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s 1 (GBI RSB P THEBAIBA SUAES R SE AR ANl S e » et bt
leavingridengthefiibr/Brthreirmeriibnsdevi sethreiving Mhvechull fengifhofute Sirtertsd into tissue at
the inplaioe phinhe fis e erkisstie isumanathugroupet-and agvanbedialtmng: the: distally from
the ﬁl@ﬂ%]@iﬁ thee Shitkire.As slesitesh ABG iR aaeRIHANER WItR ANEXRATUME leaving a length of the
secong r]JQ)rt?{)ﬂ'Flzl glgts&(lgrtp 1% @ 1s§1rn!t ’f?]g%psﬂgﬂ 1'% anﬁ}/h = 'E%%tﬂé’ % ﬁ)xf Q(?J}t%%glgtﬁe as desired. The

surgical procedure using a bi-directional barbed suture. The barbed s
o S mFPIORTACEH By ISP SR SR S B e et s o
the tigsenetrating tissue, and a plurality of barbs extending from the periphery of
theslbogyorfhetharbsopiacfitstiportiontief thebdoydietwesnhtideffrstiendiof single-
directiBRSIEsA0M andirstaxialipeatieniomtbatoshiuparsatinevemantelidhene sutures cach

mcluc?éua%%;%l&Q&J&ﬂ}ﬂL%J&??M@d'éh@ FeEUOmAL MAVEMERtaf Jyhc% {5t 609 8Rfom the

erev { g]ﬂgvement of the S%&flé{nee rte laive ¥O the tn%? = tllr; aé 1 Itﬁg leect:on of movement of
erl 11t O SU oy LE
Periphei e N e S RO RN R e

the paipledig ﬁ@@f@%ﬁﬁ@fﬁ%ﬂ&%&ﬂﬁé@é&h@w S’Fme%ﬁﬁféﬂaweﬁ of the pointed
end. Becotiddixididedatiomondlistsody vihith stlessiditanderdistarioe figrmdhken advancing

the sus@EaNCLERAI dheifitsh pxialdmoadi psinpe EmitomMRVeR QRO EAREIBUILER at an exit point,
Iem@g%gm tha.dissne inandirection st movementoftheseend.end@ldis inserted into

msueeﬂ the i emonverrrwlte0 Iof he suture relative to the tissue in a direction
osite fﬂ p8|rectlon o? movement of the second end. The method

mcludes inserting the first end of the sutureinto



tissue at an insertion point and then advancing the suture in a generally
curvilinear path until the second axial locatian is at the point of insertion of
the first end of the suture and the first end of the suture exits the tissue at
an exit point, leaving a length of the first portion of the suture in the

suturdi35¥ e TG SREQDEL %gn@Jdtla% geﬂesﬁyi &i@ﬁﬁé@?ﬂa&ﬂ%tﬂ&%%éb@ SRS QBN surure
exits Rxe tgt t?efagqg J)IQ[StoeﬂrHe \ffithe n ﬂTque JQ' H tﬁe 13 aI%Vs%? (;ee 91 tlge? ghnf}he P )’st and second
carvilinear pa IStany from %h f%lrst partion of the sutlre, Unti
suturesergffd CrbeTfie gﬁfﬁr@l asies fievadsneyy! ﬁ%%f%ﬁﬁ@é%ﬂ%ﬁ’r@%ﬁ [ERgEAY of cach
sutir@dstisirgle Condhpidntio nf edcthersiiture inithe:dissiie pdrhandissurad gimenlgallyiolding force
exertirOHREC:R0EL thedhdy of the suture as desired. The amplitude of each
curvilinear path is generally perpendicular to the resultant holding force
ex&HEEBYCHENg (Rate BRPthantisdneniAldbr arcerdingrtyranrekgimsieod of placing a single-
direcmaib botbmientiafithediyesentiipventidriia methodwiplacingeefitstsimgleemted end, one
end tGHheslONALPAIDGE sHiFe-and & Se6ARERING leseinRGliopa)l-bar e 8.3yt uke dithor extends

outsugqgel %Hﬁ%%oﬁh@ rb%&qgg g';r Bg; ﬁleLéE%§&l¢ ﬁa‘é'ﬂaﬂ&c lH\g%am %%B%%&Wme suture through

onetpomte end d one tfraﬁu in g nda urallt l% exten i
n

the 51%?,116 i H;]e dusgtﬁm g Flm(}ﬁnfﬁ ({NJ er?fﬁ FI08 cf):\r}}eerrlrjcl 8 o%utﬁle 10 at(grecuon opposite

the d‘fﬁ?@ﬂﬂg’ﬁ‘ﬂﬁ@ﬁ%@d’é s Pﬁ@*ﬁh"é‘éﬂ‘dﬁl@f‘ﬁﬂﬁ%}%ﬁ‘f%‘ﬁ HoEeHETh e HheTirg fpthe direction of

movepraveiibapovedtent Bt thehsdiuvede adingetionigppositetthe: direGtioniok of the tissue, and

insertiROMe Paamliqhahe hointedinendacthermathedinclueles insertinguhe frsthanel through te

tlssueq]:) gﬂ%xf lt@&ﬁt“ﬂ'éedrlm& Ié‘?:ﬁ%@d% fe 1%%%&'%&:%% QJB@Q’QI Hﬁﬁ{é gg}(@ﬂ%ﬁ@nc@a‘%mou gh the

tis nit rc%elgn?l C eralsl)ili eu I’XI“Q%&I %afltglu qu &Qetlgomgergs et ﬁz thgve ent in the tissue,

