (%lgi%m%}x%‘? %eq%)d ant{ (}evmes for joining or

opposi te dlrectlon rectio
positionipehodilyAisgyp ing|ajsyiiyre iving apbysliy learts detrepmit s ptoipeplleg dhueh the
tissue in ¢d ldredoni Ht 0didg MoteB R WEMhE MtuedSatthe fo&ﬁ‘dﬂsﬁt@ m tﬁ&ﬂpp&sﬁ&d@&hon
gﬁ?%ﬁee HiRD Eonﬁfbgh E;cllﬁs,uﬁcir%% & %ﬂlurllrah;pl %barlbs tlslaH germt ] e %u.r Q) pulle(? through tissue

ection
in one dﬂﬁ‘atombéfd%tsema‘ietnw%hﬂrﬁ@tutealt tﬂl@tﬁsw nrdthpmssetg élreptmno algh sutures may have one

end that i pcﬁlﬁéﬂ&o hlIbwth&trEH&ﬁ i ph 4L tk@Uﬁglﬁt‘fkgleM$ e HII&H(Q‘I A HothbrSnBBat is an

a the tissue at e tial
anchor vV’ﬁ‘iﬁnhsee FS%C Bt ﬁﬂg‘t gﬁ%ﬂn@%‘ﬂ’tpml“tﬁ’ Rl é’ﬁ%"ﬁ{m‘tt T e pae Gretion. Bi-
directiong] jbgrbadtsitayns m@l hadibprbe¢xicodiad in berdbexdorsal buereedandmypokisgterbs at the other end,

preventind &oRsne Y6k 8D Qitlﬂegﬂﬂoﬂ%hqgéﬁeo ?1' eglr%p &elf‘]e%n @Et\g&gﬁ\?@%gﬁe?@rggdé ment
\) | \)

bar bs_at r
HPbeR i Biaretied of e BLPH"E ke mFlﬁaeet? H HE POt TGP FBRED 2ip g, and
curvilinefy @étinme such walppg sintseidalendl@rksdviet. Ha @&efaﬁhclfﬂaﬁt&lﬁﬂhateﬁl an alignment
commderp @[tlpt(ﬁgpa%t% %egﬁné ﬁ)r Eﬂaﬁlﬁly Qha't z{]sq‘lja g ttegll'tgrmﬁlla% Q! % a strarlnhg agl a sinusoidal
, straight, Fihear patt such
paﬁemteaanaéqs&ﬁ%s a %‘}“?ﬂﬂé‘tﬁa&a‘ln s0 f&ﬁ‘%}l cor kscr ew. | n gener aI such

Babdd et ss Iﬁ@fbﬁhﬁtﬂfoapprdikuﬁife tRbue @djﬁ@rﬂ&o SRR Cord BRhe $8pdidliod, Bfro position
and supp&?l?sgmu% %%re ngrg ns onﬁ g&fo%ndé? groceglﬁ%g such fshcos al ma su?% é’g: gglt Sg: ;[: S{ 2

term nates along a S|nusoﬁﬂaﬂﬂpath and so forth.

Bar bed sutures nay be used to approxinate tissue

t]ssue s i on,

ROAEE Bl psRa i o Sl S50 Roues® Rbie i spppoined cne
a pluralltmf@@rémm@nmhmrlﬁ@mm bodg,andyer ynd HBvingraraychAc Gbe gibe germit
movemerIt Qf tfierkﬁtuﬁ rtlﬁ&%ﬂ ghe Itlﬂ‘»M@iH tHe Qﬂec@onb@ﬁlpv%gelﬁ UF tHe Iﬁ)nlte% o eﬁm blg\%g( movement of

udi ng an_ el ongat ed. body, one pointe

tho su i G PR AT B SRR F PEAPEELOPe ﬁwé?ryncafl%taﬂéast one
arcuate lilnb elygndiag clitsideehegnibhéra ui thahodyto a gﬁh&t‘degr@'th}m A baSs, pEpievénts movement of
the sutuer e E?e@ttlon%g ?anﬁler?t UE ! I%m%ela s ﬁ&l A ah«%f otiélh ng arte ?Swded including but

direction of novenent pol
ot it ARG POV 43P OF AT e eRound t@&@@sané it ggel o differing

lengths, vilihlo£@itHot3eg@ientIBACHFE. Mhe @Iﬁchttrhﬁa}{)tbk E}Jafﬁﬂle Qﬂlﬁpse_ﬁﬁ% aﬂféSlhéﬂﬁpe clip shape,
out s

“T” shap% ‘g ﬁll s (ér%ﬁts atounte%l";tl ‘&1? he e% alé)géjnt%t OOP %néltelé Fms@g:nca %mqe %?Hequg shape, or
the shapejgfgniy¥1”. and prevents nmovement of the suture in the

Misd &&Ird o B plRRYEARRIon @fa rﬂeﬁl@d ﬁ%la&h@éjba%@ sutfe M BEdiI§ tidbued The suture
chor ovj ded, L ncl but not |limted

e 55 e oL PeELeREio i bt odh ity s e direcin
of movengpiaf help@maimd andhsisbodymana thwisttire egayeffomahe diiedtiorsfingement of the
pointed echp r’Iﬂé H&hod\f‘ﬁciulaes%serﬂﬁg t]%%%‘nteﬁ @Igir@ﬁlg §utlﬁ£ ﬁ%m@ge a ch.Een a Vancmg the suture

fo , ave
through tlzﬂ t1§s§e gxﬁlétag the: ce]ntralsﬂqglﬁ% 18 \msqqs'edglgamgé)atﬁvmﬂsgare Aeyiaten gom the first path
proximaté'td the atdleabtam@miticdendlof ta shi@e florgadecoNEyathS{ah &e s ald path &@€s an angle with
the prmec@e(a I’ﬁ%{ ]%f,%\/\ﬁe{d ﬂ?erlf’i)tﬁr% ren@ined Jtﬁhe%ps%g %% 8% at %ast apgroxm%%L 13/30 dff*grees

present 1nv 1 on
%‘Fth‘if P%@rdag t@attwwéqaer% GYuHe ¢ metknd@f H’lﬁmtglaé?afb@ suttpig én bodifsijisae to
approximht® Gdsubd@ SacAkidd &‘a&buﬁﬂﬁpr&memt'ﬁ@ s@Relindhdds & 168 Bﬁer ;ﬁinted end and a central
nov e nt of he S u

poion e b gl A S s e PR B B B B s
resi st novenent of the suture away fromthe direction
of novenment of the pointed end. The nethod incl udes
inserting the pointed end of the suture in the tissue,
and then advancing the suture through the tissue such
that the central portion is disposed along a first
path The suture deV|ates fron1the flrst path
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approxi mate ti ssue on each side of a wound is

provi ded. The suture includes at |east one pointed end
wa@an@saizent ral portion having barbs that all owaoDvusIesb17028

of the suture in the direction of novenent of the

movemerﬂ of thd sﬁﬁireetﬁ’ﬁiy @(ﬂlgthé ERbRh W&@E&l& oﬁﬂe ptolﬂ{%d aﬂt l]!‘fleemél){b@%cfuﬁeg M inserting

novenment of poi nt ed

the pomted e{l(]i](():y ahe X lndtgestmfuﬁ %tﬁnﬁéva{l% ﬂﬁdptﬁrle dough, e tissuerafpag a first path. Then the
suture dewigfps from thfnﬁrtt lhah toifeiBver sl fatheenesatly ispoten (rtckdll@ a@aititobBhe wound. The

suture fulttﬁéf &Uﬁ@s fdafind éegtﬁ&l Saﬂ?é Qﬁlgaté‘toftﬂe ats'l%gtpo?% inte-Eh:ggl otttlggutlsirlé %]ﬁng a third path,

dthe t g ‘ﬁ%F% fromthe f W a secon
and the third Ralp Lorppn ARels et Hr%ﬁcaeﬁ éﬁCW‘ Pafindgd the A TRRA RS e ST path, of
least appoxitoatele 39 degtebser devi ates from the second path prOX|nate
i . d.end of .t sut ur
: ﬁlﬁ%%& ng'«%c Jr&ﬁ&&mﬁ [ p? genplé\?e a,tnh Tpel ord‘n(s)}1 pgaﬁmgﬁ Slfl%e‘%eftf?gilﬁgbed suture
in bodily s 8 e I‘?@éd‘f?ﬂﬂdﬁmfh"ldeﬁ aftiere gl en domtisctod, om pohed end, one

end termis@ia@indn pahd, andf plablity SASlbs @dﬂaﬂdl@(ﬁdﬁﬁﬁ@ﬂeﬁp&@ HABPLESS The!ﬁcghor extends

ordanc W t.h i nventi on
ousice i e of il PRAPL GRS Sralliio b Put AT BTV B+ St e s
through ther{istye @i ﬂlleyilft«'qtlslsﬁ aoyeegisns o rointed @d endwoumtimpemprt ofthd@tire in a direction

opposite thé\@ireSiish bf Bove it SRS oRRA Bld0 ML - }99}@%3 m&’gﬁeﬂ? ot tﬂé fafre, 11t1 the direction
ural l

h
o080 IR TR, o s Bl
wound ang pdviaering ghetsevre Siraught thé dheuetuhtdl t}penthxhdflqyeaﬁecﬁlktehdwﬁ@/strh@than the tissue to
resist furtBHr Bt RlentGEHE GSue! l%ﬂlg ki annﬁ ?%idc;lglh hemb l?srélg:s perm t

verment, of the sutlre throu e tissue in the
P48 &??ISWC%‘YItWé%% tn"%lfl% ﬁ@etm ofplasipge sialerdiectionel satmte in tissue using
an insertiopplgdepangrovdded.t Tie swutt incl@dds Bn &’lon@:itéd&ﬁﬂy &fé pOIRRO&II] de Eﬂ@l@ermmatmg inan

anc ora i se eriphet e e.’gc Th
h | rpﬁlgl ky%@ba% !E&‘é%@‘?r?& ﬂﬁ é) 'igatﬁ? mgﬁh I’{) }E hen ap Irx elbﬁ(?eg«?ed extends

event's novenent
outsde thERFRABHAT S PO PR tiegtre dneithe . ﬁ@tbh@apmmwesm of the suture

through tHe miss@¢ iitd@irdchién of ﬁioﬂihﬁﬂ oeihelpdafiedtci®and Hk%ﬁn&v@ﬁl&t O i@ Gn a direction
opposite tQJ dutegl%n av?metn O(}Lc V anc? en g”ﬁﬁe @%c&ir%tée%égﬂtgc?%nolwg?fdﬁmﬁbnm in the direction

ssue un
of movem§1!t eEhRyrontqdgnd. IT@C lnﬁest@u ée\fm incladds g tubfiluretement immhichriigrstitute dody is at least

in part 1n1ﬁdl119 dislbo‘éscélldﬁ‘d hak i8N dRg aﬁ(h@ﬂﬁlg (S0, (vlﬂ?(;mﬁﬁqu ﬁgreinr%m&llaﬁ p&hr%&; 88 of the suture

q;dan resent 1 nvention,
o RS A RIES D A E PLESCOl LRUERL o0, 3 i nt ot
insertion deyigssinte thg Siksngpt aminjerive pdintoTheg@inied endioSthPsubive e che le-ﬂﬂ@ end of the insertion

device are%:\:{gh@& tﬁrohél‘l(illlquﬁl? utﬁ'ﬁ]re%hﬂx gx@én uﬁ oﬂm\é ’msé?%o% 488 +eqt eipmedrgm%?ulled at the

ne termnatln In an a
trailing eﬂg g}rﬁlgovg% gﬁﬂflqﬁl&e\fufeo HistuR is Hﬁéll‘railbﬁél}p?d i a@vh@ecbqu the'pﬁ:@re as desired.
Adsocbrording whibdprésxdt eneheiol anefkérerthsd ﬁlpta&hgjeeslﬂgtéﬁiu&ﬁxbhamhﬁﬁé/m tissue using
an 1nsernogfde\11£?s cQzQ%d t"l%e &mﬂé S@Bc%g anteﬁogga%% bg an th eEfP eﬁd, OH%enEir tegglaaémg in an

bs perm t SUL LT
anchor, a“id A Pluﬁ‘étydﬂiaé’é F’ftfélﬁmé fromprihg eeriphary @fﬁhetbh@ 5 bﬁ &mtl@d wercbx@nddd, extends

outside thﬂreﬁmfytof tmwcﬁimtgréafer deBRe BibH thd Warbk."THR balbd Rkl Meﬂ&@@ﬁl&e sfrture
thr hﬂéﬁ% 8 n.p t of the pointed end.
oueh o 8yl G B B B P P oot o st in divcsion

opposite tlm dprec@pq Qj' momnem@mmtedyﬁld t The aipbor pteedhts@mvelemede the suture in the direction
of movemérﬁ\ Sﬁﬁetﬂofﬁféd RV iTeEindeAifoh &@ﬁ@ inBtudeb! DAL e@&WFxF hegca.él@;nlng Baiti iling ends.

ut ure east in part Initlia
The method A e R € PPy oty PO g e e
reaching ap prelp@itandinsetting Hleadngient of the eutate ifo theifsersiol debiee @3 uﬁmﬂle trallmg end of
the suture Isthtan fhe Hlﬁé}gdnrhgw&n Si phﬂ; & 13%2: g}t(LtH alﬂf:rll d orf] glﬁ élt ért?o% dﬁwce to abut the

oi nted end ure an
trailing en$ ?fglé@rsthllanﬂa:@yp%eé 1s|dFﬁrQ§sefl fepush tgglgpémgpnda)ﬁ thp ﬂglqu“ eut ofrthe insertion device.

The msempmddvfce is Hiedail pilrd at&lﬂ:graﬂiflg 40l @ rSdvH R i ntdgﬁcel ﬁ@iﬁ]‘g M4 suture in
i eyl.ce are rou t he
place. Theetﬂglse Gé a&%ﬁy i;rnltfpgga Cnﬁ aﬁ]vancg naI% Fc)a(’s)lod Olflﬁl?ﬂlgu.\' élgﬁn?

device is gripped and pulled at the trailing end to
renove the insertion device. Tissue is manually
grouped and advanced al ong 2he suture as desired. Also
according to the present invention another nethod of
placing a single-directional suture in tissue using an
|nsert|on deV|ce |s prOV|ded The suture |ncludes an
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the suture is within the insertion device. A plunger

is inserted into the trailing end of the insertion
walewsae78p abut the trailing end of the suturePCNg2005/017028

plunger is depressed to push the |eading end of the

}Sllsjg 1y1racecor éilr}ce vcx)lfth eh eeslenr:cls %gn %n‘]logggtﬁ ch ? erfO{rxlﬂxg% ﬂ%ﬁgl é)kogg}iure using a bi-

evi ce a
directiongl baﬂfeﬁdeuf@rh & prom Sledr tTih@)Wt@e sivgseinclydessppiclepgater é"dé’d% thed spqend sharp pointed

distal endP ko@ﬁ&etraﬁﬁ%sﬁdesa%&' Eplhrﬁhtﬁ&l%b@i x¥en@AORREEe I&Hﬂxe@d)\f 4B6&Kl. The barbs on a

st pors Gy P HERRE R e BE P TR0 L P oo b g gmit movement of
the sutwreglapigh tiritinge & aglireogorod knomrmieﬂm firstiegd ang prevdnt meement pf thprpature relative

to the tlssk?@lﬁgﬁﬁiecﬁw dﬁf»&ué tﬁe c@fe@%h S8sbverlddorBR Eﬁ%@éilds thelba®s d)ﬂ’h‘%ladé&ﬁlﬁomon of the

an el ongat ed irst and second
body bergiva P g R 3 g Slﬁeﬁ @FF&?"PW@‘X{“ St o Gk “g‘}"h PAR Wl g distance
from the {28duld nde the fitdt 2xg1 heation poinét npeermqpheith safire thivegtbibelyssue Tkpedirection of
movemerﬁ) @irc}pess];&g% Qldfahc{ p?fevelﬁ bt Blt o@‘Ihe Eutﬂ@e x@lgtg% t«pcﬁé &R etch%ctfoh Spcpt)sﬁe the

e suture an first axi al location on
direction ByERYPRY. ff the SAPPLTHENAD BferioR gevise P R HpHGH e ?1?1%%%@ leading and
trailing ehdd, BheGhhefRE int10des ﬁiﬁert[ﬁ@‘ﬁﬁ Maditig cafl oftthednskitibsdeviedd ainghrtion point in the tissue,

and then ?Jvanc ¥he W%E%e‘%ﬁ Ef tl?e mstertlgn cfe%%eytg(% %%ss%lg hn\fl?l%egc%m% Q ?ele‘i:ﬂe&fb% The first

posite
pointed epch@f tlfe|s]atgqe 1sewgrted1rﬁcethmqe§1§n dryice atdeast yHH o?ycha{ble@ppdaput Pfﬁléc insertion device.

The msexti&fjdéwbee% VRBEH A BuIIS @4 @0 &aiBiphn@io rdnht@e GelinkbtRn dfVetedeaSRE BB Eh11 length of
atio t ha

o
the suturej]]n g??ﬁl&@l FSF% I?l“fshug 1s§1éa8%aﬁ& grélﬁ)\g@%n ailvra]mce# aqong the bogl ac1tf Ele suture as desired.
Abbe atabconiape with the presemrimyprtions agother method pépetfhm‘@lgghurglh% procedure using a

b1—d1rect1t>ﬂagl§d%d bufur@ 19k bESH ke ﬁglucﬁpéheeﬁéhtted@gdyt fi8 .5E6en4d slﬁlﬁi@omted distal ends

r
for penet{afngstﬁglg,?/agy %pl%l}/tg%nfiﬁa?r ﬁex& % ci%gtﬁe:;l I{?gp}{ﬂg’ro &LIF A ’glfetbar%s on a first portion
of the bodybearrante ikt ehdef tis etan ehde itk axfuh lobatiseert thmdsdmmtleowegent of the suture

through tﬂes&% Wdulegﬁ Uﬂﬁcﬁ'ergen{ & *PHA' £t engl ﬁ{}ﬁc{%n‘c %Qenleﬁ%gfhg gmﬁenrglatlve to the tissue

PR ol L L e —
the secon@@hddf tHe Buthirh endtal s&cSniLixiaElod@tidnloa the B6byamech i¥dest fhen theatdhintufrom the second
end to the Irl]ISt aﬁlal locqgonléagﬁrg (r:n%olv%ﬁ]en{j o?ﬁjte suqu]:ﬁﬁ]lro?%i'gpe '&séug ?n%ltedug&%ﬁ {)jf mo]yement of the
second emdrﬁed Btmeafrreovplsenit vfélerswerel refagiyego thiEsspaia efhfeicfm opoyifecle diection of

movemelllt SABL skl hﬂd AEmbIR lﬂlcﬁifgs Q3&HEnAhélfird? Endloh B buRseintoitie at an insertion pomt

PN N T N AT T
of the firdt ex@if thg sttive axfdulhel firdt endgf the orfure dxiss tha tisene et an axifriom deaying a lppgth of the first

portion of 1S SR in THeHSHE 1o sIBHAYA df Yhe AHRUR GRerRMFitcRFNE E\:Ql%%sﬁjn&ﬂﬁmt of the first
the body of the suture as_desire

end of i S aHECPY & BROFBlY PSSP e g borion of the s,
until the fpedrid @hdafIHg s@urs ebtitg the Hdsuepit DR puie, lersing gleagtioof-tigisecend fogioa bf the suture

in the ns%@f ﬁ%qlfs%ggs gragﬁg,f Q&Sg@aﬁﬁg gla§wyuhﬁe Aue%! MA8Eea2 &heegn@ng@et #ch

1H)s)m nted distal ends f
curvﬂmesfmq@wga@q‘rw@ perpeydigniar tofhecresyltant hpdingiferee eeriep by hesupsg (@ﬁ&.“ﬁﬁg@

farse Bactnlaﬁg pAkd p@tﬁ@iﬁ Mvedfiont zhﬁetﬁlﬂdﬁplacﬂga ﬁﬁasrutg& diactiandl baitgt suture and a
second 5121 L tdljre(c): onra]l(})a}becf sugre 11¥ bola%é ?ssqee rl]S éaaciwdeé : he SL{tlﬁes e% dncfu'c?e an elo%lgated body, one

I TSt I On on
pointed mhwehfen traibifig et @ndariwgliey of haren sgtandingdrom; thpgpgraphprp Ofétge body. The barbs permit

movemeftiof &€ §dhﬂé“thﬁﬁgllmvcf§ﬁ€ Gltthefﬂﬁre&lbl%ffnio(f&ﬁem% the %ﬁ’(ecpdh@ ¥fifpkevent movement of
npvenent of @f@@ture relat|V to the t

the st oSG PBRIOG SECRET BT PREY Pt POP R e L php efs msering e
first end Bf thesfirst@utake infdhi@sue atrab sisativnpoisendtheh gdumtingthe spfure i@ gdyerelly curvilinear
path untlptﬁé fﬁ‘.nﬁ eB&@f tRSrE E]ﬂl.r@&gs tﬁé USE\J% Gt a%l&lpﬁoﬁlt EHQQn%')a 151%@%@16 body of the first

ocation on l'ess than t
suture indeqipotp I PPBRT TREL téeese@ﬁe %ﬁf‘o‘s PE?“?‘H%“’ firspestt thaﬂses?w point of the first
| ocation permt novenent of the suture through the
tissue in a direction of novenent of the second end
and prevent novenent of thed suture relative to the
tissue in a direction opposite the direction of
novenent of the second end. The nethod incl udes
|nsert|ng the flrst end of the suture |nto tlssue at

' oy o




10

15

20

25

30

35

poi nted end, and one trailing end, and a plurality of

bar bs extending fromthe periphery of the body. The
wharosa1yer mit novenent of the suture through tPET/USRSLIE17028

in the direction of novenent of the pointed end and

suture, a r %‘é%ﬁﬁd su e?srr% afnce%fme{: he era?lyt#{'v elarq:atﬁ uﬁitlil §$B1htgﬁleu$89tﬂ§§ego%d suture

I'rection pol nt e
exits the fisstetiba ckiprdinidessing misesth ¢fitg bedye! i fesqn e Bfegie  The st and second

sutures are ltiEthB@thbﬂ’ht Be Inls&tﬁﬂ%o@tt TﬁEhe ish@evally gtﬂupﬁd):hnﬂtadvaﬁtﬁd i1bifthe body of each

suture as aﬁtr?dln %b%%rpkgﬁei,ﬂsf & élﬁ'g ube]ar PRl & e n elge% 1 r%e{uélcr;ugar lg))r}fet rgsu?aﬁ holding force
exerted by pas’s enduredn thprfiseiki t  poi nt, IeaV|ng a | engt h of the body