Sues.uu Ui S e fS e A SN Bt oI IEaving’a fength o dn f'the

leaving e aptbreePeredisstietistte pointed end of the second suture is inserted
intd’etissbie atthingrsentompdinnofdneirdt!® sutemepantothe waboitd: joining two ends of

severbiué@dsiadvanerd iRsdegenaialy euviingaspalr untildkeipeiniesend ®bue in vivo

umngmgnﬁgmg;%ﬁ%ﬁ%ﬁéﬁim@&&ﬁ&@ %@QJ&?Q%IQ% El# QMHE&@ &@Q%@Joﬁ%d end, one end

termif %iﬁ’fmﬁhﬁc St and ap utr‘é 2 e liseug, T E?nf '{hset 2 Se%?{%eb USSR r extends
i 8 ogether at %ﬂe IHSGI’ Ion point. ISS IS ma roupeé’rf

outsicgdbpasEaRrAIBE (e uB Ay BT e de sttt fé@&gf%gnfe‘tffbﬁﬁ%mmﬁa@t&f the suture throvgh
the tissech ba diititienripetheiscyeh xatiyntyd qod netl cetaantonthhemas oftansitdirgirection opposite
the difede@ @xeraeckRyRRCHBULERI Omiletissdhe: frendhemacondikTghtc @ite in the direction of

mova@éamme smbediment atshe BE%&QMEMQ@B&Q @oﬁaaeﬁa%memge%pmgnd of the

mtemar?ss amdlre]%tloglgl ba kgleddertéJurg% In.badily tissue, is provided, The procee%mg away from
ncludes ah elongatec E)éﬁone pointe one_ end terminatin

the fi f%ih%ﬂ&?“é?ﬂﬁ‘%lbfﬁﬂﬁl it B@%%?té‘??o‘iﬁ@%?&?ﬁ%ﬁé“ﬁ’@?ﬂﬂ@r@%ﬂdtﬂg ‘5883}““’1”“"‘1 tissue to
draw Flengliveiesrexte obe Butsidethe ferphpobfahenbodyeteniiry icrtbipdidgneie periphery of
the intian tleddrhsa Hhebaris: peepiirnaovenentiol the: stitune-vilirea ghth the then retumns along

the pliSaUSCI A-the direction of-move me Rt of the Rainted sHeANHRIEUERY into an opposing,
seconﬁ‘fe Mement O%t e auiLy %Aﬁ‘ﬁ% 9&!%%'6%? %B%%é%%a&%%’ér‘%%'l?%eosfem VNG arther into
pointe while the anchor rev nts movement of the suture in
the tisjg &%E%%‘%tO%&WéﬁF%FMQXE&%F@E A PRE St itubggomted end is inserted
into thp Slaireg M tinisioisiineie rrigeend defirecy fhiserotthensedizatiay from the second end
and finsettinghthépointedeandngtdhe dlituis: kndhadfacompfith@dissue. The
pointed end of the suture is agvignsae-hionaniibe fisgsee to an exit point.

Th?o?g‘r}ﬁ%r &Blé&ﬁ%&%n‘aﬂﬁ;ﬁ”%ﬁh‘%’}re@&?IB%H?I&drgﬂQQn% IS AU el Bad to the

dvanced through the tlssue until the anchor achieves adequate holding
emb"%%ﬁ‘éﬂl% Fi“tf’i‘e‘hﬁ%?fén%“ﬁéé%é‘f%ﬂ%feaﬁ‘%?&fé’ﬁ?&Rf Wtr’féﬂ%?sdsru‘gm%eaV|ng the

anEHor! myeeRFEE fri gect 38 eraboistert e EeE ST 0V 10 rreskarfs|ese according to the
meth@inbodimenitdfviingopresent invention, a method for joining two ends of

severschinternaldisskectepllann tissua.hsalingniditegrowthdegetber of thgent invention.

two ends of the internal tissue in vivo using a single-directional barbed

suture is provided. The suture includes an elongated body, one pointed

end, one end terminating in an anchor, and a plurality of barbs extending

from the periphery of the body. The anchor extends
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outside the periphery of the body to a greater degree than the barbs. The
barbs permit movement of the suture through the tissue in the direction of
movement of the pointed end and prevent movement of the suture in a
Wéhrdaam2dPposite the direction of movement of the pointe dPERA SAHNEQ THES
anchor prevents movement of the suture in the direction of movement of
thispamte drendaibh esnethashidthates nsedtingrtheiphembed @nddiistiadhe present
sventioguture into a first end of the internal tissue and pushing the pointed end