ﬁfrth&rqgcofd g% theSpabsbifi %vélﬁoﬁ Btk rﬁe%ebﬁ of pTJ&ﬁg R th'l@ &iﬂsctﬁiﬁﬂ b&bed suture in
he second_suture | erte

bodily G GUFRIGh HBPHL B ERE! anaétdg&ﬁt SRR R T Cgpgpine i an ncho,
and a plugality W grlis sxteding froie the iperipherg efitigrbadyl Yheanehvi dxiends antsigrthdperiphery of the
body to al'é?epde} degljacethﬁlcmeq;dﬁ)g 'ﬁtg@argj pel tnﬁ@no%@ﬁéﬁm the lé&t% %r(%éﬁ ﬁl@ttstslié@n the direction

ssue"at an exit point eaving a length of the
of movergt ot g PSBELARA SELRUPRPHEHE! $ Sltian 2 SHEoPReEiedin ottn of
moveme Gﬂtﬁﬂﬂ)uﬁddfehﬂ @Bilealiamétotilevbngadvament aftthet shigreiimeditebton of movement of the

pointed egﬁ lf[‘ﬁ%m% d%}CHﬁ%C kﬁ%ﬂf’i&&o\ﬂ 1r9t5eotﬂglg d(ﬁﬁlge aqgc\é @f‘tﬁ?t?s 1%' 28 glserting the

ture as desire u
pointed eeé@fhheémmﬂlh@%?wfﬁiatlﬁuq Fhepoise g1d of thﬁerﬂﬁeﬁa Vetﬂe%ﬂhr%l the tissue to an

exit point. R@e 511@1%)‘14 1stpﬁwd i@l ﬂblﬁ@q frag ﬁ‘oﬁlteﬁ)éﬁf dred srbg&e Ba@d'dncﬁﬂlﬁlwn@ thdtissue until the
anchor a(fthﬁveg ﬁileqlé eqlogiﬂlg tstﬁeérgtﬁ matﬁ Chosg € {0 rgﬂsf ﬁnﬁep r%o e nt{w tissue, leaving the anchor

embedded firrtpd tsueli r ect i onal barbed suture |n bodlly tissue is

%%hgt%gcord-ﬁ&% t?ré‘ﬁﬂéfeﬁ uhv@ﬁ‘joﬁ‘ Q%ﬁth@(ﬂfoﬁ’ bﬁﬁlg ﬂ&o%qub)@gsyeredlﬁl&nal tissue to
pol nt ed er m nat th n anchor

o sy bl o B A 6 S AP O FIFTH G BT BREyy SO e iesion
barbed sid@elig proVidel. hehoie mltdemadslongatesqule, ondy@intedrends kneerepd fmitalieg in an anchor,
and a phPa(l)igryof Ba?bs%xtgl{d%%tﬁ%{n tﬂ:%gﬁp%g‘y Einﬂerboh)h &nb ﬁfcﬂﬁ“ extel;xtiﬁoul%ﬁfe Iﬁﬁ perlphery of the

N b A R X
of movelﬁé’neM&lﬁtpoﬂﬁ&/ efaend prévdent tinfv@entetit ofl the sutule i@ a dir«c&cﬁtdpmmtﬂpphlstttibe of
moveme{lt o?the %onﬁecdten p valellseetlﬁ% anghoggrwentg oJeFEnt P[i’lJ‘Sﬁlﬁg it {ﬂg dlre o?movement of the

e suture In
pointed il Bremieted isfludgtivesrina o gptedted pichervieg Hé%%iﬁfsfFﬁféOfﬁ‘etuﬁti’éPI tissue and

pushing thgﬁdn!d&il%ﬁd ﬂﬁﬁ'ﬁéﬁ?ﬁb iBrn1 BiS S a bidvilikeer ;faihﬁﬁd;@edh@ aﬁi@f ﬁoﬁﬁha’:‘ﬁrst end and

farther 11ttcht§ lgﬁﬂeuﬁlg ¢ pojyte ? ﬁ’éé qlf glg gu%g% 1rs] t%r%)rg(tec{ angg tllec? o#ﬂtl tﬁ]e 1r?t trsgue to 8raw the anchor
proximaigfo thdgstsut af the tigsge. v prigeind ﬁﬁ]@ughre 1shpeshpd @cgyg éhetpgmg;ﬁy of the internal

tissue adfagént PR Blint. ¥Haep0§1rﬂe@ ke is bu%he@ higeatk dufvilinbbe pdiinld ﬂieﬂfétum?h]l@ng the path to
I nt ed, end advanced throu

et (LSRG BPP RS SH QDS i IO L GEUAE 1D 8 frgosne eoondend of
tissue, anitig pRist@d blongr cinlvidindar sy proteedingasinsiiont the ¢ebrarl el fagiet inforthe tissue, then
returmngblc')] ﬁle %éc&ﬁllégd allrdee%\ﬁh%]gorﬁ Jﬂg se@tﬁﬁ l::]rﬂrof ﬁmd Q‘ﬁle ﬁoﬂltetdlgﬁd 1§ 1n§=§tle’(ﬁnto the first

her "accor resent invention,
end of tigsasy, PrSRING tBY pqutsqdﬁp%onrgmurélhugr Pé@ REESg aWrYrﬁO&tFFarCW @d gl farther into
the tissul, GreMetubiiMglidviasdiBe figrahd Mg g He@ighoW h t oget her of the
two ends of the in el esct |tl§s(ufe ﬂ]rawm so using a
singl e-directional i ded. The
Fartamae jomplewdudstsiapdies of g arewse iysrtipn. r%f?remeétoritl B Tesrgd to the

embodirfRE sIRRH inltRd AALAPhid ﬁ]ﬁ dfaﬁm@ﬁn@ﬂl&&méd beﬁﬁ'd hﬁhepclré;bﬁﬁﬁsi t y of
r om

S extendln y

IRE G et b of S Rreo ST e BB e sf gty P g o e
methods@f apresentdogrtiee t han t he barbs. The barbs permt

TRYE IR e Bd iche oiseﬂ‘ﬁ)wlﬁenﬁsh)f%@ sl whith $RU&s AcBordiifiio the present invention,

direction of novenent of the ‘pointed end and prevent

novenent of the suture in a direction opposite the

direction of novenent of the pointed end, while the

anchor prevents novenent of the suture in the

di rection of novenent of the pointed end. The nethod

i ncludes inserting the pointed end of the suture into

a first end of the internal tissue and pushing the

pornted end through t he |nternal tissue al ong a
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the tissue, then returning toward the first end and
exiting the tissue. Brief Description of the Draw ngs
W@-0005a41218T € conpl et e under st andi ng of the preseer/US2005/017028
i nvention, reference should now be had to the
nggq?b armt:elS (I)}IOV\IAEQV Iop g tblgc? en 5009 g?b%ﬁ&}]_l?%»\qﬁf%@h&gg‘cc@rﬁlgg to the present
cri'b&d“her ow: egraw n
inventionper specti ve vi ew of an enbodi nent of a barbed suture

Mgt A I@Jﬁ eﬁ%&wmvt S cbiS/BntiBfaE bl f3Pakngt R EtumFed aﬁh@dﬁ:hﬁiént t he
B oot heeiim SertEuvi R SR el it e peen

inventiont 0 t he present invention.FIGS. 12-20 are el evation

MGEVS aﬂ{ 25%‘%1%% tlgi?ﬂév% o8 sul'aﬁé' ﬂl@iq% bl 8 aWofdhlg MJIQ&S&t invention.
accor resent inven

bsvient sl g1 o SEbTeHe PR s o e B g’ie?eflwvr?‘amgf"”°mg
two sides®BdnLtpén Wwandain tigbd achment . FIGS. 22 and 23 are el evation
MGSYR ch 29 %Iﬂﬁ vfe@%of@&ﬁddﬁheﬂg o%&%ﬁ@éc&&n@@ ﬁl@ 91re§nﬂ ilvention for joining
accordance e present 1 nvention and 25
two sidesf &n eppreveind BHSSY ews of a suture having a | ooped end
BGS QTO@hd’H] ateQlah RRwPsfREBHlimdnt ¢ LfdthodfaccdrdifigSo th2 pregendnm@ition for inverting
an views of enbodi nents of nethods according to

are
asmfacef’vﬁ'@‘dél}téséugnt i nvention for joining two sides of an open

TGS ri@-30B ate plas viewys of pddiionap gmbedighentgofaethogs|aghgrdire dqibe pypsent invention for
joining ﬁﬁ{mﬁéﬂ'{ﬁ&kﬁw&ﬁd mRfsheds according to t he pr esent
invent i en wound in
I|G§s‘t9ém‘lg—¥lé§ pﬁ@dlegﬁﬁn g“ im’:g?ai mf)tg 9 2 FosmO Sseuﬁ’o odi nent s
BiGSnt4i e plaa gy of emgpdingnts h’enqﬂméwmdmgﬁwemm&sﬁ ifvgiption for positioning
tissue relhi¥¥ B'alohiBEh s@tuéld{s&ﬁ&ﬁn%%iﬁge in tissue. FIGS. 32-39B are

an views of additiagn enbodi nents .of net
I tieeEri eegon Vi 5 OB B PR EPe FOP TG Fgtion
BIGSe® a0d 50aife pHae Rt wioi finthei ambbdiseisef mbth@Saccdfingipdipreagneinvention for

pos1t1on1.§)% f3lhe \ﬁogg'\f_xﬁa&%red si%g L?%B&slﬁ:cpiﬂ ﬁ*e VB, hods for positioning

are an views of enbodi nents of
FiSSh s 16 e aha Vi ofan frﬁ@dlﬁ%%ﬁ&dms IVREEShiny fion for joining two ends of
a severedd@®bd. i oni ng tissue relative to a barbed suture
I8 Freiny 8ot BB eal St B (L RLP ARk it an
anastom¢siyp@pddiion. FI GS. 49 and 50 are plan VI evvs of further

91@ oklis g@é?zﬁl&n&zf of FEd{bed e Q&&Hﬂg fd%etpﬂesdnhﬁveﬁﬂi(ﬁf‘oEﬂBarb configuration.
GRS o o e i e Kne 8 B S R

an open @éundin tignwpodi ment according to the present invention
thH 5$ 19|a Bfarpgev& $3n ")aglﬁle Qérfoﬁneﬁ%ycg{dﬁlg td L08R RondT hisRed @%015@g two sides of
are plan views of di ments according to the present
aHOPCHW?N‘éH‘ttES%‘Fr for perform ng an anastonosi s procedure.

FIG 56 is a detail view Décamioerbodi ment according to
t Ie]gseg {1 resn? l&lte terrgv\g(?]ul %aﬁ)sfa s F%@ﬁ‘h@mﬁﬁ’ lgfltl 19&4&@6 anrecﬁlsﬁe orbeidental

an exanp erformed accord to
wound w@amk@g@ A HEsha A GUF & cqn@m e FHE g SHERLG ﬂlﬁﬁsed?ﬁewther tissue
comnectiM¥A4REE thiphtbt Rgued, FI G 58 is a plan view of an exanple

F‘g rd ?heggl? \R%(%eérin Ejtgslgurég Flglgcﬁas t(l)S%l(l)cg \s/u\?c\oeltjs ﬁg\n e%Jone mushlg q)réaQJ and other soft tissue
such as tBdewy liganenrndwusgsed herein, the term” vvound" means a

T SR tetnSdickl RRisedhbkbin fdr @&ﬁéxﬁ&e@ﬁ]’y ARy &t Bbe tdk&Sid € lififtation on the

acci dent al « »
invention. For example, words such as “upper,” “lower,” “left,” “right,” “horizontal,” “vertical,” “inward,

“outward,” “upward,” and “downward” merely describe the configuration shown in the figures. Itis understood that
the components may be oriented in any direction and the terminology, therefore, should be understood as

encompassing such variations unless specified otherwise.
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wound in human skin or other bodily tissue, or other

condi tion where suturing, stapling, or the use of
w@r@she78t i ssue connecting device m ght be reqedT/@82008617028

used herein, the term"tissue" includes tissues such

garbeﬁ tlr;.]rbst a%&) glademen tlhod’s su(i‘)t at%r lge A gd@%tlg %Iéen%%%&s otf {h§ ﬁrys‘rént invention are

rtaln ot

describedt ip % Ratshigpy 5,348, 3Zﬁs@§ﬂqd elm@rmg P%Yrce EoonRashrrl Elawe Comgoipr ahd- Fagnt No.
5,931 SSﬁ%tIJd@S@ﬁcat FAKSHAs Bding@nb-Way $iidd"00.5 Phterlt V8. 6221 BN chi@RRd “Bafded Bodily

Tissue Conpe]cigﬁtﬁs P.atﬁlgglszﬁagf}: QP entltleqL; %ﬁ g/gfhoclt”oﬁ\? ’atent épﬁlcatlbn No. 10/065,256, entitled

“Suture Methad" WES (B atent Applivationl NY. 16(Pa8,278] enitkda Babed ﬁetpre IIBFOH@S@PlF Toigh Surgical
Needle”, U@ePa%MproﬁtNo Ol@/O@S'WWn’dﬂEH @Q@ chirgMhRss forlﬂarbb@Sutures and U.S. Patent

r st ood
sopa e e SR P STl 08 00k RS B A ot e
5,931,853 0 eRashiomds, 23 7€mUﬁr?@a$NorﬁgS9%.Bﬁ@lU 8. &ntbre A prdicesion Nd. £¥@5,256, U.S. Patent
Applicaﬁ&{%@(ﬁ hdide8 9700, E%%%t?%pl@?cfm?ﬁ&i 166K5 952 éld@“sdpc?én@&p%ﬁi%ﬁﬁn No. 10/065,280 are

ods sui table I use according to the nethods of
hereby inpjporppddy asfereichvent i on are described in U S. Patent No.

ﬁef&ﬁﬂg hao the %Wﬁlﬂgsedhereluﬂ&e fufnherslp dghiate €orfefondingBa sitnéd elements

throughout essgv%ra Ylgvi%gf’[% ish 'Ef;fjspé‘ctlve ‘?&&% s&ge dé&t?q%;'l b%%% sutglryéb L’Jvﬁg a suture

body 92 gt behs SASHIPATE Fashroed. BlperBheribbHicoB G AP 96 gl am anchor 9 a the ot
end. The GAASE L@ fiprises Yo thBE,)@JﬁHs rNﬂally Gute @81y 3 suﬁll?htHoB}‘ 90 a plane substantially

perpenduiugf E?é%q%gudj rglEﬁx s o‘}J g&asuglr g nS}Zr @B%ée?‘eratély g1vci§t 'barl]_:;%& sgtﬁlie 90 a “T” shape.
Many othapshbnes aidiconfigiNationd A3B&s &7 Basibdayasi shdvandn thBan@é@elgﬂ@@Wé’qu{Wﬁh the

suture bo@?ﬁ@ﬂnﬁ% 4nf Fhtd/¥hd 1;&% WEEE al11 NeaHf fie anchbroshoR@n@RES. 2-11 have limbs which
I cation 279, e t|t|

5
oxten i Fomge FBH B 5 T 0 i . T gpip o8 on e bred
sutures 180 002, C@t 106 dedNed il KIGO.GSS, &E}ﬁc;nvdmﬂla\teloedor 4 Baraby df BolisUPssherally evenly

spaced aﬁ]\;bﬁ{%l tlgeq:glgp%%ty%%tgg ethof$he sﬁ)tglteeﬁ‘ltle e%odnﬁen%%gthg’ga%ed Hlt@cs 1?@t1 ?lmi 14 shown in

FIGS. 6-fjppve @cggg%gncj}@mg Eplgahtpa@ lgrﬁnﬁ 19§|{}ﬂ11‘ih6’§fl}déﬁmmly a portlon of the pctanphery at the
end of thd %Q@ﬁ)d?@ﬁ Fids. 8.11 Batvembodimals oftad hafbad Meres 1 (4, m51m?v&;rem each of the
respectwg,lnin s IPQ i%‘n 24'619? llbf% Iar%%i%?%g%g 5’ 279, and U.S.

ica are 10 hereby
Fmtwam fer@hebgmbp@m@vseﬁ basbed Refresraf ¢ gidh GYF- 1 shopyga barbed suture 132 that

has an alﬁlﬁcfi‘\l\@m&ng WARI184 Hat bie k&lc%ﬂ’b‘ mﬁﬁh& odl@xsdn&&aﬁe%umre FIG. 13 shows a barbed

suture 13§ é ncklﬂr éﬁ%ﬂwwg lt‘_‘,‘}bmi Z%féat %e Ee)og?ag%% a%r Vnqud'g P mted ff*nlc] of the suture. FIG. 14
shows a sartred buturel | 44exdth apaalior bigrbsdws i 4, i@l(ﬂlehladudng aalumlltwa gegments 148

extendm? QQM thg gar\MvJanl tpead’tlglseng 3 tﬁe(stuﬁﬂzd irfef) 14 $n90R AaPuDG 80 havm a hemispherical
0i nt ed 96, and an_anc

g% glery t here EP gg ﬁ
anhor 155 o ghetier Swrd ier i et 45 "4 S Fees e Fpapagy B0, 17 shovsa
barbed s@tixrt GBSBdﬁvmmil afidhbiy1 60 fotrued ibgl b 1poéf thietbedyl that @oskps dyelf @Pfoinma Qip, wherein
I
tissue m%r 59 pe%ein% o8 a?e'ﬂttﬂe% ]l %é‘qlfjl BeWP ?&%e& Elhgg 16&%&&1@%{1 anchor 164 formed by a hook

ax
of the su@mbeéwi S 19y q@rb%wgﬁgé%gg &n @dwéremrlbh@wa P Wi the body 92
of the suﬁfe‘%@t@ncﬁ hﬁ]ﬁ@& nadk J1: 0 fre QMT’ HIG CBOShdiNfs a Bdi‘ﬁ‘eh@t[tﬁre #T0having a single barb 172,

larger thilwﬁet (Wpc{swg bar 93 ex%N 1d1n&30warde S thé o {:r en 1e Sul‘tlI 1?{: %s \één?o\ﬁljtrated by the variety

re
of anchofdegigns oPFIGS. IZBacmanm finchdy éeswm:mwosmbém@me with '@Ebed Qm{eland within the

SMmedﬂ@%&Qdﬁﬂgﬁ&WlCh extend radially outwardly fromthe

AL $5R P S SR PR BB e
alternatiBOEmalepinpinget tb the BidGShe finfk. FIGSs pee dewehsyrate ey thatghreanghorsanay be

affixed tg lrhg Eaﬁ%e'dts%lrgsf g&(:} '3’P§1o%9tﬁe 391%? [ﬁlok P’IGeMﬁ Fﬂhé’ ena Qf tﬁepzfﬁ%glﬁ has an axial bore

178. Teenlff 6 fF oM %fhefqﬁ’ée Efé‘?ek?éra 1%%&% f“agl;fd WedeYﬁ*? Sutﬂ.fi h°‘§ ﬁ%mseﬁed into the
in FIGS. 6-8 have anchors 98 including a plurality of
limbs 108 which extend fromonly a portion of the
peri phery at the end of thes suture body 92. FIGS. 9-1
1 show enbodi nents of the barbed sutures 116, 118, 120
wherei n each of the respective linbs 122-123, 124-126,
127 130 are of dlfferent Iengths FIGS 12 20 are

N Y L I T 1 o o o o 1 o~
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30 barbed suture 158 having an anchor 160 fornmed by a

| oop of the body 92 that crosses itself to forma
wa@biop/11278Erei n ti ssue nay be recei ved bet ween peEUSI009017028

FIG 18 shows a barbed suture 162 having an anchor 164

bore 178 anc{)tﬁree%d gt%se%n&glo #7% gsé:rﬁngeeci a§oH1§duc£e smk&%)! n%% shg‘\gs tﬁ‘(ﬂlﬂ%f 172

uture an ancho rese
including gt pltprdifyi e eraeed pioghy 8Bon tf end P Peds 2 T 6 o ey 52 i nsrtd

through thd gt £32] ebs @84 atnh}ﬁovuMi on i @m@ﬁd@lﬁ%o@oi@ #e bxﬁgi; 182 hrd k&ure the suture

vody 92 2P SRR EHAT 18- PRl % asa b Sod i BOIS B b
suture bogyI92made Wiflg for Aeomgerabrst hat ed by the variety 35 of

A BdhoweshieR S oPfavik: ﬁ%‘op b2 2128 end PR erARGH BIG. 8 Ble Qﬂlﬁe ﬁ)l)@s placed in

ssible for use with the ba t
tssu 198 S et LRGBSP0 CAETOIS PTG B CRDL SO oped by e
suture 19K-5Ia1€£he 186p202 resujting én thes@gr1&l bejngfeashoredd Wi t h t he body 92
Qﬁe atnal%rs Q@LB}a g tothid ﬂilésgnt Ql(fentl@rl IL%Q ﬁ)hhéﬂ%g )(tamﬂ?@’an@ @rll[ﬁ%uﬂfe&gn molding,

he end sut ure. eernSt{late V\ﬁg% b de of
o a aseR S DHER D egth?ﬁ'av sqlsted py s elpreignt il bl b Joestiplgr gy be made o
bio-absofohtle materidl, &h@ﬂtﬁerﬁlh@se&ﬂt@&ﬂﬁ}ton&&?)rcﬁifarthﬁn tB&urt. The end of

tbglo%rh(fo Dborb g?ZI% R&%ﬁex?ﬁcl@&é % ar%Jl%E lﬁrméégpo éo?}%mé;lhgﬁet Bolglzz:ﬁde polyglycolide,

provi and
polycaprplmmpadncsﬁopotﬁ@rstmrwf ecmgﬁw@z svpieble sEipice e PP HIRBEGRes PDS T &
trade nanleABed®y BitidoL foe Rlin® furdiesuRiRENEpolinde? of aa‘»mﬁ va@dﬂlw At fdut 33%

, he suture body hor
ety RGP R4 PR § P BB P AE B> DA gt s and
copolymexfof iHoet 7S%tg1yb(ﬂ1dbﬁﬁyb(ﬁ1225‘y'rdaﬁoledmim @foldtak BIONDIARYE GhouiaderB2k registered to
Johnson &Sffoﬂn.rs] 3&% S % § QNG netemgs %éﬁﬁlﬂﬁﬁ ma&eﬂ’ogtssuc’:l}l% chﬁ)'scﬁbable materials are

e suture at oppose the rings
uwﬁﬂmﬁ&@ha%EG@@E%¥%mwhe suture body 92 in place by engaging

tAR@tidnbIRYcHoBmay ok @m&t&tm&uﬁa@mmm@ehuml&%y bei pudemer. Such

th chor 8. and barb d su
pomer o5 o R e b e R ol 1B By
polyethyteaa/terghttdetd) polytet G Rorg¢thydene (seahds exmﬂ@lrwlmgaftuemﬁhmne,zgd by Gore as GOR-
TEX®), E)Q?etﬁgéstéf ucil %sopoll}%utpslte"i1 %Qh bsthe ctnﬁl@ﬁ%@aoil: géyrl?éﬁzzﬁi%§ st dﬂgetﬁyht@rephthlate

hrough ti'ssue 194 and then th rou%
polytetrapﬁt(ljblenf gther gﬁypglgmg'rr{frg havjing efti:rélblﬁéﬂc}w pelﬁ%ycgllﬂeh A liﬁglaltaa?ﬁla)l and which
is markefeh‘@y Ib@ﬁ[& Q8RR atdas Wl 3. Bingicdl, Qoﬂnﬂ?h&te&i’hlbﬂ'lﬁy THOH) uldied thgname NOVAFIL®, which

is atradeimﬁgtéeﬁlf Iq %;glge}er%agn y%lga%ncgtc bSllI'glC{ll sgmesﬁ or gﬁﬂgeé} ei I’}Stlterna’uvely, the non-
absorbatilqwpataripl no benmbteli(ngy, stegh), naptal ailste‘r nat}lml fﬂPen@ gs yilly eﬁt?n etrcefettihetd the like.