Eﬁ?%h the é@é&f”%ééﬁ% sue along g curyi 'f&%ﬁ»{xggmuwmﬁmmw from

first en d farther into tﬁe t|ssue e pointed end of the uture is
GH3D2A B BTRRRB BT Yhe! e e R A T e b preens
mventioty the first end of the tissue. The pointed end of the suture is pushed along
thespedpheryaofctheiintérmad tissue adjag e Abthécakicpolmg e poimtéy ention.
anddS puahed.anndithecunvlingakRath-and 4herihg imsalengmiitpaiijoning

two s1detsoo£§o?£§tw%9n% nmgugxmng from the first end of the tlssuil n‘(lj’f:g pomted

nserted into an Opso%;g%% second end of tiss rf)éesent wenélon forjommg

it AT S5T HFBRREAME AR o e P
two sidefpfpeprimy e figse, then returning to the second end, and exiting from

thrEsS crendl3e ad oéthewtiss sebsiepoiitetan eisritsdetie piestot theefiiot forgverting
s surfac@EUSSUS sfkkshing the pointed end along a curvilinear path, proceeding

away fronpthe second endiand fREDELIMQDEISSHE RGN BIHRIAG invention for

toward the first end and exmng the tissue. Brief Description of the
joining 1 RS G R B ARG e CBMplete understanding of the present invention,
rEfefetftesHomaHols e trar e o HeTHESRERIFiIn the
aoIcsnapanyingad rewving sidndiraaser bediddedonrding th Eidraseih 3 e PG fof pgsijioning
rssue rddRFSRES NS ViR Ofprarmbrdisent of a barbed suture with an anchor for

A56oing. 19, e atheds: AL e RISSANL INYaRTIgR GRS Rrdhare

views of em odlme utu ith anc ors, accordin
R LR R A SO0 B SO0 38 Piagen
positionji Hegua plonglababRd I IERsE B dTENts of barbed sutures with anchors
B dingSie theploresen bfimeridmeR iGropinggcdbe elevaiteisnfa\iPobaing two ends of
a severdd@inggitional means for affixing a suture to an attachment. FIGS. 22 and

2R aeplaval |5 views-of means.d 9&:@’&% Q@t&%{&@&%m}}&r&iﬁ)mng an

accordance with the present 5 invention. FIGS. 24 and 25 are elevation
anastomosis prog

ViEWs 61 8 suture having a looped end according to the present invention.

RS- B LB GBI B POt TIRE SR SRR

tHEQpa sentlinvienibm forplnhagonwe ssitelnpiodlr ot Wower ikrigaiye two sides of
an oped e B8sard 29 are plan views of embodiments of methods according to

t@?@%%ﬁﬂvﬁ%@& EQE&B@HQQ@&QJW&@QQ& PEARQREN WA HESURo sides of
FIGS 30 and 31 are plan views of embodiments of methods according to
an oper wound in
the presen‘tl invention for inverting_a surface wound in tissue. FIGS.
32-39B are plan views of addition8EEHBYdiments of methods according to
the prddeniithvarticiydord joiririg tweialdsision si SEBrHithottste fercqigratal
wound I8 ARiand#d R, pianayie wheofoadinvertonatimet biesisdor i sitohingjher tissue

comechinstSicEiaRva%&dR.are plan views of embodiments of methods according
oS presen 'Qve”%lQSQef01£8%seétL%Qde%%uc SPYE BLAL Rl A RATD G S St tssue

disposed in Ve 1]
such as tendons, ligaments and muscie

Certain other terminology is used herein for convenience only and is not to be taken as a limitation on the
invention. For example, words such as “upper,” “lower,” “left,” “right,” “horizontal,” “vertical,” “imward,”
“outward,” “upward,” and “downward” merely describe the configuration shown in the figures. 1t is understood that
the components may be oriented in any direction and the terminology, therefore, should be understood as

encompassing such variations unless specified otherwise.

thn
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FIGS. 46-48 are section views of embodiments of methods according to
the present invention. FIGS. 49 and 50 are plan views of further
embodiments of methods according to the present invention for 20
WibHighlAt tissue along a barbed suture disposed in the tis$G8/ TG/ B 7028
IA-5 1C are plan views of an embodiment according to the present
IBuehiadi amdfarajdipireworenas altblcByatedcbetiton ik HsBob 286 mreeeplawention are
describddl WSS05GMREAINEHTS SRGAIAIRGHR NEPIESSAHAMERHIORIN-RETIONPIRE! No,

5.931, S%n 11%& urgx;[eﬁ ﬁéﬁ[ %ng Snf:zé' a§ 6 ﬂJSSang};}lll Vé%‘i 917%&1@3%%%&@

] according to resent Inventlon 0 a barb co uration.
T G SAE R S B OIS S G 1o BRI B 0 et

“Suture M igierl), b Reiers S rvficalieroiie HARSARY dritrss Barbe BytusgniGoainatipy rath Soreial
Needle"eNantpiet pesfosneNiagimiitigetttdadCBnventignatinetn SatkalSjdnmy igriid . Patent
Apphcagtijg@]% ab/o35eneRWeuRedNsissiie . 130 RS IRINN PASHISEShIETE U HButent No.