MBLAe ﬁier% the @énﬁ%ﬁgl nl%){ns(a@ﬁg@;l m@iElSiA E\ﬁrlé/ceﬁifdn Jevérd& t#41€ or accidental
art. he anchors ma | O-a

wound i o o PR 4. PRT RO GUOREB GG PGB BT B e ALAPgcr e

<mmwam$mw¢em@mmh3mamﬁ Vari ous bi o-absorbabl e pol ynmers

IFf?S! 558 s (H;& QJEF?; Qﬁheﬂloldmf tmﬁlge f)lQﬁeleQJJMigéuQ %@%f‘bﬁrmahng the sides of

act i gl ycal 1 de, pol ycaprol act ane,
wounds &fdﬁBTaSFﬁE%S’se SEHGHRESP SV e B F Py ZTETS Q&ﬁﬁlﬁ%@s of suture
placemeﬁtﬁxﬁluﬂ@d)ny di Iﬂdfaféﬂxlﬁﬁhlf siodhek, asmdﬂasorltte,mca A temalen] Rathah, Sisiad, or the like

compnsesg 515{“@ !gl%q%/r%er{t 9 eth?c? W, lelrett]nga do%}églg{)ﬁﬁ% 3;%(? #tthlé rs&&l ﬁxt%gptg la Wit (al‘rectlon

e an
relative t@éhebdj nratt@or(@mf thegefurpaienylatiye digetiop auhqmﬁ ROYFQ?Q)if e gyvagimiyde, for

exampleAem:éﬁdt %ﬁx@éﬁﬁ@%é&r&@ﬁorﬁtﬁé gheadd pStHBﬂﬁ@aﬂ)acenﬁﬁbﬁloﬁ Gﬂﬂé ARl For

conveme(ngeot}%%glu%fe >, E?olr I)Stdlt%}éegflr% g Cfgﬁgers lPuti,lt 1& Fr%?rrétgcl)daﬁatt suture placement may
differ frohplastigbes o8S-diathasehstiflbe withit the wepeafitle wresent inventiew dilasgpent of the suture

accor dmgﬁ{tpeexgeﬂﬁ)% & rttﬁ%re%gﬁvegﬁ&%@ U@&npéltﬁer ap §é351@53<9 kBerfoAldB¥idefhsSHiscussed
are useful in"a w de ran%1 licatio

below. Hargment Bqupb pytterns ARy by feciliiy PBREROLE P RAition to orin place of
non- absor babl e materi al, mhlch may be a pol yner. Such
pol ynmers include, but are not limted to,
pol ypr opyl ene, polyam de (al so known as nyl on),
pol yester (such as pol yethyl ene terephthlate),
pol yt et raf | uor oet hyl ene (such as expanded
pol yt etraf | uor oet hyl ene, sold by Gore as GORTEX (r)),
polyether ester (such as polybutester mhlch |s the

I T - . . o,
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wound in human skin or other bodily tissue, or other
condi ti on where suturing, stapling or the use of
w@r@she78t i ssue connecting device m ght be reqedT/@82005/017028
FI GS. 26-39B show a variety of nethods of suture
mampulat?on o?tgm?lnt p|011r11tec§ en‘asgtg sfuﬁ)l;e aRRLk %& E%Mn{iﬁ%/ %B@pegt Ergleclﬁvagéed along the suture

r at t1ssue accor 0 sever al
mawmﬂ%ﬂb@@ﬂhﬁn@§ﬁ@$m@%§wéﬁ@ﬁﬁﬁvmﬁmv@hﬂﬁﬁn The net hods of
ﬁéféréh&@ls RInREEERAle HeRG topEntEINBdsQF 2 i Thepdifitdd@hds of the suture may be
tches,  S- stthlhes or tgﬁ like,

straight 0{]cu§vte tIE ﬁne egnb%c{up € pointé suuér% i r‘tie SSlSer 1rcemlés(]:gllesh srgceured at each end of

the body pfi et thergcihod cwkrss meeathpdmk aofls affhe fitpencesifg. Bie negdlss are preferably

constructéH)tf WhiRle S ¥k BiChinet s‘ﬁrg@:al%’r;fd@ ﬁx@t@lmloﬁ 'TB&‘&EdI@ ha¥ B sBdukad@o thOsuture body by
he adj acent portion of e . sut

means of P 658 FOHPIDH PRBE P P BIFY HLE b B Ayl g A
detachable ¥@imatien mgtalsd Bastploggdpnadiantht ekdles3Qy beigmesiss frqsm @p(pm@f the suture by a

sharp tugg{ ;?du%?%ﬁéﬂmﬁgatﬁe i%f'lgtﬁ &ﬁ:‘l‘le%gddﬁgﬁ RdiecRA fol sb@@th@tfypetcjf' BssSdBelhb Bpaired so that

veni ence herein, reference is
the needlep.car hercpeleielarsEOsd SpYiRedhregtureypdy ip fhe F@“%E&“é?"gt‘”b’%‘a the fisgpe-
UGN, th saleiTe Wbund B30 ifl kifsteexs2 hire epprokinsitedl igipewo birdirectional barbed sutures

254,256 }?avmé srb%s %gh&tt {hk E%'Pe% S\MMI 191I El*uhélffnd%‘&t@ Be s&l‘&es atfbevmble dashed line

I nven he suture accordi
sutures it fe swtms sdEbeedin s 84 drfed Frnvetes ity Af5EPatsEtedded locaton

for the suedret hefirstivuo ead! &ﬁm&fed usﬁ}@arsﬁtm@ etl@MIBLE tikswalércars plewdd in the tissue
using a taﬁlg}m ﬁ 1t§{h%§flg§ nA se:go%fl IS Sl%lg?,l ZeS%Ialst toseﬂéjo n% ti; ge Isﬁg b Isdt&r?&@rﬁiod wherein the

two endseferplurddpuibetissuwsiug a terminakhetitgh 26 Lo aae Jeﬁ&h%ﬂﬁq %@ agihﬁ-é#t“éles 264, 266
are show;[ {osbé B&intlHe ¥ RE RN S leYotHR QHRES “AREH, 28 3diEko B @dihgedtdilﬁvard in the

e et S5 TS il RS Bhed PGB g oy st
the art. A%Rd exaiple@liowirgtheptanteaadf 2 hslitchohe eaad sartianoéthe Tiaidichpsi nf tb‘dﬁrst suture 254,
aligned aﬁ)ﬁgﬁ dgﬁeﬁl%d %%Béfé’ @ﬁdm’%e R‘%eé&;drp%:thg%e éaj’acéﬁ%oytﬁ)g of thef‘suﬁﬂ:@ﬂ B, and is

shown togg plpiut K| degieses PERHNIER NS S 8% Figp of the Sstch
266 of tht BRor®l ldﬁthté 25654kighdd atong ¢1&s ﬂbﬁﬁlghe@at tueichsfrdpethayeeertel Ipah Bhvfithk adjacent
portion °§%ﬁs ture 2 h e ! V\I% 1 ?oeb a§o§1t 45 %ee{; el%gy ﬁﬁcﬁ%cfs Rﬁcﬁ ﬁé’lé@l@ Ia1§{d o may be greater

Tructed I'ess ‘st or other surgical  grade
or less thaethatn g Ithsyuturerh il eeiced torbgjp Aeordsene it e PGSeRHRY Wit ur e

pReY7 Mw@%ﬁﬁhr@fuoﬁm&ﬁféﬂ Mﬁﬁas 270, ngpﬁg;ﬁmﬁl\i@ge $ids of wduhd®250. Each
or
suture 27t0u2§? hz& an ché?@okggpﬁg g aceg in the. tlrsrs%.e 2£¥1s1 eaa I’Elet olaerhﬂzﬁ ﬁQiL @ éh a terminal J-

onnection Ay a
stitch 278 bucYstitch 280 o theonpesitel brds Atteryetibe)- Sft@brelv%@lt* P@ﬁmotisr?é‘ 89@ 6@9 gy be used.

Anchors%?béé#b%d@c% IEM'IC %ss?tmrz Bs \tllﬁgh%c}ﬂﬂﬁh ofd fir@ YurGbl 1o gmklﬂ_é'k&small incision,

e needl es_i s _sel ect erve t
o mey b S Bt DRPF BG7 557 AP IEE Hoo B ek sy Ot ey B placa vith
sharp po@dpldst@laya fieedtoat eid opreaitej Inagling kel of the sntze fomaite dnchard g4, 276. The anchors
274,27 a.'?eS hgv%% IR'%Etkctalhplg 1s\§41 [eﬁ{o@d ﬁlﬁ% vgﬁeﬁﬁ)lf' Enchdrd s Shfiable %@appfopx@ate as previously
I'des of I'n tissue 252 are approxinate
d-lscusseii.lsnng two bi-directional barbed sutures 254, 256
|F61\/d'oﬁ\@m§lﬁé fiﬁhegélnam]ﬂgreﬁht!@iﬁﬁ)dnfs déshiibed hegpict, @®5tly S-olitctels 4r¢ shewn. It should be
understo§<ﬂ ﬁl?ﬂzeé%r til% iy a‘ljla{ngod nF]ents 3 %%v% h&&n Ahthavk! a%ﬁtgrle glaceg @ﬁﬁ] g geelllb Rtitches could

sutures are enb |ssue
replace @ depiktstl §-stidohs. rhwons wetipdbaf efoneingaad edvsing s pag fbg anture body, the sharp

pointed &ﬁ’%ﬁtﬂgﬁ%ré QfeAtd R HiYr td DRpISHH) L&B&xanﬂbl{/\ﬁé StitéhH Thin@heZissdle is grouped and
a sutur erel

advance% ﬂ&tg%%lrsltét!urg :gggeaag hﬁxg?%%mﬁ pé)g]lfg ‘Ejits entﬁré the tlfsue to comaﬂle% tLéAPstltch
FIGE. 28 01 2080 B2 methods eduprd alghatstilepaRE 6 using apbdifop o derbed suture 254

and a sulé[cl: éﬁraﬁoﬁ éu&ﬁel'ﬁeo lﬂe%f)e@tg/e@ 15 bl SroliRitBe dTvhee hﬁth&hlﬁm@ YM9 bi-directional

bt s 5 IO ET ST B B oSS G v 254, 2560, or
S-stitches 264, 266 are shown to be pointing in the
direction of the other suture, or "inward," but could
al so be pointed outward in &8he alternative |ocations
260a, 262a, 264a, 266a dependi ng on the application
and preference of one of ordinary skill in the art. As
an exanple shomnng the pl acenent of a J- stltch t he

Y a1 T PRy o e

' s oy
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278 or S-stitch 280 at the opposite end. Alternative
J-stitch or S-stitch positions 278a, 280a may be used.

wéewkorzsmay be enbedded in the tissue 252 as mT/0S1008017028
anchor 274 of a fi rst suture 270 by making a small

a Comblnatlon t]hereo 2 ;‘ge Su?lrea S e C O n %n%lllg gﬂeﬁéfél%%ﬁ gfc'FSI ﬁ'{%:ﬂ%stsahgﬁstéh shown at ts
leading erzimat Py betséthan Heroward AR o1 uawasdn%ﬁﬁp Apustsprtees seighiis & siapicoh gituge method used
to repair &eﬁldﬂlsesuéﬁ aslirhﬁ aﬂﬁﬂﬁ&brﬁye whéréﬁﬁ&&tﬁlg 118 Rhafiing tiQe iS dsilddeA bur@natring stitch

may be u%eg ﬁc:ép(gpg g atﬁe] rg}athopi o% th§ pﬁﬁea g?vg{;]t%g gzgtﬁ ﬁéfdugctlelggiba%}eg su%*r% or a single
direction sarghB10gs $howandIGHBI @dds rapptiolyr Taetdescrigtion pfIAG] 2@@891195 to FIG. 30, and

thedescrfgh&(b'f'ﬁl%ﬁﬁb appIRk 10398 ENI ence in the remaining
i ments descri bed herein, rmstah% J-stitches, a

Bt 1 B BUOGHHGF S P OB T AF rowsd 250 vt
a bi-directiofaDiitba@ sufuse Z5H emine shngle-direvtidnhldhrbbdbsumre 76 withemanghbidd  despectively. As
prev1ousl?’|sﬁoum & H8! eZ(ESHaﬁ"d as %o% |11‘P ﬁ&‘ %% tﬁé)tlslljnﬂxaf &p La@l‘?g o?tﬂé’eng E&h&lto?ﬂile suture 254 in

tches, I'n one groupi ng and, advanci ng
the J-stitqhi26 2 af 2B prgifrontEe o) i éu%wl Pl a@ﬁ‘&l“tﬁ’oﬁlﬁ? el Thg-sitch angle
shown is bifv@t 136 HepFeRs. Qi tnfilerbthe! that B atRle Pial Odry 4nd sﬁlm’émbreidbrﬁga J-ftich.

nﬂl a%c(ijSSI SF(%V a] s %J% ée%d foIlaA.I %Eoo%ﬂﬁn ds%‘cféﬁ ﬁa%vo dQMR%aéjbl %Héitlonal barbed

vance e suture e sut
suture 25& eidritsinglle ému@ma@%suwﬂf W@‘s}sﬁﬁ@n@@f %% r‘iﬁP“éF‘@lYt Mesed in the tissue 252 ina
sinusoidal ﬁgmt ch. FIGS. 28 and 29 show suture nethods using an
Ufﬁ e %’if%%w ggltdtugcﬂlglﬁlrbarbag sruglcr: biISé fa]ndéﬁs%l%lle eg%%gr%?de sgture 270 with an
anchor 2T4es:p1@cﬂvcslv,eollayed in the idsw262 @ agerkaadw28®m. The suture net hod

W’%th %pet:th@th@bl—ﬂ’e&i%ﬁaﬁ eRadss banGe d SultHd &, 26 nRhg Ee]g@s at@®intermediate

-stitch at each . en e.either
pont ety 5 S UL EIPR S BAB OB Bt B e B ormcs.
32 and 34 ndpestimelyy toe qvptdhpaltionsi theysuturee254,iwherke éhe Harbsedd tchapge dngdtian, @oubd also be
located aE An@élbd%Q th,Q %un% VJ 'hsbt)fhfeﬁdg oﬁtﬁ@s\ﬁﬂre@rocég{lﬁ% in%@hlﬁ@dn%agn Elt}xﬁtthe wound in

e elther ownwar d or upwar
separate Eﬂ??fg%w@thraffeﬁ@mg‘t mpgehetione ot Btk Eocs %ﬂ&lle&vféfe ﬁ‘é%dﬁbﬂ* b @-stiteh or S-
stitch at ﬁl@safne EJrﬂl off the ¥6ind) Gﬁéﬂ-sh&:ﬂ@ lof HGS 130, 3@Sand ppesyce divard260, Abie bieward 260a,

r tlLng t e
262a, or a co 1nat10 ghere F T;i1 P—B 01es ogFIgb use nﬁ 3&11%%@’ ?rgvarcﬁw ﬁr outward 278a. Further,

rrng accor
the sumrmo hlm@ mEIGﬁrﬁé apst Bsapd dquwv gk ing Mrﬂwgapwméq tF"e‘?f‘fl Pighrayound placing

the leadnkéae'hbﬁegr BdMnbiKoe 2 2D4hd QdulBhatd VG iEh SHisLs@kh bt Behtio € 270 as

g‘. e3¢ OEEWE?{'%QS é?éé a%% te 64; & pe%cotn a?._tlln%.}fle %gce of E}iw si§|ue 252. Another .
method adlepsding tpthe presentfinvehtGn alp@s alpq@tnpré of thepnftioR 74 Below fhp gugface®Pthe tissue as

shown iF1s. 33a sfa@wp sut ure methods using a zig-zag pattern to
approxi mate the_ sides of %wound

B SR BEE O”ﬁéi ng? B(glaedgeﬁl Iﬂg s%a é)5§ %{(amrl;le a needle 280, is at the leading
end of a Shgtgdieetidhdl Babddematk 2Wande thsstad ntoe f27 B38WIf & tyoumn 20N @l de suture 270 is

pulled th?oZ§h thJ fsR %2 ‘éhﬁ}é%hbé zsd“t%e cﬁo‘( hAUsh Xbu?t‘ﬂé’%%le drBhe %lnﬁdfzgz@ 3R suture is

term nal path A th
pulled tOéHIHOW? 2 PO, ﬂtewechg&% Pl et rssméati?et%ﬁe S S5 Tho tisue 252
generallﬁom@ﬂseﬁlﬁ]@ks&haﬁ iroparilleito e Qe lofile Ssdfel Depepdiigbnhe@hapé bfghe anchor 274, the

anchor Z%ﬂ&a\mﬁbe @)g)e O t I{ng‘g]c_aggtfwag I?hee laélgrts lzilridepast Elh ?acé] 28§tof‘ ﬁmg Qouﬁﬁ% 0, en]*{l])eddmg into the

under st ood
adjacent gisstg, grrlwag/m\aapsﬁoa ﬁp}cegtﬁiomﬁhe}j@e e55rpé the wpungd 230 ay shopp it G. 38B. Referring to

FIG. 38AF hﬁ&e erabdARE, e?sﬁd&kb@% &e%ﬁﬁr&lﬁa@y Jxetinee art @6 dlawaé E’Kbrﬁ‘&lta EfiGf the wound

o e 58 Pt B s BB b Bl AR o e s
of the waning fo tlgerpeak?@ hofithedadkem. r espect i vel y, placed in the tissue
%%gthér Quride &btﬁ&éﬁ@ﬁxg Qémgﬁkﬂﬁr@c%ﬁﬁl baﬁe@’turég@he%pan%zrs $RQWbAded in tissue is

bi -di recti onal rbed suture 254 and a_sin

usd o (T B BB B IR AL HOSTP- Rl o nedls 280 t the lending

respectively, placed in the tissue 252 in a corkscrew
pattern. Wth respect to the bi-directional suture 254
of FIGS. 32, 34, and 36, the suturing begins at an

i nternedi ate point between the ends of the wound and
proceeds in both directions. In the zig-zag and
S|nu30|dal _patterns of FIGS. 32 and 34, respectlvely,

T e o " ey ~r- A I T
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t he | eading end near the anchor 274, and could have a
J-stitch or S-stitch at that | ocation. The anchors 274
wobkosh@387 33, 35, and 37 are shown as cont act i PgI/UR®05/017028
surface of the tissue 252 Anot her net hod according to

end of a Lf c%gﬁ%&l%pl%a begl é’u?urr]t i78 Qs 11% e(am@o t?é 3&%@?5& Endtzgg SR 1'?%0 the method

e Surtace ssue as snown I n
shovn inSES. AHepnd 815, e SISO mulrerl & thaygadle F0shrpnphop i ilbebuighfface 288 of
the woun@ D50k b\@ thS kinké 8 p\ﬁl%@ to aB}S%BXlﬁé@@ﬂﬁpil&s oﬁhd’iﬁﬁﬁﬂ 250 A8 incHoSwidl tmove into the

tissue 25%3\%1 lﬁl%f% res%tancg él}t?%l&ﬁSlfC%{i? g[n Elfd;%JeBe%é 1s as c?vv\%lu(? vgg%v%ﬁ %go final
position §phaed em the woudd Gre¢ 288p (TIh¢ pleremént ofiileprsuttue 87 Q hayderen agopt 4y the leading end
may be pﬁ@e%q.l» £7-488 with Elﬁ‘srn@ﬁk@ ReMrgRdifbodd 7k |27§ab ut the face of t h e

wound 288. uture i s a

B etie BB SFATIPE P RBTR T PO BHEd sotnts e placed o
position tisegivditra fhere isinn woine ahd B wmered B2 beldhe surfaw @EthY BBuegmptess &l dogmetic
surgery. %ﬁlﬁ%d &R Jhg\y &t gla%l}@ﬁt Ca{vgﬁl%r %d lﬁ}be& éﬁtut’e@ f tR4HE t”o@ SI%VI@ltlg lift. The

tissue. shape of the anchor
method of . g 2 Ry s Sl Db NI B e ot T
knot is tifIBypETt6 acﬁlmdheptﬂﬁie 2618 tifedestredBud bf 1tfh Eheuperia o2 BIG, 41 uses two sutures 306,

308 Withg)rcl) o ?t@ll 0g tﬂe l?og) gthé} (ﬁ% ?{‘att thg B(%fgfgeﬂ%e%ﬁé Qﬂ: let g@i t@Browde the desired

Ion s rom-t ace e woun
amount of Fif tRrihej tissuE 232, Thgferce mfffcisnttp pfquiedlsspnp bit 1sgg;&ed 3t me 302, 310, 312, and the

load on (&I HRQE RN donceEntea tﬁ&tb}@ﬂloﬁyox) ﬂﬁ) 264 botrbrel kBB 2 osiﬁbv|pbmﬂ 304 of the sutures.

Hg}e 423% ta:]sgu}r% ImS Ehac? %Céorg p%)tP IpresePt 111verC11}0P] Whérpn? blvgi)re o?]aﬁ Qarbed sutures 254,
256 sxe bicsteniromiathepaedieio tisfatadis? #nd bvingalichosHoR 768 264 PAHtpachend that are
directed foR &8 e 8Gactl sdnhE VRWRE F10. 43REovR 8 BikailA i@ fnethBBusR b Fafilel bi-

er ture t I
sty SR B Bt 0221 Do SR G .4 sovss
bi-directiogal bested sftvas 254 piith exhina T-stiichesd 14,946 éxtepdingnid oprasite dhiestigns. @Gnee the sutures
254, 256§}e§§ced?’tgéahs§1@ %g’gﬁnanlrﬂly Jl\ghce(.:lsg(ﬁ&g eacn @lltLG@‘%qu% Em\%ﬁ@ aﬁfesu%@@y the surgeon

| eadi ngend sin directional barbed sut 2
for . cerplg S EiP 1 LS HETIE RCEIOP e a7 lgortd s e esdunce provided by
the barbeBisiirksas§ diytriued biosy theeiparbf shewne.i n FI GS. 38A and 38B, as

ture 2 I .
R LT e
320 posiéthe@th@ sprlfﬁw efdhettissua pirapdicmninainaine)-gitd@s. diptipnslly {iplifieph 278 may
be onentgcﬁgfferénlflﬁorayﬁﬁ}{é@Elto‘éétﬁelr nmove into the tissue 252 until it

gﬁ%’ﬁ%ﬁmd o Iglgch’%\%%l?lglg Qll;'eggcglaltbar%%&'l Tty 5%) l?elo +:e sgrface 0 ssue 5]5% is with an

|nto
insertionglpee thsdriconteidedesigneimcludestaghp 88 vedTing cqitserow: n@msu@fmemqéofusmg an

msertlon%g\;léérSgZ i fowih MI(I‘J Q| mﬁl@ ﬂlst@tﬁ@n (}6?5@32@ ?ﬁy 15@&13%?@1@9& cﬁﬁéﬁ th3 324, a
acea as a SUI alternati ve conrti gura

caing 4y 5 v s mdgchendle e SO O HOUBE AT R e b
performddiwéth p steipRtttbeibn weripulaion vihigsuetathertsian lpdibla suited fubs "Bhe @ointed end 320 of the
suture 2';6' 1’&9 ggenﬁ FoHGR Iletahlgg]Tntl |3§6S e \Mg&!éo% dEMP@Z 6r?roﬁ]19n ERHBQ (n@trlgown) in the

tures are € Surrtrace o ISSUG such
side of ttggnsprhon@@‘g?pégg CAféc@th)éer lg;lrb % orcthe suiyge 27 gpust e)j_tergll,ﬁlawgp H)é opening at the
leading dall SERRBRALgHIR Vperitg DMabide o7 eha nﬁﬁﬂidﬂaeiwc&uhlﬂd’rﬂﬁvdlﬁ aif AnSIBHUE74 could extend

through Ihg {)pellgl{‘elgoa\éhxg. ng.\%glnend 526 TEH‘ ugiétBeZOp%xpng(daﬁgﬁg %1(!1:6 0 ﬁgeryo%%t?wé%n ®he insertion

one Kno
device 3@3@ @d/vmqqdrﬂympgb iheepidqymis 332 qnf @toﬁ@{ctlt@wpusppfée wOWhprsm the desired position,

the insertidndiBHi &N ;s @b Rt thettBind dn8 $288and TR pbifted &H@ 3TUOHE b6k 94 of the suture 270

I MO TR SR S—
in FIG. 48n @bevechokdTd is 2B4 @migtidet Irestrivtigtnovemeihia th niberslireptien.
tAngtmr ﬁl@fﬁgdzéf glaaﬁéjavéu‘gﬁ dirBBio S @SR BY Qith R indedib ddvRe & BRwn in FIG.

I ssue 25 The force sufficient to provide éﬁé}
48. Themswon@gwaﬁﬁ? lilaéastafgh&qﬁéu%ﬁ&tb§3@oazlea digpg gnd 3445 fra n? ﬁ‘b" and a

| oad on the tissue 252 is concentrated at the top
knots 302, 310 and bottom knot 312 or | ow point 304 of
the sutures. 15 FIG 42 shaws a suture nethod
according to the present invention wherein
bi -directional barbed sutures 254, 256 are pl aced
substantlally paraIIeI to one another and haV|ng

L NS N NS N NS S o,

o 1. i R o
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FIG 45 shows an enbedded single-directional barbed
suture 270 having an anchor 274 and a pointed end 320
w@oemstiizsed bel ow the surface of the tissue 25PCEHNS2005/017028
termnating in a J- stitch 278. Optionally the J-stitch
IeCIPI'OCElEIrgtphlné% ﬁZS q‘h b %cl%g &7% (F DOSE In}cthg: éu%ﬂgizyadquent agﬁg end 344 of the insertion

e het' hoa’ ecti onal
device 34@aif1k?e@el$left device B0 a@‘@h@d\ﬁhméﬂ thmpfda@és 33f altdl 1@%@@ subegangays tissue 334.

When in ¥ H@uéﬁﬁ‘)oéﬁlﬁecﬁé ﬂhﬁl@er Ak EPressbdSAT thd &&odmllﬁﬁpéﬂ&sﬂr@ﬂﬁe tube 342 and into

L
engages iff IhGtissd6io refiniet niomeeent in ong difectiprc dh@Pazbs ﬁéylsq qqg;e‘gg@féheéubcutaneous tissue 334,
restrlctm%ltrngwlé e R o 39%%&)8/&%&0{1’ be ﬁ24d a | gad:c ng end 326, a

N A W RTINS S—_—
that are cpl&pied) whildvithnttle idsersibr @Vlg&htbetanlcbﬁp@ﬁ whenrelpasdda i “Ghisherfe design is shown in
the ﬁgure% 503 %&?erﬁeﬁ&h Sl n&? fi%ié/éf vshtén %nﬁé’b&e\é%jfofdléﬁﬁg thér Jﬂﬁctﬁg bf‘ttl&gseﬁfag device tube.

e sutu % extend fromthe Ieadln ?
Further, ety B HBEIES: GiSBY foemiospowmey pshe A GUHF figpe-drectiona
barbed S\(tlﬁ&tvvlﬁi R kL) tioh Bevidb & a‘ﬁprd;&mﬂé thé Kié:s bfswtinhd, mh@bemln EE 3R2.

ﬁthG 49e s%%wstpgacemeplfa of ?wegm- 1{ec¥1($;|1hl%lal%y dsﬂ{u%s e§840g]§2§ é‘rﬁt‘ﬂgds for cosmetic lifts

rou
for the blpﬁefaqgmﬁmgaoa«zrdmwe Tsipeseentinventie. 458 eF i i oifipttiseal bave Sutures 380,

400-403 ﬂokﬁfnﬁ]}aﬁd pYRddYin oRd enBHEHAGHE, udrdh sGaLH: dee&‘lX Bt%ﬁuﬂ ehdd rmughovtz 1f€ the ends of

the suturea?S%{}ﬂ*@gjg ia1a1@$egt?d Lﬁad‘l glée? ?)5¥?r1%10ns thereof 'ﬁlw 4, theg sglmo Blge%og%gmt 382,
generallychenericmo B2 Baitlise (audwhars tledhaitling Ue!ghbetehl@me@l Siléqufrﬁ%() 493 magbpplaced with the

ends exténﬁ‘ihé’m%%ﬁﬂ} @B%Qyéregtloﬁ%né 3%m amge&mh Bmﬁtbf@4 ﬂ*ﬁ&lﬁaf ﬁﬁjy generally be
osition, the |nsert|on devi ce

2
spesio o e P AR A e ARG LI S5 SN B oG s e, n
one emb@fimdnheiti®uitewifity tRBsve ngA genihating, e pheilctibd anedussitussdalpattern.  The

smusmdaﬁgaﬁfemln%?}{évg gregtg}%r 1I§é§£r%§1m?d19anh ﬁﬁ({ﬁklﬁ%ﬁh&ﬂh&@%% EltFIG 49 and be within

tion as
e scopeq G GIeZ AN Pl S 5 RIS B FIGEN PP o AR e o
barbed sﬁt‘ﬂ@s 1084 use foreadh pﬁfﬂmn #eapasb.ei08, rel-H16 df b repaied mgired and their ends tied at

the msenaog \Pgmts 3gi 4&404517 %qlﬁle adj%aeé%%ﬁre 8%&?}‘1}%«% 191? n. %Qleﬂpy A Bx'tlglﬁ of placed

8 'sho rtion d VIC
suture begu@n ﬂnaglrah@errpamgmanwlt peinty Eeflopipg@lagurpnt ofe Julrfisiey iggdyanced and

grouped %ﬂ‘% théjboﬁylC ﬁ"tﬂe'siﬂ:ﬁ}e ﬁiﬂgroeldlﬁg lifednd h@ﬁeﬁsﬁpﬂ%{‘to C at i ng plunger

T RO TR
multiple 8g@rturiliive for the exttrd to plowfete orsraiglten and prawmahlétebpr remsetlsrgfhi tlﬁﬁﬁé from relapsing
(movmg @(Rx}agﬁ{s mlé?]a:ﬁﬁgltlérﬁ ArieRbPrithd@r &U@Mﬁx@ﬁ%%ﬁl i{ c884K pdBdhdicular to the

ired positiQ
drctoni i xsuinet S 1<F RGP GHGTOMO S5 Go Bl PEr B ieer patem. An
examplefahhbl&ucﬁ 4 nancht G it G 49@enduleeunipinesoltrst Holdgg fiece33hownie Ht Relling of the
3 T I a [8) c

tissue maafrbausg 88£¥ qg }IGII ﬁ%@f&%@}nﬂ&a@{ Iﬂygl% %ﬁ&@b%t{?%séu rfela@r ipk 1eBbreak ge of th
smusoxdaﬂwtapqdémwéwmf the Aexgis @rogidpdy thesHusoppl@atsgy Jae WS%‘%‘“M may
permit 142548 &Qi@ht&fh_ftﬁ &Qoﬁphﬂﬁlﬂ tﬁd’lﬁﬁibl SunibeSehdll §ze DB dhturds @t drd @dearlyglaced. The

Lo enment Ny rection. C atient does
B B S L
nmvaHWUHw®$d4nclude col I apsi ng designs that are coll apsed

\J thSordMtel bufdred m 400 mr&ﬂeﬂ[ﬁs dehk fofehtad] b@e p%ﬂﬂn 4 pFa108VBaRE suture in

the fo1el%§§{,e%ga§gﬁ(}lésﬁ?bgﬁct%usa%%gnet des| gankgr&?&% Sub 1%erma1 Essge 1iac?udes the papillary

dermis, fetidutir deroingnd dubcutdnaowtswanﬂwfporttlbre 41%l8 r0f tilmwtuebe ¥00c493 exityding into the
scalp en% g {hp?z{l)ea Jﬁ&r(ﬂﬁ; Qx@gu?beﬂu!lelrﬂ'}ﬁﬁgs@et ed I n FI CE 45 48 and
$cribed above may al so be used to pl ace

single-directional barbed sutures with an insertion

device to approxi mate the sides of a wound, as shown

in FIG 27. FIG 49 shows placenent of five

bi -di recti onal barbed sutungés 380, 400-403 using

met hods for cosnetic lifts for the brow, face, and

neck according to the present invention. Each of the

flve b| dlrectlonal barbed sutures 380 400- 403 shomn

o o o Y o R
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the scope of the present invention. As an alternative
to bi-directional barbed sutures 380, 400-403,
wa@Rovghie7di recti onal barbed sutures coul d be usedr/82005/017028
each portion 384, 386, 408, 410-416 of the respective
neraig Af%h%éuiturtese 410[1 483nm acee ag agck ttﬁe an%erl(ifﬁcr)&l{;]n% QMO@% @Bg%ge just above

o the a acen St
muscle, pedymp dutgesrhighaly wregunea“chm the @heflmn@r ¢ ngs¢, aedeiy S®en14?fn@1 tissue. In

partlculap ﬁlE m&ﬂr ﬁot&ﬁ)n QU Ofkle ] |fd3@ﬁtr sutQub1 iR 1S uﬁd@ﬂfa&)ékttand@ @hviil $he nasolobial fold 418,
Rl a ne of a suture ssue, i.s advanced

n
engagmgé]i’ﬁfutﬁ}’%ﬂ%@ldlssﬁia SYRS" ﬁ]em”ﬁ%l&&r/ aPSPeufoﬁ‘ésy§tu]fl WF 8% or provi di ng
Biekificalin dhith fespsei@ theropbift suturd 02 dethresheckghe ipserign prind 40Gris gpproximately at

the posteﬁbr%ﬁmlga@ ngﬁatﬂl% ehd\fib %ﬁﬁ@sﬁmﬁehﬁmﬁﬂg Hd‘sf%naﬁIy through subepldermal tissue, the
shock- absor bi capabi | é rovi des nu

super il B F U o Or R P R Qe 26 P BT ESTs Pra] fgfba Figgypuar border,
exiting d&@tly. amgseemi eshi15 btk soturerigpasd inteoinddthonghsubepiflenpshtissue, the superficial
: i 1
oL LR B0 b g i, o
exiting dis@lpendi cul ar to the direction of the resultant
I ki stglicdl @foGéﬂul@fcorhﬂﬂﬁngSMﬁebllf 165, theknks& tibnipsinON ef thd Haybeddudirgo3 is

approxunan:‘f2 a? %ﬁe lépé)er stemowas?oli{{ l%SCl&nﬁl% rﬁEF%EII [ Pihe §ﬂu.r g{@%%ostenally through

subeplderreeé, UﬁS!eaﬂw supasfieiil ARpnéusttic eysicn), ﬁ‘mﬂfmmns fheregiglops #ieptipppretigately parallel
to the matnﬁﬁlﬁéi%oﬁ&)/exﬁlﬂgl §iallynend e@sdidad it QS Jf @k APEEis Bﬁkh&l ahidAdily\Wréugh

soepieel s Bp o B RTGE i oo Bt lse€ Dt gy bl
wﬂwmmﬂmmﬁbsﬁun$ommm@@H@Wby the sinusoidal pattern. The

%'dElHo%QL' Cgﬁletlpﬁl'gtﬂ%’r aBlens%El B lgerft)ﬁ{e@ FlthiRthe Ecbﬁbl'btf 8k pletefittiSvention. For
are to the sa er. and sjze, of su

example g 1S o8 esptdd P YPaGES. Frichief Rieginigon B%Ptese%eﬁer@e{ﬁt the Inguinal
crease. FeSi6t @k oD dulve: itmehed bradidipatirough ehblpidyopeit tiswetuutilels, firsperidofithe suture
extends H@%f tl%%ésqg éhc[ tﬂpin ?on@lgrﬁi \Mf {h? EunAL {nﬁﬁ&i cgﬁﬁﬁr tlg'g.%h %ﬁde}rf?al B&ue until the

t ture t
second epq ¢fith sefpre eriends O effledigsue c e %@#t"ﬂ’g Hﬂ@@&we Bgsn adﬂﬁ}’ged&% grouped along
the bodyloe &Hﬁ%ﬁprd}ﬂlﬁé’lﬂtaﬁ@ﬁs&h@ﬁ}ﬁor@ngages J ust above muscl e,

fIn a?kfr«la'la ehéft t%l%fnsnertlsog P?e 1s a§{he er. & Spegi 1f tthe e{g %tﬁt: fﬁgt g‘r%wigthe suture is

pushed e Mo i deres] tlﬂSh@ arpﬁmﬁqwr@ﬁ sspROuH ERerfngioof tho tsuo at an exit
point on%étubHeﬁ%rtﬂ)g Qr O eLX tre@édA@erd 4} tﬁe Juﬁﬁe 1§1§if§1|1eﬂ cﬁﬂzﬂl@ @ough ﬁbrous and fatty

tissues u.gtg ﬂ:hetscﬁglp (? ?}I tlgegs{ni% f)?’cgrggoxﬁlfl ﬁf%feﬁgs%% gtngg eXét rPamy aZ n‘% rhe g%enor aspéct or the
lower cugmatuesrof e bpot. tThobrsasttdie £18n edvegrmerbenfl gouped biel\géhqmé)mféle suture for

pnwmmghgkm%gﬁemgﬂﬁtare slightly nore superficial in the
near the nose, and in subegldernal 4|ssu

555 01y RGBT BOED BRI P P JEE B ppbed e 430
435 witlSaighors @36401] aéchrding @ thiyp@ent ameone Then sisurd wetaxdgimgsiptionally include a
termmalrj %&81 c?g sf’i)llc (tngt] sﬁio 1?‘§nd rig%‘@ 5&9 Wl:tlhﬁl 1&%%&6@1@5 ﬁgl 34?1 hs¥3RdHrvin FIGS. 46-
ICIa UTOtICS tem or ot
49 or w@aeteqdh Ewe&aym ?Iﬁ syt frdelong Ge e dng 1&@@1@ psttereipptineat iis @?ﬂfed end with an
S-stitch.| Aho¥h9ﬁutﬁﬁ9f@j<m tHeRBpel RAEAS Slhb\@rnhaplﬁg muwﬂ%arlpsueanpmmo ieal FIG. 49.
Althoug@% sC he at1 r pe rglrchomkﬁ 4?%"5 8 o atﬂeqamﬁor ms%yeoefarlalrcﬁemgn A Qescrﬁ)gd herein and

pos eri a
selected §yhe p!rgsterr ¢¢a¢nd1ng stb%apphqa@ns Chsespdtiots Fay beegrbpsert eithgry use of an insertion

device oS HySth#k IRk a Hhal GRS N AbdeRP funkd1ab ﬁ@ﬁov@'l@tﬁ@foﬁh@aﬁlﬁl is placed with curves at the

O U)X T TN —
breast aip sigifl@tb @i t@respond tp thokerdetaifpld alsubBphidigediadal sufuss uelmltaﬁecaﬁons with respect

to the néﬁggé’a%édcﬂ?oﬁl)mﬁ?ﬁ&%ﬁ{g& Bt* ife s%ttggma 1SQHvaEQMd%%béaQ§m the body of the suture

ere a path a proxi mately paralle
for providipg 4ft prd tiggue wp% rAS agpri Onf@gfé%img. ?%admn&‘?gath? t}fsue ;9{9}1% %Sé‘m after
surgi cal procedure conprising a neck lift, the
insertion point 407 of the barbed suture 403 i s
approxi mately at the upper 13t ernonmast oi d nuscl e. The
first end 413 of the suture is pushed posterially
t hrough subepi dernmal tissue, the superficia
aponeurotlc systen1 or conblnatlons thereof along a

. N a
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2 0 extends out of the tissue, and the second end of

the suture is pushed caudally through subepi der nal
woe@sae7snti|l the second end of the suture extPemOESING017028

of the tissue on the thigh The thigh tissue is then

nd lL.ong the b
completm,gdlg es&fzchjpd%efr? 151%[1 s?ﬂl:cg,s es ure Igom’ce M fng}f' exﬁtb el t1§sltj1% HrFo? %o chglpletmg the J-
stitch, then the tissemaytbe erugsd ﬁrnitadtasceé,tand then thedpptiich mepscemaificd: he

BES2FA-5s$E SRt & of  BBsIL difeSttons BHb fsuthid Wogbﬁrbtfaﬁ of t§v0 parts of a severed

oo R e SRS LSSy A1 ASBUE P, e

I ssue
enters thegsnd €54iof thaleﬁpq@mm tnddeilotvhecunyiyes: ppfotan g1t ot tﬂﬁeTlm’deﬁlst 274 abuts the

end 454 o-E g le§t %@utﬂlfe eﬁtt}?ag?ﬁitayar Ifc‘)m't 8 Qtﬂg’é@ﬁ@o ﬁ@é%ﬂ@lnht\ﬁ% and contmues to

rou brous and tissues unt.il ;
form  logg orttt?éurwflqwﬂwtléﬁlagg U 450 P on BB RESARE G oo Somplees the

loop and Pxts thtougt tB@d t41ef b le@hhros50asp pGies hroughtike dndderof the righeibarr4s2. As
shown m‘HG t5 h? 31Q I tﬁﬁ?}g' I’oﬂov?; hﬁebsglé&%%*nv;hhgﬁ u a'd\?‘an&ﬁgetﬁ&o@éﬂ\ﬁ@rt&ﬁgl 3 gway from the

g ur e rovid
end 464 Rt EPIS ASOUES §Zﬁff96 rtering:pi@oints 472 gty 6@65 st Pl the end 464

by exiting B tehddS ﬂt&hgwpoﬁlttmgs: 1130, amlntt Gk @MBughoit 484, 486, 488. As shown in FIG. 51C,
the suhneath?%éa?%%if%s i) %&% of 5)19 %R Hart AESH tf ot ow§ the g’egactecigcupvﬂﬂn:éé lp)Ml E}ptmg the tendon at

accor I nven
points 49THE3 ¢94 ¢Roandeentreingrd pjntsréhs, 599151% ﬁ&‘t ttnyl rpqlf@B & éeel kit 586 P i periphery of
mewmmﬁ stitch or S-stitch (not shomn) and nay be pl aced
th an insertion device 3

Aéo ac&gdlag to \me Pﬁseat 1ﬂ\@gtmnemet}r9§sr dreég{%v ??or Jojoin \g’tlhe e%tds o% th §2rrtlons of a tube,
a tubular alnetugg, ériadoljoanardan wishin the by mngatgoafogisnmwmlghﬁg thg ends p&a blood vessel in an
anastomcgﬁ g{&e% €. e&sqlséﬂ h(atlamatﬂe rﬁ'rr?‘ttllbt‘: qncludetﬂﬁt R8st 11§1H$dlt5 %loﬁ@\%:sdefd the large and

er tace 1s _shown ing a curvil |near%ﬂg ern .
small intesfipg unat,s a{ubthq lﬁﬁsés %tpwxpn@_IGsﬂri} SSAtlhci ﬂ]squ ﬂle gl & PRY ﬁt st gu at-la.n angle prior to
joining f& DRPRHIRACKHES effdBi0e Addiniest. Shown, the anchor may be any
ﬂets rrlg%to §§3 gf% gtredl'tpcﬁg sﬂa% ﬁ)'r R)mﬁ'@ q’te %nd'é o?aetlﬂ%chglﬁga %let cﬂ@cttonal barbed

e _anchnors

s 27 et g 76 (ThRougE LS00 Do SBH B BN Beongpiggpt shovn
compuseH&KéeH‘l& 1ﬁn9‘é1rf€ﬂ|tﬂrodgﬂ ke SalDihd idd1DE iﬂﬁﬁor%ﬂi fitktendi¥b2 of the ®bEOWhe pointed end of

the suturﬁgu) is tﬁe&gnserfeﬁ g?rlnd'l ah (Eertor ?f %e ?U.%egIﬁ h tne \gallllr }‘? ?ec&td %JB%2 gtg‘ﬂescube The
suture 274)4@u§_¢d thrppsh the @}Wls OAﬁ)ptub@la]_tll tbqr@chogﬂ?[f} rcgpﬁcts ]tha @@ter SH@GR of the wall of the first

end 550 Bm%e fcﬁ Gf%iwl% 82810 AlisS56,1583 brare ulbe to@élﬁbr COk 6@EPo1ds théh again inserted

det ai r.ec sut
s & i okt S Reh B8t S pRaapy At BE g Ba monion o
556. ThEadpk @viepgtep foratvaeing the futtri270suetmd the tultei 4 §erdheilast bidthasoiag pattern may
be comp@ggwgﬁ L %18&?1 JaJtlf'?:ng 4. Q&thdy of the SUt ure 4 0 for

oVi and t| ssue SU ort varil a
%}Q} aprhAgs ogaf,lgﬁtg p hlgdlr(acﬁ)@natl léeé] éutLgT g Sorﬂ%n%tﬁet e5t 58 552 of a tube
using a sﬁiﬁﬁaﬁ:fuﬁlﬁi'@tlteﬁi ds i nicthed che®ih heETs. pat Begining 8 aickitigiSnsertion point 558, an end of a
first portgm%%d 5 Suturg] %451'%‘1153%&% t%gdgﬁ 'th% q&/aﬁﬂ'ﬁ u{{ﬁﬁénﬁfé 15r ot‘ Qﬁrsttetu?%@ ©f the tube. The