5,931, s§?r€b WounRd ;MLeNs 8. §‘i¢a%'&%io'%%b°d9[b 8‘&1 QQ&?A%‘QJQ&&%‘?E@/%%%J% Opatent
ental _wound in hum n skin_or oé ?Odl% ssue or otherﬁoq%&gm e

Apphcmﬁ glpe 19003rhG VstdBifRg B Pcﬁ%(énlifé’elg MY Hes LA L ORISR Ul

hereby wepyprEl RYGHRFESAs used herein, the term "tissue” includes tissues such
akeBkiing bone fim bseiegsorfans liknomothirisifttissuesiébisy ohsasltericons,

throughHQARD eRLE. ARELINEISCIB: CRHAIRAIREY BiMiRRlag).iSHkISRA JIGKRNS J0kaving 2 suture

body 9&%&%?&&@ %atﬂ)gn Iﬁo@?& tgg &%pﬁ%%e?e%faa %@M{Q&I&E é%naﬂa%n Hﬂyﬁ)pgg’ Qc‘the other

For example, wor ch hOI’IZ
end. Th gachor2p: arprises hanghy \Illv'céi{rte Edeaﬂ °d"““"“‘£a Q‘%E(“)ev\sfﬁ%ar ereilff) ¢ éassg?sgmany

perpendifdog B FrlaRGiIG A B AR I ﬁg@r@m‘éé i grsetteon fideppbeune 90 a “T" shape.
Many oterdposenis i@ sntatdds arafiysdicestionva ndithecbetimm|bgyd view (with the
suture HAIQHREGKE 10RO WIE Bepnsianstond. as FHheN G MPRSSING S WANCANANGAS limbs which
extend a&x%m&s&@ ﬁ%?éﬂ%ﬁ%?‘ﬁodﬁﬂ%%@%@a&c% B & %Ié?ézﬂ%%ﬂ%n the barbed

sutures ?00 g?. 1%%%&5 gea%%%dgn%$§ve2n 1%%:‘;%%%95 Ssil:%g'r%l (exr faorl.%’i %Zfﬁ%ﬂ%&g generaﬁy evenly
spaced S?Eafht,lwe{l@ﬁwtfé&ﬂ iR g ey ite TP BB e e EHE00 1 Yighownin
FIGS. tFdtenbiNe:s 3I0811855; Brtile dr1Blrgiiat e thvasAdsioy ®preiwagthe periphery ot the
end of RAUAR bhody 8. Ratsnd-N end 2Adcdidénicattitlad HBnshed Badily, T36stiRein cach of the

respecn%qmggggrlﬂylﬁ B@t%tﬂ&par@a?&%eﬁga&%ﬂed 'Suture Method", U.S.

Pﬁgﬂ a::ga fNﬁx% %%?065%?%&]’1%{32% gg Sfb 5 ngu z r%)ws 3 baﬂ%d suture 132 that

hes R HABEFEAREE St ae Qe & it ASSIRARor ol shovs « barbed
suture 1BQ QGGG ivitlerctit'Blimbs CE i erradomse foraBhwrlyalh Surtigdend oatelsuug. FIG. 14
shows ddaieatudppleationNehd Q365 28Q, e ritladrnBarhen digtsRelisl ftegments 148

extenémgn@ ’&fr ér)vz&%‘dpé%ltgﬁgr %@ 05&%‘&%{1’3&7 @E@ 5@ SE %&earHaMQI- %QL?QIMTQ ﬁrmsphencal
en 0. alen | |

wctor (o LB Eb a2 SR S Do ot HSRaRR 2P ove.

barbed i L BTG 2 SRS OeARAE P LRERTYRRRESSH N5 TUfTRs S0 beren

tissue ngpcbe 1@ 4oty b rpbralBa. bY shefeerded Rafeith d2ronrreudier dpaioingdby a hook
of ihe sittRer6HR ik FTINIerals desighaterc o @spadinghor sienibisole e niserein the body 92
of the s&ﬂﬁg UQQHH h%é%@&@'}éé e BiS Fi’Gi %@sﬂﬁf%ﬁ;&!@u‘ﬁﬁ%@%@mg 4 single barb 172,
13.1'%6]? ths H%Leal%llrectl J%agx %Sut%l-{lﬁ[aefﬁ 918 9 Vln% ?Tﬂtur Hgylg %%&QSP?@%Y%@ vaue‘{y
m aroln e eripnery t ereo a pomte ené 90, a

of anchgﬁiéﬁgqs Q%Fgﬁiffh]é Gy auchor {ies1gns are possible for use with the barbed suture and within the
scope of the present invention.

The anchors shown in FIGS. 1-20 may be integrally formed with the body 92 of the barbed suture or,
alternatively, may be mounted to the end of the sufure, FIGS. 21-23 demonstrate ways that the anchors may be
affixed to the barbed sutures. FIG. 21 shows the anchor 172 of FIG, 20, The end of the anchor 172 has an axial bore

178. Teeth 176 are provided on the inside of the bore 178 and angled inwardly. The suture body 92 is inserted into the
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end. The anchor 98 comprises a bar which extends radially outwardly of
the suture body 92 in a plane substantially 15 perpendicular to the
longitudinal axis of the suture body 92, which generally gives the barbed
VQWEQEH "T" shape. Many other shapes and configuratid3'¢SapErara28
are feasible, as shown in the embodiments in end view (with the suture
bore 17badyhnorwéiitcushet idstivenpaige)in thd @8redolit 9 dER. 8% shrovathiebrshsr 172
mclud@h@‘ﬂﬁlj@ btlsnoeddnded Rave dimbsondichuextandraaialy aulyvangiyndogat ihidserted

through%%gs l?gbd)éa% ?89&%%@51@?5%@1%%{1%@ %%pcﬁ)ﬁ)%e ti[fhl%‘l %BQ}E& s%gug khe suture
the barbed sutures 100 104, 106 |cte FIG

oty S4B EPEHALE B 7 o P B RS 100 Samrany ooy e b
suture @W%Mﬁ@fﬁ@%@h@h’éw I§E‘fthe end of the suture. The embodlments

Ofith é4ohrtvedissuteeEhavie; Q9% 191 4 siowh ReiFIGS T8 % dbesuisHape 9Beed in
tissue 10AGKIIHIE A0P batak o ofhlinndasistQ8 whichhexeng i mimariy2a pantiom of thged by the
suture @emﬁ%%@tlﬁaeesﬁm%% HSAHLYS8 hegxr&%réélGS 9-11 show

embodiments arbed sutures 11 O wherei

B4 S5 S TS DI QPO i oo oldin,
A A e e T e B%ﬂém Pf& gy madeof
bio-absdPBhowsia. lonribatirslite reet@Pbihat #Srfimyakiibndivort134 having limbs

136-dhatareconeaveiiaandibe wihemenchaédhesytivent ok aliawsalycolide,

polyca;pﬁzmﬁg &HEAL&&&% W%o@rb%ﬁ%ﬁy‘mahﬁ)‘{é Q%Hﬂ?@%r@ﬂ@yﬁ@&@dﬁ GORGRYBS I, a
trade o} Eﬂ’ m,ne P ?'sré d end, %‘}%ﬁ% “t“r a:li4ut%l?‘9 ahQarb #‘S‘s‘&e
af’ﬂf an anc a8 Shownin E Urther inciiding a plurality of
trimethylgng gt gd Wﬁdﬁﬁ%ﬁ%ﬁ@%ﬁ%ﬁﬁ%@%@%ﬂ Pripriseisgh ffpigres), and
copolythdiGf dbbusTiongyeo hirbe disuttie hbOlraminodd neMiBiiHaic#, anclhorl 2istered to
Johnsol 4o Q:SROWS: Rar hed.Siilike) 1o RAVING: 3R ARCHALAIR il tene RRIeSs are

a co eflowe Fl .17 shows a 30 barbed suture 158 having an anchor
useful m 2 ran 1

orm s‘?ﬁY oo ofthe body 92 that crosses itself to for aclg;m Such
m#&r%%wl TR (R PR RS E: R ATe - G
polymefyartlects: Suterrar t Gibrd Wy oarieforc LB mife (e BT RSl BP HTEes (Fighes
polyethplaghyegdhiFiis), AQysheivsraigrbetusuitsedis hevingfamarichor. selddmibimes GOR-
TEX@%;M&\QQG{ %k@i%*a@pb@%{e&?x Qhithe suture.-extendsfrem.the siddigadBhilar,

polyteﬁiamethzletlﬁ ethfﬁ_]%yc bp glnrxixer Q\%rg?% erqu § 51170}{(]} N % %"&gﬁ{q P gﬂgn&zlczﬂ and which

extending to He other end of the
is markgfy &Véjm&ﬁgché%hﬁ@ﬁa%ée% AR ERPE B %mcw&?*&%}@fﬂ%‘ﬁ@s@ which
is a trade R0 egivaryy arckroradeigasidfe poassiblefe. useolyithiire. Haidyedvsiitdrencn-
absorbARGHYHAI b 6. Seane.Ofthe), MesemHYentIcber(B e, AUNE Rere Si oMk ind the like,

FIGR:dsedmavhe inegrally.formed withthe.pady.9¢.ab hedarbed ikt
or, alternative ﬂIer n(;n he mouqheﬁ t(glggn nd of the s }Eﬁre F GS.

7

wound 1p human sk or o Ways that the Srchore may b ere Hixad Sed gﬁ%"reesr tissue

connectingieviee aigliRS W BAchor 172 of FIG. 20. The end of the anchor 172 has
aFl@i2d-B3Y ehd@ a1VABetT efartkith 6o Enevprplvdctacitdmtises frsitisosbtadibraidy s

wound £l e e dstyviaseiyingh ecaii e Baelyn 0 fied prestelvintod Ehetnifols of sutre
p}acem%%@/xﬂd% oS &? %Ié%%%(%? 9%&&&9 re: dhd SaNAl {he:e0AeEhe ARENP e tike
COmy IISQS SIUS Cemﬂpe [11] 8 ? g’ﬁ?ﬂu'tur le'ld': %ﬁ St %IShg\é\{l Stllfll'tea IQI?r{i;If'gC on
PR dGdhg & T?Jra spaced |ns onteen o?tesuture%é
mlaﬁ"&ffh@eé‘ﬁﬂ°8¥tﬂ?8‘%‘h?6?§ ﬁi‘i‘ﬂ%{ gbe e‘m‘é%ﬁféﬁmﬂﬂfdﬁfg%dtﬁe‘}?ﬁ @%ﬂfézt"%gme for
examplg. 84l arcpmovideeych dhaesturetivorhjeoR thititob o edectie ity iBosumg For