0 CO stitc t1 ssue
end of th Eirstgronsiop £¢ A e Gt e R fhe O S Pilf%tythta%a“ ofa second

end 550 6QHPRL @6b firfrh&aon ﬁd&t@s@u&b%ﬁﬁlﬁ pﬂE@ﬂlﬂfugh’:the walls of the tube until the

opposed%g‘rpg | eaa?clo%iepgxtélbxggég d)f ?“é F]ug.tre 2 %Iact %ei)u er suf(%ace L& tg a\!vgll o?(he Hépend 552 of
the tube €D Avawing tan e cads 5601652 affhe n1t;atogetb$5 (Fheprd of {heyfnst mﬁm 56mpthe suture 254 is

inserted @l?ou Mall‘faﬁd filoGhe imbrfdr ofl theEirst BldUis £ofanetibe @tralﬁ)oﬁlhf%4 Qﬁ’&imfe%tlally spaced
a curvililn at

part 450 an 0
i s i om0 DA APPSR AT OT B S g o s serd
through thB @all @il intqpiad ihterdds Of theldaepng ertdUFb@ofainiidr 8t apgiai 766 gircugfeprpiiatly spaced from
the exit }?'oo%r% rSn @Sgcif ﬁlg %ﬁtog o ﬁr]%]tg)%m%ﬂ( 5 50 of ﬁltle Rhuré' D0, ﬁQanpcg %'S&U&f’poﬁﬁn 562 of the suture

' curvl I 1 near unti| exiti

254 i e R B PYE vk 7,555 S ot 570
conpl etes the | oop and exits through the end 454 of
the left part 450 then passes through the end 464 of
the right part 452. As showd in FIG 5IB, the suture
foll ows the selected curvilinear path advancing
t hrough the tendon 252 away fromthe 10 end 464 by
eX|t|ng at p0|nts 466 468 470 and enterlng at p0|nts
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smal|l intestine, ducts, and the |ike. As shown in
FI Gs. 52-55, the ends of the tube may be first cut at
w@rooangd7e7 prior to joining for pronoting a norBCT/US2005/017028
effective attachnent. 2 0 Referring to FIG 52, a
a
cucumfelgﬁmgfsgaééc? msétg?con ?Lrtlgllé fri’%nfl‘{g@ &tﬁﬂﬁseﬁ%]ﬂggﬁ Théépﬁepy §rE Q:geaﬁed for

I Ona suture avi ng an anchor
sdvancingpgh o R piefhed BEHRATATRBY s fube s s Heiche (NS pefgs may be completed
with a te’tMHaCilstitcR o SRR BRQMhIeAE Nt Shown conprises a needle, is

IE?%ItsElcg\gs &5%%8 %Fodtoﬁusuig Ibl-dn.re onalg orgerc]ltsga\' !291 Cfgr 6?185%]’8; ends 550,552 of a
bodily tulsﬁu Begienit® 20ani igitil fpesntion m@etr5t723 @n md@ﬁq firigportipn 5:,69 obhe ruretZipis inserted
through tﬁel"&pa@l of N QUedds r&?thé’\@i)el TRE end oBBLER P08 Rk 6D 2O tutel?84 1 tRinserted from

e

be pulledwiabgh i whilsef fhie tubd unﬂl the @paedBhs of a febrad partive SDef thiprswivie Agf contact the
outer sur&&%f ¥h¥‘@val€6}°§t§e P2 thd 53P& ﬂthubE h§ dltawﬁg fht %‘%m%e 53’2*1& % tbblfoBether. The

I's, then again inserted throug wal | p
end of thq ﬁl‘lsté)f)rtlglh%po Qg@}e Hpurg Qﬁé 1stuﬁﬁ'§d glfou&h tB%szH]t an%g@ the 1nter1or of the first end 552 of
the tube £ b p&intBTLdieihicaitialy ppacad fifst drvtton &om the tiritil insert®e péintG72. The end of the

second p(prP ?n%z §t§€eosuh1r@%54s 1ts &0 e%l%géh%gfaﬁl%gﬂlg ?&j%@ %g&@ﬂbetaPEpomt 576

around t
adjacent i e o e S e I ESERGiGR SA0IHPALH 204 HPRSIcR fumctions as the
same poist- o$inlsei‘t(-bh Dhe et Flillels&bnd pohicn 56231 Ghavse B4 iatich @@erted frots ihe Ghterior of the

tube thrmé%hgl% vgg BF t%‘gssggor;lg ]@ndt%gé &%9 u%g%t%rgl%m% c&c%ﬁlf egélali]llg E}chﬁ tﬂrgm the first exit

Ube
point 58(uxftthe endrpf &hs fitshiportivp 6 6o ths Frwn2534n TFBI e@l 0f5125 secRrajioFion Aty o the suture 254 is

then 1nse§511 thr@l!lg‘h't}élwail Bﬁ:ﬁer ﬁrét@lﬂl BObithe e s a R ﬁﬂ@u&fnfa?enﬁdll@%aced in a second
tian re 254 is | Perte t hrou

s G ST AR PHB. T it DFICPE gl TP ag Y Sy aed e
254 aroubdabetubel Adteraidasolfitef thesufuerpsttermooaytbe mmp&% with a tefpainag {ititgher S-stitch at
each endzﬁﬁ’erﬁaﬁvetl}h i sﬁttﬂt??ﬁt&rﬁ gla}t Lot Eh%eécgﬂeg E%tﬁ Ehe Qrtds Blhﬁe stlﬂpz%ross one another, as

rou a second The
shown il 56 B L e HOYF 11Tk K W Greesdoal aff—wnﬂé Sfﬁih F St desvd.
trhheomgiivd £dd goindayl theSendfof 4 fake detolbdnglitithe predeienvepion steghath af iksrtion of the
end of the SL%tu?‘e tlgur%lcﬁ%fqge tﬁ]t)% rn{a&l ?;El é@%?ngﬂuéngﬁoﬁ%% & tgess %&qggdga(ﬁged%}g&gh the tissue

I rst
of the tutyeh E'sipgifbis teﬁmquamaw of e tepeih efifks sutnig & pise in ésQSS‘&fof fhp &g, righ may result
in better hMUR] AEHgth. H&@iuﬁﬁl@ &fecﬁvla ﬁ)n{nlgr of the BAEE Bﬂ ainibe %ﬁln @k bédy@an be achieved using

the meth?cﬁtdgfrll%sg I?eé?m &eﬁaéc{] ?_ss of xi%‘lere I%hc? bg%%h € tht Y urgers tg | ‘tpet

freeend.564 circunferentially spaced in a first dlrectlon from

&trkeunhé?ét(tdd %lat dltﬂo%@ﬁ fnb fﬂ&hﬂ@bﬂ]&mﬁg’s&o eﬂ-da 8f £93dilyAibe i BoviRG@Mcribed, the
portion nserted thro

e h the
present 1w§dlt}on éfﬁ’at P ﬁ{n&edt ﬁfépaftﬁ'f grt};eorpetlbcé 1Cﬁ°éclh§£’et8 81ﬁ are%eﬁtdnvgé‘%n gy mclude a
procedurt vRertinl i_{)ﬁ)rﬁtﬁl_oﬁtu]im$ grbfte 66w the emdf ef teendrigiblitupe.sPascedprpaedymg particularly
used in c&lfagar)ﬁgﬂentsy b?%'sggraftﬁlgsor @fﬁBE}h ?heegl]gtlr% rdelifirefid skrifar 88 @ffetlﬂeﬁﬂgdsragsgnbed herein

e second ortlog %
except thgffthe 4@ of the gieg aig aitpced ip tb%en@%é Hw Ph%@rn@&ﬁ SYiyre Rp il described above.
ThY i@¥ehdh iOfhirtitehiBustribebytikerfalloging hbielintiehg exafipld he first end
the tube at a point 570circunferentially spaced
iha second direction fromthe initial insertion point
Fegng Thesbrnidspupasipeths ispsdeldas saprcitnefrdihtireaipod ehedspigre placed in

tissue withfa JtsB@h RAsAGEH Vﬁﬂltalé!’nﬁergﬁéal Efo@édl@ﬁ’tufe hewd @iBgent ¥ @bmétiy@lesigns (A and B)

ot iay e b Ry S P o oog P G 0t s ches ong

and inchglbdbTcbahs equaky divided frtakwo bppasingrggneentsiin the méddle B dnekds. Brgrshizadity of Design A
was 12. SS&J%IE{JS ean@@l@spﬁrﬁﬁty &t@eﬂb@w&sh@ 4%&%’% o0 ave?hggstrﬁ)l%ht%ulb@ﬁjsﬁlé $frength of each

s RS g B P o IB et ka8 s O, ofaipor
inserted through the wall of a first end 552 of the
tube. The end of the first portion 560 of the suture
254 is then inserted fromtihe interior of the tube
through the wall of a second end 550 of the tube. The
first portion 560 of the suture 254 may be pulled
through the malls of the tube until the opposed barbs

o S o N Y " ey ~r- A . "

a?ong ﬁ‘l? periphery of the
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poi nt 580 of the end of the first portion 560 of the
suture 254. The end of the second portion 562 of the
waeane7864 is then inserted through the wall BET/UR®05/017028
first end 552 of the tube at a point 582
New Yorki:wrgncailﬂﬁ‘{t%%#t gpgde%acl'g %C%%F(iﬁ{etr%sigeerg nrgtcstgejr{zé cl Iu? glff];rerg rinrameters cut
angle (4); me&emﬂndcﬂgﬂuaumaﬁ@mﬂgaeatme@n@wﬂkWWHHMB@ﬂﬁew)suture
Tgéss%rau t%{ﬂpgnshg&eﬁéﬂg% d lﬁtbteféeoxtn es lo?tﬁé bl duffires WHE dS4HE S0 be as shown
e conpleted W th a termnal J-stitch or
lnTa"915>1S-st|tch at each end Al ternatively, the suture
pattern may continue as de&mﬂnbed until the ends of

e outP,l"'e ecerSOSS ofe Yot llcl osi showaTn I<~ IIB55
Even t heffthe suture Dattern—n%V‘be conpl efed W th a
Tetn&ilemmah(lﬂ) stitch or S-sti t%hHOZS desi f ed. 9.9 @He
et for—oining—therends; L UbE aCTOI gL gt o t he
C%P%%eﬁ i nvention, thel path o? |nsert| n o6 t he end]of
Cttderths Dt (e t hr ough t he tubeOﬁhyOQMClud, a.wagNﬁudlna
nent as the—sutur AR Ed T ougdR gLt TS3Ue
Qbﬁﬂﬁﬁgwiu e. Using thils tecﬁ%?uue pof th eng h
Digthnct betwesn tuly (@) s placed in Oﬁbit0%sue Of t%@ﬂﬂUHe,
whi-ch—ay resutt— T better—hordimg strengti.
Addjtionall% effective joining of the ends of 0 of
Rfeprag 19 HER Shtndy 8 dpl-iskusesni-ay Besiopsyas gregteran ftﬁ?]ﬁ@d@uﬂm >30ofa
cadaveric gi@%ﬁﬁénblaﬂar htﬁfsedn@thf Eigd & eHalesgneaf meatuesd @bduhl® chien (edl cisuinferegce and 5
mm in thltfk%‘tess ]%ch&zl e(? %3%%\7% s %}ﬁl%%dtsg?& 1%a9ﬁ@te{lagn :pff]rh %;;ﬁro}ﬁ p@Jce &f@@sue The

I'S uhders houg ol ni ng}
wound 538 yies chasdsvitbeitiur pesetiedl sutwedd inclyding {Boiyo Rsterg dse B %%OW% IRELa. 57, or
control PWI@@&%@&M@}%&@MO & shh iS19G] 98dilto€eze 0| Wing @ fdnh@ gl Rérsand-over”
technlque H‘E‘Fﬁ%rém d%@ggegc%% gzign 1’%11:;:2)8%8,2?43 %g%? Qut dldrrlll\g/tepgltf%ge thS B¥cosal layer. A
knot (5 thywelfahdborebetivend f thhenieel elure fwherépe the b@f@qd iyetire Rifiyes ﬁmthe%Wtﬂsand without

a J-stitch ﬁte rﬁ{r&%ﬁgfﬁc%{t Rk 'B?LU LA (11 ﬁﬁm}’ 98Ende Beth &k 613 (YmaY, Erﬁirn)(mber of crosses of the
ass grafti ng

niion (3 B e AL S o s B P LSS e e o s
together. tThesumrd Sssaf spécireengofaidh sere typd vactatd oh @ TeshReseyneks UnifergaliEester, model

200Q (ma.'tiéll\g}'g%l%tl,s%t‘ Eg?nsﬂ?%ae? H%rlﬂgs%taml’ﬂb%é l‘tf:i ﬁ)§cPJelI ba%d:n?gg%é ‘fengtf[ h&4 a crosshead

l'ustrated y ovvln%]é & 4
speed of Sawset. | Beph PerimeaRahificihed fodaiym, pherdaihf freiie ‘B@Pﬁhéte e to the woun
and the n@@ﬁp@bfﬁtgmtstperateﬂ SfdiBe Radliniigadcapacdrded. of a _

’ﬁm \Eera%eeclf%ak orces re utreJJte §r%{%1tl!1r Sléonegtgﬁﬁ?zogﬂdg:ﬁteéﬁogﬁ 1%‘1&@%13 28

suture. Two dlfferent bar BABdohet ry designs (A and B)

of abr=Ti ISP barPedTaMl Ho@nd\eipkeity @by | cat ed from
pol y I’%—m\ cilze n !—ar‘ cnfpnrla was—{ inches

Iong:%W@dpﬁet%&@ﬁw?%m%arbs equiPt 5 T# vi ded into two

opposi-sigchsegnent s, in the mddle 3 inches. The
spirplity of Design A was 12.8 degrees, and the
spirplity of Design B s 12 4 degrees. The ayerage
st r aj Beed SOOI Avébdt | e strength 6f3€&€h desi gn |was
nNeasUeggnalssmich t en sanpl es. Using an Optem Zogm

m crpscope (made by Thal es Optem Inc. of Fairport, New
York) with an attached yideo canera, the barb
geoneBarbed$DACB @itk tvemivatt pri zed by49dUL3 di fferer
par ajmelgns: cut angle (f) ; cut depth (DO); calcul ated
cut |ength (Lc); and the distance between cutg (FI G
56).| The straight-pull tensile strengths and harbed
geoneCeielPDSII t he barb sutures wetre2determ ned to be
as shown in Table 1. TABLE | Referring to FIGS. 57 and
58, full-thickness, 3tcmincision was creatad in the
di stal jejunum 530 of a cadaveric pig perpendicular to
its length. The jejunal segnment neasured about 10 cm
in outer circunference and15 mmin thickness. Each
wound 538 was excised so that it was centered on a 4
cmby 15 cm pi ece of tissue. The wound 538 was cl osed
mnth e|ther a bar bed suture 254 |nclud|ng t he tmo

-~ " s 'Y - ~ I o 1 o~ - — e ~ESeSs 18
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together. Ten sutured tissue speci nens of each suture

type were tested on a Test Resources Universal Tester,
wo@si11280Q (nmade by DDL of Eden Prairie, M nnBSDU8Y005/017028

with a 250 Ib. load cell, a 5 cmgauge |length, and a

crosshead speed of 5 cnmlsec. Each speci nen was

stretched to failure, wherein the sutures tore through

Bheonpirssguittt the .fFhyvmareocimefnimiva keajpulfprsticesgength requigegppat of size 0

absorbabBSRAESE 86lb. ﬁ@gnsﬁlbﬁreméf@MHlem%&A Ja@fears dglior. EFv@ever, the Design A

o e SO o G Bk B B0 i Bl ot i
intestinaloadpldw=08 &)n FuihetDestpe BUYil.a téiiaslfadidpobimdy ertendsihed S. Pharmacopoela

requuemiérq %At agsU Idr!:motnﬁﬂt%é A fend to(vgﬂag}gﬂer 'hﬁ&ﬂdﬁlé‘a? Re t2h &6 chventional suture. The
psor sut ur es ., .the tensile s

rengt h of .
wound b BRSPS AR DSHACY GO0} 6 A YUTnE i of Desien A
with J-stidB&l Gomeof viidsitatilction indy trgherespof theyshorst kngptheof suyreringigel tissue with J-stitches
omitted, gﬁt ‘?ttisl bteﬁeb' ﬂﬁ% gfgthef é?f\fqun@gL the fegulttolf* a%uttﬁlg thk h?ﬁlté)"‘ha:gﬁ‘g%'ag(ﬁ

lgprn esti na (p Furt her
eé%qug*nth@rwqt Hventiendiapbasmshoyn edideseper) B‘tCOIHHFffzbl‘e%E?é}é‘G‘Q refijygt to only 2
few exenkélasj en%ammw&g it ahdhmu mrdemam by tlidid skailbdsia the @nraisterdahetsntend to limit
the mveril‘;xgrhkc; ghﬁ te:rlnoogla ents sliou : e derﬁ:n %ﬁceg%houf rgrcflfpca EB?P 81%1351{»}1@ I;'ndtagcﬁ'uons may be
made to thpritisdldspipbérimentssiithaug raseriadin éleparﬁmf@r@bfsrrogﬂ tepelwa%and advantages of the

inventior, BIr@Ju%a@%mttht%ﬂﬁe @ﬁ%dﬂxﬁgﬁ&clﬁﬁé@ AEdr Ezym'@fe tﬁéﬂﬁibgc[kuﬁre‘é\ﬁwttﬁ] one or more J-
-SUI is red

stitches aérfl Siswéh%q{% Ithle éngr‘{E @W@Toﬁla ][lturgiﬁll agch]orﬁ nianﬁge/e utselsedsué 3 \é’lde va}nﬁty of applications,
includinglbus hidt tiwdted S0 MWisset fuaddplidatirns, istabiliztidpeif pawebstiuttirestdurigdapagggcopic surgery,
appendeétaﬁy génfkérg bﬁf@l@l@ulﬂn%tﬁé@&f Ur §rz biaddRf cy@kdndy! £r9ulﬁé"§re}ﬂao%ﬁ1éﬂt Eéan valve,

uration. resent I nvention has,
securing §¥f€ﬂ)\ﬂ %%( e terEsYey 319 élaswgrrxebrr%r%é? Hipdeesdt gf‘i"“\‘rﬁglthe inB8fH0 cover
such modli@SP&B fontiseion) Bdditiods dné viusxlenypds atay beeindhgicd wigit te dphie pr@eéope of the
it should be understood by those skilled in the art
that we do not intend to linmt the invention to the
enbodi nents shown and descri bed since various
nodi fi cations, om ssions and additions nay be nmade to
t he di scl osed enbodi nents without materially departing
fromthe novel teachings and advantages of the
invention, particularly in light of the foregoing
teachi ngs. For exanple, the barbed sutures with one or
nore Jstitches and S-stitches and the
single-directional sutures with anchors may be used in
a wde variety of applications, including but not
limted to Ni ssen fundoplications, stabilization of
bowel structures during | aparoscopic surgery,

appendect ony, Zenker's Diverticul um surgery, urinary
bl adder cystostony, securing a replacenent heart

val ve, securing external devices to tissue, and

cl osi ng axi al wounds in blood vessels. Accordingly, we
intend to cover all such nodifications, om ssion,
addi ti ons and equival ents as may be included within
the spirit and scope of the invention.We claim | . A
bar bed suture conprising: an el ongated body; one

poi nted end; a plurality of barbs extending fromthe
peri phery of the body, the barbs permtting novenent

of the 5 suture through the tissue in the direction of
novenent of the pointed end and preventing novenent of
the suture in a direction opposite the direction of
novenent of the pointed end; and one end having an
anchor including at | east one arcuate |inb extendi ng
out si de the periphery of the body to a greater degree
than the barbs, the anchor preventing novenent of the
suture in the direction of novenent of the pointed
end. 10 2. The barbed suture of claim1, wherein the
anchor has a plurality of arcuate linbs that are
substantially evenly spaced around the body of the
suture. 3. The barbed suture of clarnrl mherern t he

I T 1 R - o o, 1 Y I e

inventio



4. The barbed suture of claim 3, wherein each of the
plurality of arcuate linbs is a different iength. 15
w®2005he278ar bed suture of claiml1, wherein the ptTiuatoos/ 17028
We efimar cuate |inbs are curved in a concave direction
Live to the body of the suture. 6. The barbed
L. ‘&gatruefiéut‘gf TP’ 1, wherein the plurality of arcuate
| i mbsangtopgagadbedydl i n a convex direction relative to the

body @&f pbifveasuture. 7. The barbed suture of claiml,

L e N Sk "
5 whertepyghtisdisanvliodiretd o poementof thi poiigdend wd areh qrtRgpqvespent of the

&Leye i€ 8 dirde B o mggbaertﬁel dq&nmhgemewmdbme@na u&ul ar
el ement in t he

ut ur
i nsi dee alilda}ﬁg{lge%}n agiilgﬁti 1{1 i tj??sttoHeear%g‘ie g]ﬁlg gae 18% \ﬁmﬁe?he tpﬁrg)hery of the
bnd;z hargrea®r degihethiyahetbads, ﬁlqtalmh@ pofventihgringmerhent offfleerswinyg i theedirsction of

&E&ﬁoﬁﬁ%ﬁﬁéﬁ&d nb that forms a hook with the open
é acin he suture body. 2 5 10. The barb

10 2. gho oriaf Fute AR b e ifinutoa PH of B 1o O o WSttty
evenly spddell Brofidd@helbbdyinf €6 @B&e.Ng i tsel f and there being an
r .
3. DRGALDAAL of 08 G ORRAE dhOblRbER bEUG. fiX Bfare meventy spaced
aroundthleheimﬁ@?e poiIat ed end | s a needle. 12. A barbed suture
4. RHRIbE SR of 8Rim| WiRg:atadh M Yiuralty Of dxuste PAbs ediffesntiengh.
155 B e R BRI, AR ol i
relative t¢ fhe bady bf thératute ssue in the direction of novenment of the
6. PR vafbefuRchs AR IPRIRYEN f@alﬁ@df@m ling¥s ark B@vedid dofvek Biration relative
~direction opposite the ection of novenment of the
to the body g e §§end;  and one end having an anchor including a
7. iz baghed guewrechif cloilvals whegeinsoghyenis fire trttaghed it thy azcupte lifbgrofithg adfhor3

20 8. %hegagﬁ)gd S l:lQiHl 1%&%%&&189&%&&& td ﬂ%vﬂﬂﬁ%'nﬁ&@d’n)ﬁeﬁée tth@ﬁsertlon

grea er ]h%ree han the barbs Q 1 hanh
device NSRRI} SETHHE e DR SE7oKTa B 28 G A Gl o han o

extendedPéaCl &illelab@orovenent of the suture |n the direction of
Of e LG, 1P 1 Q@eregho%ymtﬁ 4 faci
- EIF bagecgsfwev&% Clalgﬂ &ff‘eﬁetenetgeﬁgg g%el anilctﬁ 24 eng i's a needl e, %n endace
the sutwrgbddgr bed suture conprising: 4 0 an el ongat ed body one
25 10. PR talvedsuieht cidinll, Wheadid thy ar&hﬁte &b PFmexbepnaitige nitomostilpeitself and there
barbs, permitting movenent

bemgaHB?GnP‘Eg%%ff‘iﬁ?%gl{&ﬁnggh%Séute yPe%@ﬁé i'n the direction of
11. ffmﬂsfnedlstuumfofplh@lpwhmﬁuefhe@ndommﬁenérse\ﬁeqﬂh ng novenent of
12 WSt ohflisthedi rection opposite the direction of
novenent, of the pointed end; and 5 one end havi ng an
anchor™ SoFFHRPEd to resenbl e a har poon end and
30 ext endhngin@desi; de t he peri phery of the body to a

greatg %lugﬁ 86t 'Qﬁéhdﬁ@ BolBE E&ml&&?& tﬁ%@&}pﬁm %@%@rﬂﬁt{n&gnovement of the

novene e suturé in i Tect | oIl of 1&({mvenen h
siere Femsh té‘?jtlsé"r"rd“ the djrectipp, of ”E%(FTB%‘H"féIL?tPﬂ’P@ o arq By VFﬁ“f&m"V@ment of the
et Biardirtdien pP6xitPIbe difcetbn eNtoveRenfofiidgdinged eiifand A bar bed

sut ur enece%ggz{‘vlm% Iar'? zglchor 1ncl§<ﬂn alb(g%ﬂ)texﬁﬁcuﬁptg }éody%f‘]tﬁe ﬁgﬁé}g ﬁ)gm aT-

end;
35 conﬁguratlon extending outside the periphery of the body to a greater degree than the barbs, and further

including segments mounted to the bar, the anchor preventing movement of the suture in the direction of

movement of the pointed end.