convenSRGLHRe1H) CeBitnteds hadyd2tdnplaseshyiangaging theringsilB2inkd GaddBent may
differ f&%"!&&e@%ﬁ@ SELRY ﬂgs@lp@twgﬁ{}%oﬂpm@p}é&ﬁHQﬁ@ﬁb?Qc&ﬁmw Be suture
T T
below. maeémﬁn tebrai Ty RAaElRr b %%ﬁﬁ?@"f@@fﬁfﬁﬁfaﬂdﬂg‘gﬂé" P53 246 °f
then through the loop 192. Tissue 194 is trapped by the suture 190 and
the loop 192 resulting in the suture 190 being anchored. The anchors
according to the present invention may be formed by stamping and
drilling, injection molding,
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10 or a laser cutting system, or other method as selected by one of

ordinary skill in the art. The anchors may be made of bio-absorbable

material, or a material as selected by one of ordinary skill in the art.

Walhet sl BB absorbable polymers include, but are not limite@Gd/US2005/617028

polydioxanone, polylactide, polyglycolide, polycaprolactone, and
menipulQ@RGHIA eisHheies tnCammernciallysav aigblerexaiypleg arepolydion aartbe suture
maccorém%e’étﬁ’e[g{%s%&m@enﬁéﬁg &%&d&%@%@%@&wﬁon for selling surgical

%y%]riees lis sog%%%s]%fa efh%‘tf)zo 90713{8 ?gfgugged 'ﬂ:@%%%&g es/fd}é' the suture may be

trimethylene carbonate s a trad emaur:a Ir}g tesgce Eé b end of
straight ﬂﬁ?@i‘?&aﬁ @%W‘fbﬁ%ﬁ?ﬁ‘f&%ﬁ%ﬂff&%ﬁm&rﬁém&g% mer o 5%
the bodyy o Hetereaadhetlfs i RS ekiprotartEn S e tada SRR LE*)e %?ﬂdles are preferably
constudisadesaany egistantd tagido hnsomn-&i JohnSha fedsuturds snded it thesutire body by
means o@ﬁﬁ@lﬁé} cﬁﬁfﬁg dviiti @SR ade frog)saieh,ie rebsorh ableimaiarialsiar e
detachaléig ?J}%I d':r%o% ;‘{VAQ ﬁso%n p%fygpﬁyt?%ltqge ﬁeplgeqllﬁ f?@ %m%ﬁ%@tﬁ@@ydp gf the suture by a

ormed from a non-absorbable material, whic ma')_é ea 99I¥1 dsoﬂm
shap o 6 Bl FECHREFE et &l B e Rt SR o py IR e, yam%ofe"?“
the needigs G¥reaempitshy)cpoTy @ Seaioashictitae bﬁf&&‘etﬁ?ﬁ?éﬁ‘e‘ t@?@‘ﬁ%fﬂi‘ﬁfb‘ﬁ‘e tissue.
pelietafinotaetiylened2iich tsueFantec polytednain trobidihetrmalduibed sutures
254, 25@%@@%@@@%&Eﬁé(B})f@@y@&h@nﬁSﬁ&&&ﬂd&b&@&pmmmmwhﬂe{adﬁm

sutures n%ecé% &}g %%%%9&89&%%&99 '?mﬁ &%@HA%&%E@B&M @&galtemauve embedded location
pol tetramethylene ether oI mer vlllnlg e%ter units S | ﬁqeﬁ‘ the tissue

for the Sﬁ?fhfgﬁlgﬁﬁﬂ‘&f AN PR %%%e%%l YN %léﬁ R Marketed by Davis

using 2 @EEkIArtIEY A, B2ShRTeR SERITA e G %W&S%ﬁ%@fﬁ@%ﬁ%‘é‘mm the

two endN@ WIBdedlifre vidaiehs2S dseaninaldiestitel Rode @St SPled -s0then 29 2T @ Sretiithies 264, 266
are showd E&Aéﬁgiﬁaﬁgsﬁﬁﬁéeﬁhc&h pobpeihane:, Htermalively dieneBe phsarbabiel in the

alternatAALEH Lgns@t%x 9&%@' ig&zgdb;ﬁ%@g ol Iﬂég%?l aﬂ@ﬁ'y@em% §8: G ofiKary skill in
cotton, et Cetera % 'E:ezencrll g fa sstxtlélged € ere| on 0 t}ter}n e HIE? op‘ghe Ca}'ﬁ?% stfure 254,

the art. &3 8 EWEF&%%& R PlACSEPRL A TR By RS RO e TR R A woun

aligned pigrs An SRIFIEREH @%&W%@H@EHF%?%W%W DoHiR B rG 2>4 B and s

shown tstaphing Brdgewsss of anothehdgsete phrmeotiigadevice heightroaiveeiihctstich

266 of B EMQuel-BRishewayarietysahraeithads ofsuttiterplace per a thissli@ent
portion [P ERBRIQIRAIRE G SI06S.05WOHASOFRERAAIGH JISSUSARCIHINEIRY be greater

several e bod|ments ﬂf the E gse‘gt mvenélon TQ1 methods of suture
or less than shown Incfutam is stil considered fo be (‘]c preseh’ anentmn

placemen € one or more termina stltches kStitches. or the like.