13. The barbed suture of claim 12, wherein the one pointed end is a needle.
14, A barbed suture comprising:
40 an elongated body;

17



10

15

20

25

30

35

40

a plurality of barbs extending fromthe periphery of
the body, the barbs permtting novenent of the suture
wo boosagd1st he tissue in the direction of novenePtT/O820051@17028
poi nted end and preventing novenent of the suture in a
dlrecg om@@gﬁSlte the direction of anenent of the
0|nte hd 15 one end haV|n% op through
Wm ¢ he plivelits pihata eraiding figm faperiphesiol flis bady b ctger*@rbts Py EiiEng ggvement of the

@iﬁn@tﬁfélfghrthe thdue 1naﬁkcdi@d'uoﬁ)5f3ﬁbe&ﬁehﬂ@ thHBMﬂ%diiﬂ ardifprdvéifing movement of the

suture . in.the i nt ed
S § b Pas i e P P moned] e AL 1 Che
one poierrhdigvienth anshonconfgactt & rest@ble phamephend asg prigpding outside the
b M St Yed ﬁgé?é? gt hab@EWarbs 20 ARRr ﬂ@deﬁlﬁl cho®dadit ofithe suture in the
pl ural it S extendlng fromthe periphery of the
B‘betﬂ?m Ofﬁéve’ﬂj“érit B@Lep%’f‘?ﬁ 84 ng novenent of the suture
15. Thertetedsutultef tikisisdevtieninttieendpoingdendina wRdlgpvenent of the
16. RBIAGERARHPr eventing novenent of the suture in a
dlrectlon opp03|te the direction of novenent of the
p0|nt@63%ﬁ dbatd one end havi ng an anchor confi gured
to re&&thedaﬂ.object sel ected fromthe group

inclu gh olrl@ f}%rb§ e)}{émmg h}gﬁ‘te nEer¥Qe%¢Jf Itlﬁ\%%({g théf’llpa%s ?am;tﬁ%’movement of the

the an reventi ng Y, uture
e}nrr@@xop@ﬁhedfssuﬁﬁ\ﬁb@rﬁbﬁqm@ pf moementaf fhe aeintechepd andgprevanijgg movement of the

bairbRd dsdetidh Bpdafe t6e (ﬁﬂeéﬁolﬁﬁmd%}ﬁd'n&bﬂﬁleﬁo&ﬁte@ﬁﬁ aﬁiﬂ)l nted end
is a nee a barbed s

in bod%Y cli]%a,vggaloop %géhgvgrtlch?hée e?)n aﬁ:d g(%ﬁ maﬁPasT tg gesc’:%wetussue as an anchor, the
p@hqmsden@mdmapmenaof@@ﬁmmaﬁn throtiredtion ofhwwmyt 4 dhepaineherd.
17.  &hd AW IRMEITR BihimOls, VAR inShH HE Soiridd chdi§a ctigCt i On Of
{‘T*FF %gsgt of the pointed end and 30 resist novenent of
18. oed YRS RISYST rom the direction of novenent of the
poi nt edklegdsd tole met hod conprising: inserting the
p0|ntgg:gﬁgdgh the suture in the tissue; advancing t he
suture throu the tjissue such that the centra
por t | 3Aluakity aﬂ?ﬁb@ SEerding 5Py thép?f’ipl‘%if of hetbRdy. e bprly @Wﬂ&?ﬁgﬁwm@m of the

fuwr@enhtolgh thd tfsSik igaBd dire@ion Xf MitRtraent @ tHepain@d enld @@irevemi®g movement of the

pQ.'LiII'Q }n%%lr%cﬁ(gn o%f 0S tntg (§ulé%tﬁ)¥1§f I'%VQIHQE (ﬁ‘ i §F8{é&i e:n:z)i5 9 at h

erein CcoO ornms an an ) )
proj e erecegld having gn zgxaktoh configediiqyesesple i Jelcq;_sﬁlﬁqteﬁlé@mdw & qyp including an

fubnbisila, Pdhdow] andbn 1L 2R PR HRX¥nHR RvymebHofdR itere fn thedflrection of
im20, wherein the first path is

gﬁﬁ???ﬁF%%P?mmg?galght 22. The nethod of claim 20,
19.  \thelragiedsutureeof Elpipstt, witedn theong pdiitdend ks ahdedlean al pha
20. %trhcttlﬁﬁ of p‘iang Bbarted Suth¥® Inh)@@hy@igsu@ kiR s Prctuhbedt ﬁhsﬂoﬂe?&nted end and a

substanti a urse strin titch.2
cental oS e i S oSS P O AR s Bty 0
resist mqyemgned e dutire nedy fpaitthe dvadiod dfenogeeotvd thp asifted end,alie rhegh@d tomprising:

appro gﬁgg nmet hod of claim 20,

mhere?%aﬁﬁﬁﬂﬁﬁggd ﬁggmﬁgéﬂthﬁio ected first path

and t H%Va%&ﬁdufbféﬂﬁouig%thatlssveéa‘%lﬁhagfbiﬁea% ! Ry igdigesed along a first path;

deprees. 5 26. The rret hod of claim 20, wherein the

23: 3{ giewa:ﬁn%ﬁr rét pa ] go(r;utérlla re}: t%athee it %%sg befe (?Dj%%d 8;5 t(lj)? Ql%pega%ng a second
path, needle. 28. The met hod of cl ai m 20, vvher ein the suture
wherein |th§ séaorfa' atﬁ’ kB ECdni AR ittStHd pibj€bied 28 paﬂﬂﬁdmrsﬁ@é refldinet! & iR ffirst path, of at
i nb wherein the bi-directional suture has two
e”tqﬂﬁﬁWﬁ dfR€St hat are needl es. 30. The nethod of claim

Pepomted end and

21, 2B methrd oéilaim2hevherimittiefiodt pqiais subeyntizllyetrfight.st and second
22. B ASnda%r §6h 6, vireh iR Mrd P i95BYBiially an alpha stitch.
23, The method of claim 20, wherein the first path substantially a purse-string stitch.
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10 including a J-stitch and an inverted J-stitch. 31.
The nmet hod of claim 20, wherein the second path is
waelsaiwg7 from the group including an S-stitchPemndSans/017028
i nverted S—stitch 32 A net hod of placing a barbed
24. Ut u hg?o gla% n‘éi eretnh e]teéorr%éaﬁjﬁrt}f%)él&%tteg ﬁrtst p?eglgdt tg%ec%ﬁg&th is at least
approximgtely 6@ ddreend and a central portion haV| ng barbs that

25. Bl RWoADNRTEIN witteid hanS1d ki tyMhetpRfecb® it pat@ élid B be@hd path is at least

rmvengnt of the pointed end and resist nmovenent of the
approximgtely 4 €eeteiay from the direction of novenent of the
26. Peinwthedofehil 20, Weerairetbdrptircdonyiuglesditagional swgex-t i ng t he

27. ﬂ%ibgl%gfjsuﬁféQfQ 1m§g'gvh§f%w‘e%néﬂ8mtehgndtlé SRkfs. advancing the
suture t he tissue along a first path;

28.  Hhsviethed piglamp %\’ﬁ”]{‘eﬁf‘én the yulpe ivabidireforabi Wy a second path

29. yenebal duyiredf Q40 38 tvhtraih ee al-ditectmna yutdre stviotpein@ endo thetdre needles.

0. ASY bR, LG hOBrBREANM AL Arshln 2SR bE;DscleiE m he group
one pol hted end e suture along a th

includingrtspitch gy ep @Yfﬁte‘% hditbhi rd path forms an angl e wi t h t he

31. PheQhe@ol 6ta5220) Rakrdidthdsecdha Path B el et Ho8 the vty iNchallingran Bisiich and an

erted %egqﬁ_d path, of at |east approximtely 30 degrees. 2 5

inverted Schry o " et hod of claim 32, wherein the first path is

32. Suisthpdefiplaging abached autvgghin boddiy tlssqeht@ anpeorkBtg tisppe o1 eaghipidg ofa wound, the

suture mé’mﬁfg%{ lgast fae cflﬂtéd%hd zﬂl@% Iaen|tr§l §Mbr$ﬁaalﬁé badds it aTI0W YoV dnBRAE the suture in the

d1rect1oné>ayag\ie§1mt nfgfxei Wm& %ﬁt moxgeglent.ﬁﬁtzn %irehawag :l“r?m Ehf. Buecgoélié movement of

the pointevdeed, eermethbdcomiprigg: pat h is substantially a corkscrew
pat t Cffd o s IRELNRERL: £h2lime32, wherein the angl o
fornmed by the ected secon nd the third path
is at a‘?"é‘&%‘@ thS@*“Hi){ﬂPB&H tPFatES&eﬂbwpfgg@?E 38. The
et hodeviingCitoad tha 3 pattoefoldinr stdosd Iathgeleraﬂm dispoekd fpyerdlly @way from the
Rr Qg e%ed second path and the third path is at Ieast
approximately 90 degrees. 39. The nethod of claim3
wher effyiafirgeiroz fhqserond Ratlpprasingt e M ptleastomereitedstt ot S“tafe along a third
phe barbed suture of cI aim 39, wherein the one pointed

wherein %ﬁglffé}%%l? %oﬁrgs%d le mt}? the pioj e-é-tre]c? s&con& Efglg h:%ftlilecsllt@l{ %n%&bd %1 th econd path, of

Eure 'SPy rectronal suture. 4
at least aprapiireddelsitdagrees.of cl ai m 41, wherein the bi-directional

<

33. ﬁ‘h’étrﬂhéﬂg)dla%l&@@ wﬁ&elﬂ&ledrs{e@dﬁs @b@&u@@%amedl etsh 4? tIhe
0] a 0 e
34. d&%ﬁﬁa"f‘ﬁ erﬁ‘&fhﬁm@rs héﬁéiug Satn éaglyf '%r‘élfﬁlef‘ ‘ﬁe gr oup

35. rrhe{::hejﬂdxd Rfjlgim 32, shertig e frstipadinis ubskatidlggingoidali t ch. 44. The
36. ?‘ﬁé ﬂgﬂudgf clfih §i %@f&n th\é\’{ﬁﬁf I%Jt}ns §ub§an¥1@hl'y % GOr%@i%W p£t§mS el ected

omt he FOU$IHCUIH gltCh
37, The/ythad @f dpig £2, (whprein e a

approxinSakeligoeiegites.eCct i onal bar bed suture in bodily tissue to

38. %ﬂ%‘rx“lgﬁ(od@glﬁmg % &?e fgtlﬁe&lgftthée 1?&1 Léfé&'s&gndqﬁﬂn%h@tﬂgtﬁﬁ@;gth is at least

one en mnating’in an
approxnmfﬁb%rdegf%?ﬁd a plur aI i ty of barbs extending fromthe

39. aes Iin@ﬁlﬁroYclaﬁlﬁ 33, R@erbia ehy sutﬁrb 8 a@iﬁ@lh@xﬁecﬁ?ﬁﬁleﬁtﬁ% ng outside

e erl of t e F eater degree than the
1
40. hﬂ? edf ioer ™ it eyonepom lsflneefl the suture

41. ﬂhmﬂlgidot’ﬂemﬁ?,@él@remﬂn S‘N‘?élsdlbr‘@@?ti‘)@ﬂswe movenent of the

42. REL RLRE sRcbre@Nd, PleRyan Bl—ﬁﬂecff&l\dﬁ[ﬁﬁﬁﬁlasqao bdhRedSetidsuiiaCart feedles.
e the di recttj on of

a directiqon Q
43 Jbs methag ofefym 3® Pr@efalﬁéﬁa?mb&e&%w iHg° AT P i Sﬁl""’terg‘ef“’m the group
including a/1-sfitdd ahdentidverted lst#dt i on of novenent of the pointed
44, %@gmﬁc 1 80% s Hﬁfn@? AR Iﬂﬁlld%gh is sﬁ&%tﬁbﬂ%etggﬁp ﬂghmgeaq S&fGh and an

e suture’into one face of the wound:

~J

?prﬁ polg Irs]?xfan%djath and the third path is at least

inverted S-stitch.
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advancing the suture through the tissue until the
anchor achi eves adequate holding strength in the

wWo e@sue78D resi st further novenment in the tisseer/uidhos/017028
wherein the anchor is enbedded in the tissue. 46. The

bar bed suture . of ai m45, er ei n .
45, 1} wethod of placing a sdn;gle- e%{g}l]lggseg ,Futurse[ %C?dﬂé tt]ssueq gppp n%teea%oﬁtﬁdthe sutur
including 84 ¢igig@edion ot poingH ergiligng el trmingting in Fa agpélprnglda plurafiy @f hapbs fretending

from the ﬁ%ﬁﬁ’ﬂe&%f thk {;'c%y,stﬁg Ad€ifor éxféﬁ&u%d)’u@ﬂe @ p&hﬁéﬂgﬁﬁﬁ @oc@@&jé/ grea Gegree than the
ol nt'ed end one end termwgtln

b, G RS BF TR BETOEHPHRG T PO DB SSGPTLEPy B of gpoineden
and preveblﬁlﬁynovérﬁbﬁt o e baire inh@itecaot c@paigctheditegion phgw@mctnypfd@ ppihed end, the
anchor prgvgr:lt g pn%}/%negtfof ﬁlE glllgé)lq Yhe tdﬁ’ec@ong)% fifeent q?ﬂé‘ ﬁ)%tctdt%ﬁm thd ﬁleﬂh&fcompnsmg

permtting novement of the suture

t hr oulgsrtion te tﬁq@gctﬁed pfiiherspare df1tG e fenef ﬂtﬁfWOH%@ﬂe nt of the
poi nt ﬂdan&ﬁgthaﬁﬂu@mﬁu@mﬁel tissge (DY REmatior adhietds @deguitetholing sireagth in the
dir E %ﬂ%p%Pemwn“n e di,rection of novenent of the
B8 %%S & °Anchor preventing movement of the

wherein the snchowis Fmbeléed infhe seei on of rmovement of t he poi nt ed

46. ﬁﬁ@arbéd@@tm‘e rd§<§£11§1'49 Wh@@M ke Bnd pamtet Ghdrisga medldibul ar el enent

]
47, 6 Irrgﬁ&i.}(g alagpﬁja u({]fe %wuxe m gss%e ut%%ganl nllsertlgl?ae(rlcé ﬁfe %ﬁnﬁ!a Jnyludlng an

['hg" an
elongated @ty otk pomiep Eridsine gnd t@m@lat(na)n dnaacher 4o g Pluﬁgty yséltarhs é’de“éﬁ%l from the
penphery?f b D&iys‘tﬂé R, R LibRed KRHIRGuEASMOferibRG df S B&dylt@dgreater degree than

vice'into the tissue at an insertion
the barbsptb%lﬁms' ger{nﬁt@g ﬁr@iveﬂeébof glﬁ Epigsg t oH%l t eLHssle i tgdp cheglﬁ%o P acanent of the pointed
end and ;ﬁélféntﬁﬁ mbWeent PSRE fuluddin & divectoe opﬂmsltguighllredttgl dfimgvamsnt ofy thi pomted end, the
anchor prev at(fn I nogexgegt &ad E\?ﬂhrgln e(d&\rzctlgl{ 6f %kf&]lg:mqy@ the Pathibd &A@ tﬁerh%emon device

evice at e trailing o.remve, th
SN L 1 SR EARNCRCOE M T B

umm@eagwﬁnﬁamﬁc&ﬂﬁmhgssue al ong the body of the suture as
tS Il'”t gx(sjeéthné ie rpomtgd %1% P t%e sat%.fte aS!l @!ﬁ: gﬂa%% Cj:n e%llsg‘ﬁ&n@vme into the tissue at

ol n are enbedded in
tihigsettiog paiad;, 49, The nethod of claim47, wherein the

aytur Susﬁig & it ﬁ&nt&ﬂ:‘Ad l-SNES aubeItadRg 6fd of e inkertH8 devicathrough the tissue
the endp 0|nt 50. The nethod of claim47, wherein the
Bﬁﬂﬁ?%ﬂgéhﬁlﬁtmthe suture and at |east one barb

(it eilﬂpmg exd iy te tsdrtibe defice aitke tiafing pnditimeps ficdwsertion device; and
cﬁadl : oéglg §1:1'd' ad\;r Iﬂﬁngrfﬁﬁt tBQJg al@ t6d lﬁﬁmﬂ% sutv¥B 8y ®iiRdd.
Ol n e

he sut U t one

48. Thg qxqtlqup&clwfl%ﬂ@eralalﬂg sye g 0&6)8%", ?@ pf)lﬂte fﬁlg arg.e be%gqrd m tﬁe tissue.
49.  ITh&RdthddeNcldavl ctesipde awuré panrdehdextepdschiutsige efnltt tigfue ptfthe endpoint.

Sl daQ Jhgs RALRRI S HE & 126 ofl ado ity extend outside
50. %ﬂemmmﬂofﬂgﬁgzgﬁmﬁﬁﬁmgd %lls aunegd | e. 5§ A neth%g(
ﬁﬂwm@ﬂprH@Pth¥@ﬁngle directional suture in tissue using
51.  afle indIRRANGE 10 44 GzMie&ﬁ,thetpbl&te(Sekhﬁ of tBe duttied ardlatigst ame bedbauigrdly edend outside

body, | Qi nt.ed. end e Rerkidh AR

an open%lgﬁg Isﬁ £ 1rése Ih c}eg e %acecp ?0 {1]16 l[e):gﬁ{éxt o Iengm#l on e %ehe 35
52. e baphé pjurodt ctaime47bubbyem ttwn@e amwoqnd irarrdlext ended

53. %@%q|oﬂgac%ta§ﬁlggdﬁ£ﬁ"onﬂ@ﬁth@ hﬁfs%e Qétingtah Qts&i@ﬂ)de\hda tBe suture including an
reater deg Ire than the barbs
elongategﬁ ﬁ

i T
periphergl bf tReCHotly) khe @fichoroxbemextended xtinkling p@qldﬂﬂ@@elmhgy afibe body to a greater degree than

the barb) Eh%‘é%ﬁstﬂeﬂﬁw@ééf%% ofthe Stlllal% otk e hésﬁ\s @th@ i REdnl o@ﬂlovement of the pointed

Lrection of ovenen 1?}.&3 t {ﬁm nt dfthe ointed end, the
end andpweenwwmﬁt e rsuh & AECRERRIRPOYE it HECLhP P D
anchor Iﬁ’évérﬁlﬁﬁ noRmeHt oNthy @AmRI1h the firettve ofobvatme ofshechointed end, the msertlon device

h
mcludmg %glgliﬂ?]r ef')emen %%Vmgq?adlp%alng wgﬂ% eﬁ?]st M@M&tﬁc{gl é&%%ﬁn%?f i ﬁ‘é' ?g)

|nsert|ng the | eadi ng end of the insertion device at
an insertion point and through the tissue until
reachi ng an endpoint; (b) inserting a | eading end of
the suture into the inserti2on device at |east until
the trailing end of the suture is within the insertion
device; 5 (c) inserting a plunger into the trailing
end of the |nsert|on deV|ce to abut the tralllng end
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(e) gripping and pulling the insertion device at the
trailing end to renove the insertion device, |eaving

wo b@sawt7eTre in place; and (f) manual |y groupi nBCEOS2005/017028
advancing the tissue al ong the body of the suture as

desired thod ' e ti 1
@ead |“ﬁ‘§m§rltto° 13fling ?ﬂg °§%Eﬁ?e§ Vfcﬁ 1 ({){}ls %‘?"é‘& \Qﬁelﬁaégg%dlg the e
rdattanglan igip@md of the suture is the anchor 55. The
lﬁ‘Et h q’xgergl% a%a@thgénﬁ%f Qe kEhD tHe Rerfiitiep@i atleAthin@NHE trafling end of the
e

edl e nmet hod of claim53, wherein the
SW@E&WWEngﬁdmﬁ?mtﬁﬂ“éuture is the anchor and the

(& ai liisergngartimgd: intd e tiltng pisl of the fubvatiop g vie éxpbat ik trailisg el of the suture;
((:vi,-) i rﬁgérgggg & Hg&lto%m i‘ém{g%ﬁd’bf %El&lﬁl’e b Sﬁﬁé mdaﬂloﬁ h‘eﬁtce
ut ur

‘e insertion device t _
®he ggpmﬁ»g@n%mgfhe nserdqn dgyice ahts %allg]ﬁ F%‘ﬁ& regﬁwtze Pe esertl n ggel}]fxée, leaving
t&ﬂﬁﬁkmﬁmmedﬁyice | eading end. 58. The method of claim
(8 nser a.nua n \a}lflntgedn% aﬁiva%@&x% ﬁl@ a&ehlﬁ)ngc'ﬁ{& Hcfdg of i Rtubel€ desired.