PFIGATiFhar 3 sipte-Firtep IR THRITAGEO ORISR i Al S AR >0 Bech
suture 2Tletfidihavherein W Heftien! dirlhecndoisthe2sY toins exendiveaifuibaterminal J-
stitch 26N @GtiaRL Bl ve teptse: adiasenhpesticrdaititessiybaiidh 27pe)atitsenay be used.

Anchorgmho&gdmg SR0RQEIAR ag %ﬁgﬁqwﬁ& RYEEsHIOL A% XA Rl tbI8AS incision,
or mayb %}%%(I a'ggu 39mt SR S rr 1% eCtedZP? tt{‘hefsﬂﬁ saz‘}tf" vAZh r%%oortlﬁ&ed witha

BUUTETEoT convenience herein, reterence is ma deto J-stit

shasp PRSI S RS T SR SO i S TS SEPhBRENHSY At rorr Ohe 2nehors
274, 278 stitohesdr S satches yatswditteithiitivé agopdseraiiil pregwmpriate, as previously
discusst@vention. Placement of the suture according to the methods of the

pﬁ@ﬁ&%ﬁé/ﬁ%% mayhe dongisihalRyneadias Al Iarins: de\ieas. Abould be
underst00§ g%%ed a?lOVYl eEnL% gn@n 11)%%: hﬁgzg[ Vnesa@l?xy %@&%Q&H@;g@@é’ S-stitches could
T’afio ISSue In addition to or In place o Z
repiaw%Wde%&%%em%?ﬂﬂﬁeﬁgf?&}%ﬁﬂ%édgﬁﬁr& Bt enaBrihe Sutlre
pointed Bigisdi érmaiyio exity dirtiadiy pyiotipethelpiiia Svarrewi-ale frefitfie Siarifs tigue is grouped and
advanc@Gtaidanenwihiihadqnesantinvention asl describeshandshdwntaé i
%@&re@%ie§me&mem@geﬁgs§mpm Peinted.ends: ahausuisal TRRA suture 254

ond a sk &?gtgggaef £ Sutur e may.Re Straighter ehrved. e@m&gg&gq IMeRkonar

ointe ds of tHe sutdire may be surgical needles sec 3%14 286
batod g S LI HO7 O B ST 8 TRPTH B B EXEREL He kiR B e 296
shank ends of the two needles. The needles are preferably constructed of
stainless steel or other surgical gra(ge metal alloy. The needles may be

secured to the suture body by
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means of adhesives, crimping, swaging, or the like, or the joint maybe
formed by heat shrinkable tubing. A detachable connection may also be
employed such that the needles may be removed from the body of the
WELROPEBYTHY sharp tug or pull or by cutting. The length of th&@@EEGIaesg17028
selected to serve the type of tissue being repaired so that 10 the needles
a combigainbiechPletelyorantoyednlcdying!éeesituseisod\Fif. #dad e Sivdch positialrits
leading YRR} $06 IS8R atRFIGa 26 olhgwaides g wRUnELalH i HSabieaRhitiaE R thod used
to repa ae%) E%ni%geag M%&r!igpgﬁ/&%c olfggrl o tﬂg fﬁ@‘ér@n%@? gﬁﬂ%@&s@eﬁ‘l&i&@ B&)\@tgtgstrmg stitch

Throughout the figures, solid line sutléreshmdll t e Slﬂélzl €S inole
may be ‘ésfé %ﬁﬁf&g ta&%er?ééhﬁ?‘fe"f&ﬁﬁi?%"?ﬂﬁoﬁ%‘é% SUttFES e emb g
directionjeuspye 2 4y e sHetRcia TGS S0 auded. meamrctivela Taarisrrrntiva féﬁ{ﬁe%fdaﬂ%t?aﬂ‘&rﬁo and
the desciprithef SUGIR aphlkisst BUtLe 254 is positioned using a suture method
whetemn.thedwe-ends aenplacad Nihadisswe dapiaing.t teysinal d siileheso with
2 bi- me%@@.m%@%efg&&g@%&’&%%@@eéﬁoﬁﬁ%bﬁ%@&ﬁ@ ihe JissueuRing 2 ééﬁ@dﬁ@ely As

method w |nt e woe re placed nthe ssu a termina
pevios RO T TR 2BD 30 A SIch I SR e 254
the J-stigh G 66 B augloifHA GRS e FERHFOTHOP @Bfﬁlé?egtﬁeﬁ@n&mﬁﬁ%% Thﬁ gitch angle
shown icguld Eisdhespdiirtediattvidnd i thee alteynativestidations2606-26Ra,