'on” e . suture and at
54, Tteasmodoﬁela@éﬁbwewélwdeaém etdaéth%twmbep‘%ﬁt PRI eod i igging end of the

Smmem&gm@gg insertion device spaced fromthe | eading end of
he |n rt|o

od of perforntng a
35. 'QﬁPﬁW% e ﬁﬁggdgm% mmé%md%eggggture i ncl uding a
6.  TEleontet oédlamd ywhefejnrtht leaéma engleof hpentushia fop sl Ardle tHiliTE G ofthe suture

mﬂwpmﬁggﬁdfor penetrating tissue, and a plurallty of barbs
extending fromthe per.ip

57. Hleftr}eglgd( of [Sléllnl' QSOWeEﬁm tﬁr nsslgg%/%%%l fure trr;te thtp: I1,]ns onrde\gce 3)9%1‘%69 Lhd of the
suture and hﬁaaﬁ bifeUbir® erend oetsifld of e immoeticul det’l@d@tim)wdo n the body for

58. 'Qh% AfQQm{Té%VxS 2f@f indefiBe BUutbESintb hfe Qidé]ﬁbntdbﬁcetthesp‘éhiféd end of the
|rect|on nDVGnent 0

suture an@qttée@@ ﬁ’@elh"\@ eﬁg\c}éﬁtétﬁq angpening in tge[ﬁu{?rogth? gfeg{op evtcfa opa{:eﬁl from the Jeading end
ofmcnm&h&ﬁﬁﬁmjn a direction opposite the direction of

59. gl t o%rmggae su%gm%ﬁ:trocgdb%’ usz%Q%a&@@ su?uresmaﬁi'ugsag @IBngdted body, first and

etween the sec g@ of . hery of th
second sltatpeoogtg(l d,;pté epdy dpr aer@@%%@fsgangp Plrglits o4 betes SrenfiRe i YyR periphery of the

body, the\Maﬂb%h d £8st bG8 of MaBody BEwEbh e ERBCEnd b thesutufvend efwsrgiaderdtidngn the body
for perrmgtrltg H’P{:?E“fsa% rogtzé!b%!tufeh %1;?% the t1s£ee fn%m%h&lﬂ)f HB%‘BH&%% th® firstten@and preventing

Irection novemnent
movemetbf thiveusedgivd todiedisan th apltre\'ﬁetmppwge %%ﬁt@ﬁf’f IB?Veltnﬂ’é of the first end, and the

barbs on 3 Eetcbhr %01{184 e Y64 tb@cwteéﬁ@hetsééﬁiflﬁd bﬂihea;utdie hRld de@Bd H4HDSAtibEon the body
glrectlon Og

which is gpp thag &he distayA fralg\t,l}e é%:o?ci}g{f B dl}el{iéstt %xmtl 1%6 ;}emnlptmﬁgt%‘{rbgneﬁt%k #suture
through thélSefetin Ddiredidi bfamviraent ﬁ@else;a@ﬁ endjand me$venting mqvppgené?fd@ sutyug gelative to the
tissue in g?lrecti;]oq §p%m2:rtﬁe% o CF c% rerén%)lt of S Sedrdd 13&H, Eﬂa%sﬁgeﬁldﬂls&@orﬁﬁﬁice including a

nsertion device at_an |nsert|og?90|nt .in the

tubular efemgatafee inseiyn dedigatiteinplgadingand e AyS i dneBrd PR M er t i on
vic ﬂlsetrmrg@hégéadﬁag aﬂuethumtertion Hevive hian gsaticnebieth th tiggess nt ;
%g ! tie rctn le 5‘1 enli oPthe t%t Qb ge@w@ﬂ#)ugi tls§1113 ﬁntﬁ HheHi 2 Ism‘:ﬁd point;
i & é?tﬁon dev

e a east unti| one exteq b extend
¢t  ofinsertine therfuss peiiteshend ef thesature by theyinferigp Hawaﬁtdeaﬁt}rﬂt [Offpar extends
gm%fmp§§ﬁkh@amdeV|ce at the tralllng end to renove the

gdr}ts E: Félné)pﬂni“ggg‘é%‘ 1ng Hxle {er%erth(n%gvslclj: élt t}lehtr C}fn? r;d tJﬁ%ﬁlgxtaon CQBselttla?devme leaving
@mdunmmguﬁm@mmdwmmbﬁﬂgﬂwhQWtwésue al ong the body of

\Xﬂe S Ylalifaf y Q&p%%%ﬁ(f a%qanc@é)the R 13BE th@lﬂ)dpfaf 1l satuiab@sired.

erein after insert uture into the.inser

0. g meltoohgsipatiEao s dugeoi e utfe i e R cp AR B bt endor

suture af¥iok RBasEotk BivblexPid Sitdkie obthe tnkeetion devwive lepding eddvi ce | eadi ng
end. 61. The nethod of claimb59, wherein after
inserting the suture into the insertion device the
poi nted end of the suture and at | east one barb extend
out si de an opening in the side of the insertion device
spaced fromthe | eading end of the insertion device.
62. The barbed suture of claim59, wherein the first
and second sharp pointed distal ends are needles. 5
63. A nethod of performng a surgical procedure using
a barbed suture |nclud|ng an eIongated body, first and

- e
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body, the barbs on a first portion of the body between
the first end of the suture and a first axial |ocation

woeroshe7Rody for permitting novenment of the supP@r/@S2005/017028
t hr ough the tissue in a di recti on of nmovenment of the

! e f S SR Ttk e pointed end of the
61. Tpeerpeéltod\g) g? Htglerftfl 3 ter msegtmg toq{te &J&ﬁot‘?&gxlﬂgﬁ ]I?t ted end of th

SHEST R |rec 1 on o(§03|te t ,
suture and et leagiome bmb ofendroysgiremepesifg in the sifi¢ ofdhe insprtion dsyiep spired f_mn the leading end

Ofmemmgg£g§w9n a second portlon of the body betmeen t he
second end of  the sutu

ond .ax
62. T%baflﬁgs%ﬁw ol Yhviesm esfg ot ta’hi ﬁcofl (E %‘“8 P8 slf%adn(g s I%g %E bl
63. ASeRiRd df @rfoknding atsirgicdl progstiurgysingla bhrbeslatting rmcb\@pgﬁqe@oplgféed body, first and
second sha@% %lomrh‘istapg ! g#peﬁéﬁ%ﬁ% %sst.lfh Eﬂmnihﬂﬁ)f Bdrﬁs%bdt@nd‘ui@ fidm the periphery of the

vody, e e e R FOTR AR FF Tt e G Y £ STV ipur b the body
for permitBhgl rﬁﬁém@ﬂof@{épaﬁl’e theoupihie tibbuedcd dieetion T mayereempefthedifst tfﬁend preventing
movementf o??h tﬂgur gatqge t{) ﬁl H&&qu th&&[m %bp%éﬂ%%e db&liod dt %Vetrﬂeﬁ‘t%f nb Brst end, and the

suture Into tissue at an il)f@ser
barbs on apperiond portis of thy bodifkesrren Heserqid ouhof the BHrHAg 2 &S

which is lé‘skl{hyﬂ thé Jiﬁa@lfze Rt e dd8bindl bndttd1Be SreGRBIdod@NIn@Ermlitopatdvement of tgtsuture
through thg Hasu{) ha gFe[cchttof gl?;]\éef;‘nte Itg gsfe%ottrle gnd anc[eégvex%ﬁ? giren‘rettﬁ%f Bt Eelative to the

ure e tissue at an

raglaltlgfatlon on the body

 tissue in aglitbdtiorpappesits the digeetion gf raovmewg?ﬂtheéﬁwtlc}@dfttler%etth"ﬁ&‘tntpiﬂtit‘ﬁ of
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(L he SiHsteMlﬁ?thé Brsttel@oflitle SSE intd thue bitS (iifsérhcﬁtg)oinb e second end
of the su

ure at the insertj.on
Bx t I-]aévaétgﬁlgﬁh%supi:ﬁl%a gelngrgfy urv 1afjar g% uél%_lll c;d?enseco cﬁama%l&éabon 1@?( the point of
igseqfienetiael flry egllof the sutunerad thp ﬁtshendl pithedutuse efuts@lm tisqypatfep pxitpoint, leaving a

IQ hof%@ﬁgf 0%§ ischgsutﬁﬁ'mt'ﬁmskde 20 the second end of the
ure eXI% ﬁ

e tissue at an exit
(]c):_\ ngt igsegimg fhﬁ éec%né e thﬁ Sye ¢ the dffselfl‘H’éP gxb{} al‘i,e é%rs??{ld oﬂtge suture into tissue;
(aj SSURKvandiRgthé urd A B pabblly cgiviingir pegh distadly &dwmaindirshppriionef the suture, until
%%?oég er%l og [1]19 suttuni eszOt ée/ tlsg%: att Jﬂ%ﬁ%ﬁn‘t‘ rléawﬂg?‘a 1@1%%1 Jf ﬂl@ second portion of the

each curvilinear path is
@Elrﬁenélﬂlgﬁuq@etdpendl cular to the resultant hol ding force
@xert Sehublly g&dﬁ?ﬁn@d{hﬁ Hc[v@ncﬁl@ the higud d1Gg e bo@r obth6 dutureldydesired,

wherein tb%aﬁ@?glflero {f e S F n]érie&r é)ftt\h\'h is a.rlhgl tgerll;r)?eg? ﬁﬁa\{ lto t#er}%,lﬁgﬁnﬂ?ﬁcﬁhg lfGce exerted by the

suture onvlieeis®e.n the path further conprises a generally
64. ﬁl&ern?elthgh]gf Jpdh bs, (Vﬁéréuﬁ)tﬁé Qviltdds pﬁﬂcﬂ [s\ébﬂetaﬂﬁﬁﬁuscﬁ(&l h, di sposed

twee C U rvil.inear t
5. Trranaiet NGBS SH P BRF SPRTER o P L e T L o
curvilme&ﬁb&h phsp@bdﬁe&féerdh@duazhlmm oah axdeacheddloms. 67. The net hod
66. 8 éh%d %c@a@m 63\/\@&{5% ? ¢ i€ Qa@(glh Sifpofited tiktall cidilarcieRh €5 .

claim 6 wherein the first and

67.  Fescrenthed plslaip 64 Wé‘?’iﬁ%th%eeﬂ?ftmes%?% ntpgedles i ssue until their
68. TRSRAiGH biVdhiR 63, Réieréih fe GRMPH &tend paifted diliedomet dhip the tifsueqintilj thejir respective

63, erein at |east one path termnates in a pattern
paths are SRR o4 from the group including a J-stitch o
©.  Tiroriod df JaimF vbtrein pieass omq e GPminglgRin APAUFH9Reled o the group including
J-stitch, a?hﬂeftédqnutclzgnsg_thﬁi e thaetred s-alid@l m 63, wherein: 35 (a)

t he surgi cal cedure is a browift and the insertion

70. Egﬁlﬁ‘tth‘tdgfﬁ?’lm g‘Fr?Bn s face approximately superior to

(d) e f menrtgical hmcetdtlrp iv@ profvhif} andrles Wisprtien Pogsthig ofyE PEIRR'S B agpraximately

e SNEMR Il RUGR, subepi dermal tissue, gal ea

a oneurotica, or conbj under tht.h

Gal p e et SR OPRE Sroghub P ER taly (P ARALAuLDE o

SothiifaGor tBerévf] uhdemesicthd ©alp fral)theteRie pabe ofthaifirefiyed af thesiere is on the scalp;

Z:}t ur %heI coR e?tg gﬁhe LR Lﬂsﬁﬂs}éymﬁﬂéﬂ% Lrmbil 185b! Shd ARGt ifnt of the second
e seco 0 end the suture is

pn@flﬂmtt@eﬁ@m?‘%t%?%?/\?m‘&ﬁﬂ‘t d) the tissue is manually

grouped and advanced al ong the second portion of the

suture to provide the desired amount of lift. 7 1. The

nmet hod of claim 70, wherei2the insertion point is

approxi mately superior to the frontal hairline. 72.

The method of claim 70, wherein the insertion point is

approximately at the m dpoi nt between the brow and




71.

5 thefront%#sned t hrough subepi dernmal tissue and the e

74.

10

15

75.
76.

5 the frontal hairline. 73. The nethod of claim 70,
wherein the first and second sharp pointed distal ends

wae@snesdt es. 74. The nmet hod of claim63, whereCTusioaj/017028

the surgery procedure is a browift and the insertion

EOI Nt the Gss@s ARy SRp& aﬁ@&l@an@a‘afafo% ihdRLSH ¥or§(H1Q§ fh% Qturd 8 provide the
he fron %I hairline; 10 (b) the first end of the
d5redrEorsoidifished t hrough subepi dernmal tissue and the

@b@ npethod pivlaing 70, tvheeifi the gikertivn goiatfis dpbrexisextly swperics tothahontaEitailine.

TR heid B R 7(£ Gherfil fhe RSGHRN oﬁqpapﬁfoXJth@ly §Hﬂel+£1§gl)otu§ lr))e(t)vlvert;,n the brow and
aif% second end of the suture is proximate to the

Breowtiad of cBpat® ohdreiotie fiteneésecdnd goipoinefl distilendsiafegtednd

@&”&di§giﬁﬁg3“ﬁggn(d) the tissue is manual ly grouped

advanced along the first and second portions of
£ah e slif ErEDIREeCcedIest HRIPHE! anf te Besstion gpinidhen irpersess fge ppproximately
fperiof oenerf@hdiairol; cl ai m 74, wherein the insertion

E)Z: m: thla ?usl.a %@o %Fehsﬁgrt gl 1%1 &f‘%{l% 0 [ beﬁ]%e/ngl% V\j"]l% armgltl?e e{uﬁ%omt of the first end of

mﬁﬁ@FﬁﬁﬁﬁmﬁﬁﬁﬁﬂmﬂgmﬁpprOX|nately at the m dpoint

ket WeﬂiEl sebdi eﬁ&‘ & ‘ﬂtie &R@e Is @%hédrtﬁ&tgﬂ Isub@ﬁ&e'iﬂldl ﬂﬁue aBZ the g)!i‘t%ﬁmt of the second
nd s

b PRl Sp RfMah o s Bafed B3GR 9 IHEHH e and

@I) al mhﬁtéssuem@malh gropeyd abdrdvanerd gongthpfirgeatiuroad patiars of the suture to

&@@@hh;gﬂémgmhgﬁﬁhﬁsertlon poi nt is approxi mtely
he tenporal hairline; (b) the first end

uper.i
B efrad sl & Paerit B i PURIGHPEHRHF SR rthedtopal hairline.
el ngthod piohen 74 tvhaen thenseatiof poitiiisapprodmattl ertieahidpoindbdwen the brow and

ﬂwﬁnmﬁﬁﬁ&m90|nt on the scalp; 2 5 (c) the second end of the

77,
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suture is pushed through subepidermal tissue, the
Shepesthpd efickm Py whaasinite BiSRGPSE Phappinted distalgpds are needles.
u&mhmbaﬁwﬁﬁﬁaihﬁﬁﬁﬂf to the exit p0|nt proxi mate to

g? e n%(? 811 af proa‘s ure is ai ace 9 an(i(él%e 1nseI%0n omt 1s a m?'r;umatellyy ]upefl?lr to the temporal

ouped ance he second ono
@ﬂ@@re to provide the deS|red amount of Ilft 79. The

et hogle Bkt call 60KP séiBre iIYAGE LT (ﬁhﬁﬁbeﬁlﬁ&&ﬁl el _%§1@a(3d95}gur§tn§ l'oPa

p nt.e e ne he nmet hod of

éWlmﬁpggww%%%ﬁ?eﬁnggf %%a%urgery procedure is a .
fcacel theé secaur @ndtdfi he pugeis pusbed tiyaigh subbgdea tiowd, tmsupériicia tnuscular

IRRRASL AL QF cm&%ohymsof Wl &it pélht)pntxkh%tef tb ¥h§ Las&mgal Rlid; and

@he suture is pushed posterially through epi der mal
! s s Ut ametis roried s oupsA deneshs SE°°§§/1%°(”é¥h°f By suture to provide the
ﬁﬂmﬁnmamnﬁmﬁ thereof along a path approximately

h]ly]?!)f cfa?n é&:@h 1 Sﬂé Ellsltl C? segpgﬁ %%Jé}ﬁoﬁtse% 9&&& eLds N8 need es.

econ ure 1s ed
Eﬁﬂ@ﬂP%WFV“¥ gt subepi dermal tissue, the

(fi)d per thi Girgaty peRaRRUY DfhdeGft S He @MFrti N PO BIpRRIa @RSt the posterior

mmﬁé%ra qlong a path approxinmately parallel to the
bular bor der, exiting distally; (d) tissue is

(anuath¢ frstendef] ;ﬂ@dutaqq & rachodpesterthllnthongh wbrpidseeGisshe igrstriedioial

Qbnelldic @H&H 'b?cohﬁmmoﬁé/ﬂlg&f 1BE g)atg aﬁ?o%hﬁa%@ AR B theHandibular border,
[ift The nmet hod of claim wherein the first and

8
?%@%Wﬁﬁgharp poi nted distal ends are needles. 82. The
(aet hothe efcorgllead FhtlE3ytumplisgnshpdrnteriorly through subepidermal tissue, the superficial

aponeurotic system, or combinations thereof along a path approximately parallel to the mandibular border,
exiting distally;
(d) tissue is manually grouped and advanced along the second portion of the suture to provide the

desired amount of lift.
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(a) the surgery procedure is a neck lift and the
insertion point is approximately at the upper

wat@snmrast oi d nuscle; 5 (b) the first end of PEEUS2005/017028
suture i s pushed posterially thr ough subepi der nal

tissue, the erfici.al apon [otic al

81. T&WP%Q{ ?lzalﬁéatvﬁ&rpg SJF ﬁg, e&ﬁ éecgn 6 r;hpomtesci?‘ﬁiﬁ%f:“&hs B nee es.

82. mamahddalfclmm@ hvéemiandi bul ar border, exiting di st ally;
{)C) % w fi’r@cgdlﬁé"igai?écck i BndSMLME o $inH SHRSkRRIE O Thpyr

rough su dermal tissue, the superficial
SEE‘B‘P;%?E?FC’G’E“}S@C syst em or conbinations thereof along a
@®at h st exdiofmht ehye ippuseddipesteritity thrinegh swbrrideyod! tysudy the ghperficial
ltlg I{e@f idng S dp Ar¥icOb @d RESHibular border,

agonamg(ncfvgsncé%0§ %Jﬁa 1%slfle seacg%dbl%:)r?r I on o?btrhg suture to
opiesdigidlyt he desi red amount of lift. 83. The nethod of
® | a' mhg%conﬂlﬁﬁ‘]l’oeihas&dﬂ@ls Hisheitantatvily semginaibepiiamp] fevierthesyperficial

aﬁﬂ]@?rgtﬂc rfyStefg or 00131 1{113h gns éﬁh%?eaié a?o;}rg 6 ? a gﬁ%%gt?lg ‘Bgralﬁlqt? gﬂﬁn‘lﬁﬁﬂﬂiular border,

eaitidg dittdlyi nsertion point is generally at the inguinal
&€ astﬁsue (sbﬁanﬁahﬁgrf)dpﬁcﬁind eidnced a1bda@heSetbudrp@rtios offhesshited to provide the
cram al I% grough subepidermal tissue until the first
desigd grovpE ut ure extends out of the tissue; and (c

83.  Thectetdndinetidviofentthreirg md srand dap neipfecisiah Rdafp jeedlcs.

84. lﬁqng{ﬁgchofgggg@l Serml tissue until the second end of
LIS L T
@econite Shratidof e isuire d pokhat adniaindivughrsebepidanihldigsue ®eil thafyst end of the

hod wherein: (a) the surgery procedure
eeth eglgt%hﬁéﬁ %ﬁl%l the insertion point

(lgb per thggag;@é endof the ygresip pushad caudplly dhrope subfpbraerneahgssrfe up@.tthe second end of
BOG RS exleRR oSt tHE Bsiedn astighd t hr ough subcut aneous I
i SS i
5. DerRliar gREte st St e BRRREF ke A Gl el
86. pr@rhorbqfrctameﬁa Wllimtuhe breast; and (c) the second end of
@aﬁ e St Hﬁg%ry'p?oc&ﬂﬁ%r&&%ﬁ@hd tie ihdeFionpiint isiabthOutPerasect of the breast
atty tissues until the second end of the suture
B%fe8Hds out of the tissue at an exit poi nt al ong the
@it er ihe ﬁrsmqbé(ﬂte saipre fispeshedivepghesulovtateoysdisys, derpal tisjus gad pectoralis

Whelehd g tghﬁmg bl §1t theq{égle §teaﬁ @ﬂ%o&h & the JpPdr B&lﬁ&x dt s bihst; @iyl s

?:;‘I: P Fehg gqcong ﬁrai (g gle me 8 ﬁ‘éFPiﬁl cﬁrﬁliadlm %raugb?'értogsl and faggtlssues until the second
aRedihe siurdStend otitet hotssafat pi eait paig alang the apterior aspect or the lower curvature of
ﬁéﬂ | e-directional barbed suture and a second

SI ngTSe di rectional barbed suture in bodily tissue, the
wherein e finyraad seeqnd phatprpeinigdifipte) cads 2BPeiflSat ed body, “one poi nt ed

m

87. @ﬁlﬂnetlﬁ)ﬁ df SR 86, K;vﬁérém ihg fistuild sedsid siarpolnred Histhendsfarelragdiss.
. s ih 18RS barbed suture i
88. ? {){] pﬁaémgm \}rét SR elffalr?ch?rﬁlgoa%f)a uF%rLtﬁ %’%g&ﬁﬁ s&%@dﬂ?tgog i ear ed suture in

bodily tlssme, tiheutakis ceb inclodingrin clppgptedberty: P Peikl opd ] Cpp T <5 gpd @ luslity of
barbs ex@ﬁcﬁl\é%H tﬁ&%ﬁﬁ@%’@ R bo@f tHe Bﬁbﬁﬂéfnhiftlﬁg iéVemer bif tmhmnhrough the tissue in the
dlrecnoné)lfi ngvselfr%lg o{iitgcie Wajléerdg%c{_laag PrgYeﬁléng ntog%)n\l/ thg g‘rtr ul(%uﬁ% n ta Eheng: é)rpoi)?cglte the direction
of moveéhflofalie poted éddy thd mehetdgoraprising:o ti ssue at an i nsertion

g‘?' Nt 5ol AIYADNG Pl GRS Bslet & iSRG RlnkY

élatr \ljlr gll\g%lrtgéhetas‘]tqgre ;ana;glg%?éatllg{e;urﬂ}?lrlwm etg lbrg q‘ﬁ PothJ; nd o% t{xe ftlrst suture exits the
|t1§hﬁgztt Bn &t phhrelezb/mgy leath bise Hoily eftthedist smivge i fhe tlﬁee, t | s S u e;
I nsgrtld tmtntlﬁ RV Bt §90:80 R nid th&e SRLIE S0t 6F the first suture;

to tissue e insertion point of the first
suture,(d) advanci ng the second suture in a generally

curvilinear path until the pointed end of the second
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suture exits the tissue at an exit point, |leaving a
| ength of the body of the second suture in the tissue;

w@ e)gostiya7sy the first and second suture toget hePCHUS1008017028
i nsertion poi nt; and (f) manual |y groupi ng and

glgv an g(g rhe SECIOIISdSS]l;l‘]kure %L?roﬁg%{aﬁlg glll’\p ?n%Xrgg{k]l ugtﬁ?hg E(y Jng Ola[ﬁe second

curyv
p}mrﬁexvtsthg@qq@ra’am eyit poént.peaping Tlenediyof fhe bedyef the ﬁemnfl almre i the fissuc

gfl di RehefiRIeR aR$ebiR R Yo @cﬁ&ﬁttﬁd&ﬁdéﬁen Shtthe tissue.

. The t hod. of cl aim poj nt ed nds

o nBEuRBLEE sohRSHRe s o ST RoR SR BPET 5 o
wherein thegui{liede efrcechstuvidingghitathrieseohraly perfehdicylar hesthdwoshltont h(pbﬂl@d‘firn@exeﬂed by
eachsuu@eéitﬁgsgedi rectional barbed suture in bodily tissue,

he suture including an el ongated body, one pointed
89. E#dmﬂz?ﬂa g 8¢ é"lhffflﬁg‘f’i’ﬂﬁeqeﬁdséf?nﬁm%or and a plurality
90. e higiiold o1 @sith 8%) chihergin fhe oewlltdvee speiplitpéediey of the body, the

91. ﬁ%’ﬂlgﬁ oief)(ltlc%%q'sﬂ glﬁetgt?dngi%alro%ﬁuiﬁl% rirl ﬁi’)ﬁ%"t}ésug f’chet snﬁre%gﬁmg £h elongated

gr eat er rbs permtting
body, oopRRRAERA OBTeRS REMSAFAIA &8 IS agte &hﬁfémt of §§Eﬁe€x gy the Briphery of the
body, thechnéHREdxtefding dutsitid vhe ﬁﬁii)ﬁer}&ff teBedyp@i ftdd deypd tamnte barbs, the barbs permitting

movemet% o?tY1 Eur ogggl aheemesu m(%he dg_r?c%on olﬂn% entrl)ff %e ﬁénlitg 65111 Qﬂa (Erevengng movement

1on O ol nte
ofthe sutyan aitsHisn Oposip Ao ABVETFERE: Obie cRie i, e oy reing movement of

the sutur6lintRGHirbibn Sfmol@VITE ik piited A tHRAcb&ebnPAGsg: t he met hod

npri sjn nci.sion. in the tissue to
gagfl nglaig ?gaé‘d'ic‘%’flnatﬁe de% 38455 O HTEI ng t he poi nt ed
€énd ofins¢rtimg thapointed eridrpf ﬂlhelﬁireaeéle@ﬁe ofltle tissugsue; (c)

aglvanghagidoe pBRi-atads tﬁJ‘s%&fthrBL'{gﬁ R WhE 8 oh QU t he
tissue to an exit OI nt; ‘g) placi ng the anchor in the

(Hci sﬂ’lﬂﬁngt%ﬂ“lt"é)n FFEREIRG t he poi nted end of the
It ur edvalinguighyoinfedertliostbei@turertbrolgh tha eissaenodtibthe aclior eleees adequate
gsi@ﬂ%@e&gtm ladll. 40 5 Eers&rfa{ha rherhdBin e HRUE t O resi st
~further hovement In the tissue, wherein the anchor is
wherein @W&H‘Hésc?mb?fldt’%‘éﬂlﬁ P%S@me 92. The method of claim 91,
92, wheh&had of hﬁmpﬂ) iwhbred te PélntbBend isn@edlee. 93. The met hod of
93. %!ae meq}]m% of Cl'ill]ﬁl wh{ralreﬁ%l g&’vgrpccmgr}g tllﬂ‘g ccﬁz#atn%r s SaviR] RE? Eﬂe §1ﬁl§e in aﬁenerally

enera y Ccurvi near
cmvﬂmeatrp@th\mbw@rqm therpanplifist of eagy @r‘élﬂneweth sty Pq&maffw“&amheu rggultant holding

forceexeg@@@reamsﬁmﬁe,ﬁa@ﬁgh&ul ar to the resultant holding force
n the .tissue. 94. The nethod

ert sut re
o4. g'ﬁ Tﬂé r‘i’1l{J é@m% é‘nﬂéﬁnﬁ’et”ﬁglsﬁg’fsﬂldi‘ls si nusoi dal . 95. The
95. Tkt habdof clam&il,mhetin theipeinted end ishaeeqdsi nted end is a

96. riﬁ@xqétﬁod ogﬁalm-gg%vh%ﬂll'ﬂQQee@fe isGal sBi gerédleV\'her ein the needl e
is a straight needle A net hod for %qlﬁq

917. éntaeghogffor mlégrtga er}dﬁ?fé?.Vﬁrgﬂi 1ntefn§]§:{§%w {od'lll%ﬂ/ i regrowth together of the
two endde e nnﬂ@naaﬁnsluemegvmmb a {inpfpeditagionad bartel mmrmmeeumis ingluditgv@ elongated body,
one pomtg:la te:gigé}é en& tler?rﬁlﬂgng] iflan alnéﬁgr Hrﬁl ﬁglfaﬂg%k%s%xtg d{ng (ﬁgﬁm%@!‘:npléery of the body,

sut ure, the sut Ure | an e Y,
the ancheyyaterstyieisiside Bpiprivhsrye! Wby Erareraast (ileﬁrge i e dlscspros pepfeftting
movemeat op the Eudré thyoug thdxasud n tRxdireddidn 6fgnofv6rﬁlam dfiie ppiated nh endypredénting movement

of the sué:?eel? ?gig%%o&&g}%éi%gﬁeh ugcheﬁ( (gf S gere!rr?ae 0 L gtl)m %%en&glgragcrho%{?eﬁMmg movement of
the suturp frthesdinpesionpfinpdvergenihad \ﬂ@ m@m%d @fl thermeethod pappoeisisgar ough t he
td)S S Ugnstiingd tH@poﬂfteﬁ 8 dr B8 sufdifre I\ GBI oPthe fn{%ﬁlalﬁﬁduﬁ}t ed end

revent ve f.the sutur direction
S e B R LO TBEL TE B Ty e ot sy from the st
teinand factha intqihetisert | Ng novenent of the suture in the

((115 rec tgh%gﬂﬁe M&@ BRIk th® gut!fr@ﬁd Bﬁhr@ttl%q)oﬁ@g endtoht%f {EE 1nRe# tissue for

conprisin nserting pointed end of the
Sptinedheja 6rpé°xf“ila|te§? the, Hrgt eB‘il °ftﬂl‘?éls*’|“ﬁt ernal tissue;
pushing the pointed end through the internal tissue
along a curvilinear path, proceeding away fromthe
first end and farther into2fhe tissue;




10

15

20

25

30

35

40

(b) gripping the pointed end of the suture and pulling
the pointed end out of the internal tissue for draw ng
WO b@samrBor proximate to the first end of the PCEHES®D5/017028
(c) pushing the pointed end al ong the curvilinear pat h
éz %u%ﬁt#(%tﬂé #%ﬁe%le ! ago % %éﬁuilar pﬁ etﬂ{éﬁ rses T o%? ﬁile pa{i‘tptg the first end, and
?WE%ﬁ?mﬁﬁﬁﬁh%ﬂﬁﬁ¢hW@d’end into an opposing, second end

@ ti lﬁ@eﬂﬁig the BPintBLis iﬂthgantog@s@gg bdﬁ&rﬁdncﬁd’fﬁssaéh ong a
rviline a roceedl e
%ﬁ d f %IPS]? atfie ;g)mtte z}lcﬁlé a f;tfrwﬂ%ar pV\%,H)rocee%m Wa ﬁsoglct sgr:toﬁcp Qld and farther

ssue en re
sdoridgsue nhtn r@mdngx it peagpdfendy mdtehengsfeedh%ﬁeend ertéfof fopytissue; and

gﬂ SS ::J ﬁmertﬁl@ qte phidted 18 hid th@ﬁstteﬁ?of E’lﬁhd" Etﬁﬁi{l@iﬁgpduﬁéd(%ml éhg a curvilinear
I rs e u nte n n
B FPTFHEAP= ER SR Gy B G ~SBBBE g et nd nd

ewivthg tha titshe r |nto the tissue, then returning toward the
98. frilerrﬁethoemiaﬁwv eXdrdih ROpdili& chi 83H&a98. The nethod of
claim97, wherein the pointed end is a needle. 10 99.
A nmet hod of placing a single-directional barbed suture
99. A métlbdaf padhd a)Suigldh&edhmaHpﬂ:iémsuhmh ebddily wbe ta aghraxeaateTolst eddecond ends of

the tube, 9{5}3 S&tlpl‘g inEl CQ]? anteglgga%hl Bd’ﬁg 3@: {l}e ! ét‘l%h(p gne%gd @h&lﬂg@ ift grhagl%y and a plurality of

m nating in an anc
barbs extgndisig ifrpaitheuo;npé«rry pithehodse e el g ﬁi%tlitéhegvéﬁtlﬁnéf e *afriy os greater
degree tﬂéllﬂﬁie Kh@dﬂythe dafbe pe’ihlﬁﬁtht@ noeotteei v ihe SitBd s hghehdthaie pakd dab@ibly of movement of
the pomtB ern% %n% 'ggayeantl trgor\]/gm%{g c\)e/ & ne‘ees:u] d e rcf Ectltoxb cﬁlﬁgastritg ﬁ cg)onﬁ)f %ﬂEV%ment of the
pointed dnfl, diwgchpprevéntingingvewerit eﬁh@ﬂﬂwvfefn@mtwe pf meyemppa Ofﬁhﬂ neintsdjend, the
method ce,ﬂlgnsﬁl@d preventing novenent of the suture in a
direction opposite the direction of novenment of the
poi nted end, the anchor preventing novenent of the
(a) siatsietrmrgeheipmnttedhelddf thegturathrogsh theow b aminitto the interier qf Gie fitsewd of the tube;
t Ha&al? 0f th 8%nd end of the
) SRl L SOMMELBLNG Al BB 5.8
f8&eri or of the first end of the tube; 2 0 (b)
() Iacﬁ&&[nfg ithHa Qutiirh eirdagh th edls efttk tafe utit he aurthoircentictsoim duteesurface of the wall of

rs ?n %tge ttﬂ;el}gr d}a %t%ﬁl&%lt]wé Qﬁ%melmb‘é’f the second

vanci n e suture through the
) wairine ﬂ@fpmpnéertd@ﬁtée ﬂlmrq ropshaie AHH HEhe E PRI ToRE aé’at“éimmnfefenﬁaﬂy
&ﬁagﬁﬂggﬁtﬁanm@ﬁﬁngﬁnhﬁe first end of the tube for

t her e .two of the, tube; (d)
© ir??g e%&?ﬁlé’ %‘ dr{h ancm Su 788U urgbthr ough t he

wal | of the first end of the tube at a point
100.  Ghd GUTHISF Gt o& Wheréin he SRAREEA EAIQMINE BBbR EE@ME R Seedle.
insertion point; and (e) repeating steps (b) through
(d) for advancing the suture around the tube. 100. The
101. Themtthaadf dfimOb,aitereB%he suitwe paiem tdrhdatesiea pdi saead fomdhagdroup fpgluding a J-
“ﬂd“mggﬁg&ﬂﬂgdlwﬁe is a needle. 30 101. The nethod of claim
erein the suture pattern termnates in a path
-selected fromthe group including a Jstitch and an
102. Thé AMRIdR Elaich-98 twherei the ke pdtfem tetminktexdn ofatiCdeladted 1B%h the group including an S-
suture pattern termnates in a path
SﬁmhMMwhnw?m%# fgnithe group including an Sstitch and an
inverted S-stitch. 35 103. A nethod of placing a

103. A Rétddiof ﬁ&‘cﬁrﬂg@ 'B@c!hre@@ﬁ@ egbealldlithtt ﬁt al bﬂcg@ 1kd0 6 aprotitidrefidstnd second ends of the
nas

tube, th%ﬁ&%am?&cﬁtplgg frelgn z}ﬁ% ba CP rst osr?&oafl rpﬁ)olaitea Hl?tel enci I'110r H dtetratmg tissue,
and a pleamaarmwmmaomt@edoeuptwaf themes tlfecbnrbp@nétrt’f aariiqupf the body between the

first endlok tﬁoséﬁ%re aﬂ&]gﬁ@t a@aﬂB@hdnto)i t@%o@%rg&nﬁﬁﬁﬁﬁﬂbrﬁ@t $rmRmtid ﬂ]rough the tissue
peri ry o arpnps on tPortL
ina direfigy ofﬁmigfn%t e e g er By o el DR bR o diectn

first axial location on the body for permtting
novenment of the suture through the tissue 4 0 in a
direction of novenent of the first end and preventing
novenent of the suture relative to the tissue in a

di recti onopposite the direction of novenent of the
first end and the barbs on a second portion of the
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end of the suture and a second axial l|ocation on the
body which is less than the distance fromthe second
wepestiee7she first axial |ocation permtting nORETERL008617028
the suture through the tissue in a direction of
opposite %D élregth{l l%‘ Iétovrerél?n??fsﬂ%%o st endt %q ﬂ{e bsD ornea\égcgllid pgglf)ggf\{?e%w bemeen the second
end of thexppyersind esepdnd 2wl foeztipn @}rthfdfodrrtrlverrehts ﬂt?fl thr: Histarge Eem e g55ppd end to the

first axxalﬁ&:@hdﬁ%hﬂ@cﬁng@&ﬁﬁﬁdnﬁdf 0 sutfrdhrdul¥SiE t‘islsdégh Ddire @138 ofthovbhiet of the second end
orti

and prevelnﬁ%,g r}'rcﬁz ment cg %e S‘fturf Hﬂ g¥est? g—;.? ’El%h%g %?ue?thon oPplj)BﬁQ@h (dgacrt]tgn of rIgogement of the
second endntbemtthaiigotpreingnd of the first portion of the suture
fromthe interior of the tube through the wall of the
second end _of the tube; advanci
@ BEFEP ORGP CHESSaEET S TG GTP LG VLRGSR gty ot end of e
thd;i | the opposed barbs on the second portlon of the
0BG st DGR YE S st e iBiErid DRl thrBigh iR Gvall of the second
®) ?,Eéﬁﬁ{ %e%g ?1 1hseln)t Ube f osru dr e?vm ng1 trhe t wo eends gof t ﬁeo o seeom
P%%%ﬁtﬁﬁether, (d) inserting the end of the first
(©) E)cﬁrﬁﬁcht@ lEhe @i st Iiohfbn Sﬁhdbhﬁretthbr(ghgia whalteof i lube @ttitithé spposed bugbs on the second
Bo 1oenr0I e su t ht]g(it Elle %&Er s the fi of st%ﬁd & 11 (alb E‘or draw1ﬁg the two ends
rcunteren ace |n a |rst Irection rom
pﬁbMN@U@ﬁ@ﬁSertlon p0|nt of the first end of the

(d) Sidriehe ch&Of tHle @i%%&thoﬁgf b anensosh tehQll SIRIGAB the Pekibi o the Gfst end of the
%ﬂgatégélg{?gcutgﬁ%eng %ﬂl Wéedt %érs d?r %on Eorr? tthg Prgvtcl)ug 1i-n§errt!1o%rp019‘3c of the first end
of thcunfeer enti al |y spaced frontthe eX|t poi nt of the

(e) %@Qtn%fthe e'ﬂ@offtﬂers&t)nﬂfaftﬂ)h St AGoLSH! thbl '(VEH an(l finko théi8@Ad: bf‘tﬁe second end
the end of the secon g@rtron of the

S G R &Lt Ol i S et ot g e sues

() afertidpahetcudbef thaxtsecandyoitioh ofthersourrfi@meintinteriok gf tisabe dujouighthg wall of the first

ﬁdcoq H’lg tu%!e %%g&%%ﬂ?ﬁt&ﬁéﬁhiﬂ}%pdcéﬁ 1£ 5. &l:on'd Gﬁr?cﬁrtn' f3th tﬂaq{n%l nﬁértlon point of the
e secon e suture; and (g) repeating steps

é@VﬁWWiﬁﬂﬁhmP?Ymtor advanci ng each end of the barbed

(g) Sdptatih@stépt QURAuTS fdr dd@ncink@4kh end e tharbirbrddutat arohreithimnibe 3,
wherein the first and second sharp pointed distal ends
of the suture are needles. 105. The nethod of claim

104. The@@hodafielrimilP3, whaseis e fistenesepqnd phyrpapointep distalgads obthe pufpge are needles.

suture term nates in a path selected fromthe group

o5, RGOl 9B T S R AL gy o
the group inguddupahd-stitth 4nl en igverter Jestitckr m nates in a path seI ect ed

frontthe group including an S-stitch and an inverted

tch. 107. A nmethod of crn -directj onal

106, ThpaR st QP AR oL Y R ADEAD BT BRHETG T papet sdlced fom
the grougincludeoa Sdtiehnas aihveithES-ttidbe, t he barbed suture

i ncl udi ng an el ongated body, first and second sharp

poi nted distal ends for enetratln% tissue, apd a
107. A rptﬂaﬂdar plecjnz o pi-daptigenl bathed Sefeh § 20P G PR & IpRSPTIBHRIL 2p¢ sepqpdends of the
tube, thelb@x@b’d sufuft@ncRainpsm eﬁﬂﬂga’i?edfbbdﬁﬁrstﬂﬁd {ctonth stafp pbined tistalynds &dr peetnting tissue,
and a plu&%%{ cﬁ" IbarEs eétencgné%omtﬂlpeerﬁer?}% rﬁ U EmSol @he bhr[)fr;n 23 Etlrtirln%‘f @b 5(919 between the

nmov e nt o
first end ofithouke anh efntsn asetlecathn op thy ibpdy deripernitie %V@%@ftheé‘rmﬁ fgough the tissue

in a direftioh %m@&genme@ﬂfﬁé&ﬁ Rbd ﬂﬂ@/eﬁﬂﬁy fRAkEnt Of thd faRreSbIktivE @ the tissue in a direction

oppositqfe GG YO TRENLIE T - LS T Ot - SRR PR o e g pyeen the ssond

end of the Rutere sEiaeethdusiat lbetioneh the hedyldébh isdest therethe distaacesfenaotheiseennd|end to the

first axia\qzl?pghgt?pe?ﬂﬁwﬁé B0 ARt 3f HEGRARANBXh e thRE R HRR LGS kbR RA WY the second end
Ich 1s less than the distance fromthe second end to

the first axial location permtting novenment of the

suture through the tissue in a direction of novenent

of the second endand preventing novenent of the suture

relative to the tissue in a7direction opposite the

direction of novenent of the second end, the nethod

conprising: (a) inserting an end of the first portion

of the suture through the mall of the first end of the

. o T Y L T
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(c) advancing the first portion of the suture through
the walls of the tube until the opposed barbs on the
wa@ewsntk7porti on of the suture contact the out epCrURI0AE@17028
of the wall of the first end of the tube for draw ng
and preveﬁnngmgxyé’ﬁleﬁ REkGe Qlturetrglﬁwte R thQ6 BitaBEctonl &hpésdly the BifeCtich iofN@iovement of the

e end of the first portion of the suture through the
Sec"“““‘%ﬂ/ﬁielmeﬁ‘ﬂﬁc"i“mlﬁngt he interior of the first end of the

tube at a point circunferentially spaced in a first
() u‘glﬁ{lg§4ﬂ| chpofftl{eQﬁQt %Ji]t%n Bf EY duRbSihrb %fetvs}a@ B tROrir& enddr the BBe;

ortion of the suture; insertin
() 988 P PSS9 O R B DA IR 1 g RSP el o he scond
«adéf tiefuehe tube at a point adjacent the initia

(c) a F?ajs‘lgtrl%t’] ofE]rft%QIItlQJ (ﬁ' Q‘He s&f\ggth%olu lﬁ e WK Bi* tﬁlﬂu@ ﬁllﬁﬁ opptddb&bs ch¥he second

e secand portion
Pt berspigiacelRs! RS oo 6 e Wl o 5 81% 6{}5‘*&“‘%‘?{%&%&?@ the two ends
dthe tubetogeeaNd end of the tube at a point

(@ 1{%@1&1%1%% eenrdep tthff‘ I'tlSIP (% ee%ju L %ﬁ%ﬂﬁ? @aq 28 ﬁlw:the%bﬁor mﬁerﬁrst end of the

e Bnd e sut ur
titte gty ftoinh grcpm@reem\y Wﬁceﬂ e fise é@ﬁ@nﬁr@mﬁhe@rﬁvws pRoRRtpighe fis
hﬁgygﬂ“hﬁﬁ wal | of the first end of the tube at a

(e) i ollbrlﬂé tlh‘ca:] Igrc%ﬁ nf e A e al | %/ mogﬁﬁg wa:l]l tof % Ceg gjf tl%l t\gbg al pglgt adjacent the
ipigal idsetiongioint dsfaleerﬁ)pcswmthe sugrdl (h) r epeat | ng steps (b)
® &Qﬁlﬁé’&p er{dg)} thg &Eon@ﬂ&ﬁ&% e su@lﬁ@@on@ﬁlg mf%‘florto‘F| @16 has thl%ﬁigh the wall of the

suture around the tube, 6ﬁ z % cla &Q
Sf9ed 19T Pipbg 4t p BYNt SFRImECERTATY SRR ffﬁm&&‘. Pt < gl pr Tl ofthe firt
@ﬁmﬁhﬁhﬁmﬁufe are needles. 2 5 109. The nethod of

(2 1{15533 n!éqh% Qnd’ of Wg' ‘seec&xd gortl&eof Y E&ﬁ{rgthﬁﬁéﬂ tfed WhIIRE thE R 84 thheQﬂclbe at a point

ure termnates I n h selected fromth
Greswpreitisly Wereh aaecsndsiermﬁerhfr%@e BEFViQUS PS80 OL e peggd portion of the
shih@; anfhe met hod of claim 107, wherein the suture
attern f the # at h
& Bipeer ) iR et oo i e DA oot heb”
inverted S-stitch. 30 111 The net hod of claim 107,

108. The%ﬁl%@bﬁlagrn 075 WitekbinBhdXadt bl seofkd shirp BoiftEiEstD Endh bfeheSstifind bR needles.
termnates in crossed ends of the suture.

109. The method of claim 107, wherein the suture pattern at the ends of the suture terminates in a path selected from

the group including a J-stitch and an inverted J-stitch.

110. The method of claim 107, wherein the suture pattern at the ends of the suture terminates in a path selected from
the group including an S-stitch and an inverted S-stitch.

111. The method of claim 107, wherein the suture pattern at the ends of the suture terminates in crossed ends of the

suture.
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