2648326 slgpending-onithe rapphicatianand pieferencaoinRe Bfdirectional barbed

suture 294{%%%%%'&9&13%@44 %@&@m'&&l&%&*&%}@u@@c&%m @1@ Hssue 252 ina
stltch e end portion of the J-stitch 262 of the first suture 254, 20

fa along A, is positioned at angle 0 from the projected path of the

a%jé%éﬁe:ﬁéﬂt%ﬁ\vdf thrdirectippbb e BTl S S mEtHT fsReR bRt gt 270 with an
anchor WegremstivAlg, ahcekartip lesshiiving thksqtaaetsant of an S-stitch, the end

pwitionRtihenSostitehioZh uafdha seUaRGBEBNIKRI2BAhadigniagbalone G, ii®rmediate
point bRARIA0EMQE AP g)&nﬂl EEB@J!E%HEPA@&@QCH@IQ 1 4D %a@%@ﬁﬁ!&n&%ﬁ%%f FIGS.

32 and he gu'[lé{rg 2 6 an 1%&9 g¥ e su ?ﬁo\lilf eér]'Stl% bs%% II&Q% 1}:608 cmqlq also be
(H)CF] r?}g a may gﬁea er or ess ans n an e suture

Tocated i QRPN é}ﬂ@?@%ﬂwty@qﬁ g;@w; ﬁE%‘WTPﬁ“ﬂ‘?é’%‘Pe‘E%ﬁ%%ﬁ‘fﬁ&ﬁ. 03 the pround in
separat:QAtEiIo Wi obimrg liuir dutionel harkdirs iikende PO pwd fien baia g tiydch or 5-
stitch 2:51d @80 bat wanereh 280 . Thachitsed uf 8125 02 24 2:-hios afydiadbver 254, 287, 61@nald 260a,

262a, Dllg. Q)Iﬁﬁﬁgiéﬂ tﬂgﬁoq S§HE) 4 %%&%ﬂg@ %%Oglcy\éh |§Qy%@@§fw&tf‘7§om@-h?]8a Further,
the sutu§ .’5%1 78 OI’ ﬁ}gtgg_?gg §%§xé1$}&§u91@ ﬁlte end. Altegen% \e/rg t‘g tﬁé‘%%@ % Icﬁhe wound placing

ttC OSI 1ons ama e used. An may be em

ch

e e Y 6 98970 ] S SREACP SR S BALFE 390 by maklng a
skhatnpheisioh of GIGHaY. BE vl GV ethe tissirenistmiAtiEaehbr ST bl Another .

method S&QAMG Gtk iRec2APnvhi Shituwe sl #tnPot2hmayhire 3l aded twithrac36r Sladkme as

shown ROIAEd@NEsSieh as a needle at the opposite, leading end of the suture

f'}?ﬁe the ar%ﬁl? 274 27911}1,;'_41 %Q%&%lrﬁz;j% 1%17 @(a%{ﬁe, pl? \é\{j{ﬂa 289 xs at the leading

a8 Gﬂh
matica Itis un StOO that a varlet¥ of anchors is avai

et o ORI A PG AN ALGEEH P57 AR BEH s o e e 270
pulled theavehifhiriiysani Sdinpein 838dorbion Fé el b Bs MP IS BecHBada e sholf T e s
pulied 16 Aauieibea: o dersipbd;hipneverithateimal itenisodinwentsusiroismnel3867 e The tissue 252
generalgq%tﬂﬁ%@ BeYieRiaced With anrese. Sslitahgs.capld i@ampplaas aor 274, the
anchor %%ay%dé %tc'}%*lgs ol QA& &Lh%gxgmsf%@&@gc%agg%@%@%{ma A5SHS AN nto the
he suture tﬁne sharp omted end o t e suture exﬂsﬁt e tllgﬂJdg Brd?\efe )
adfacel?&sé‘&?n?ﬁfé’ﬂﬁﬁl %B?Sgyﬁﬁﬁ?ﬂeél ff?i‘g e & rhah Léflssue iS groupe Hing to
FIG. 38adipameecbalorryithesdentcd &aey e th éwsm%dﬁarﬁﬁe“cﬁéﬁ&%fﬂ%?ém wound
to the atbi@itigoue to enmapieieiht: dastitchth-BlGS;: 28 ead BR:showhstistanes Mthobisface 288
of the WSHAGAR ggmgm fattern using a bi-directional barbed suture 254 and
3,3104l8 sgms%'%n SHINIS 200 SRSRGANE: J0.£1Q56 8 WANR.EinddA6 in tissue is

smusmda‘

suture method using the b| dlrectlonal 40 b rbed. s 54 of E
s o S TR B LA IRER o RO Gl U B

284a, 286a, or 8 WO 2005/112787 PCT/USZOOS/017028 a combination
thereof. The suture method using the single direction suture of FIG. 29
has a J-stitch shown at its leading end that maybe either downward 288
or upward 288a. A purse-string stitch is a surgical suture method used
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to repair excisions, such as in as appendectomy, where inverting the
remaining tissue is desired. A purse-string stitch may be used according
to the methods of the present invention with a bi-directional barbed suture
WIE2YE2SRigle 5 direction suture 270 as shown in FIGS. 30P&AAI3W05/617028
respectively. The description of FIG. 28 applies to FIG. 30, and the
end of (b@gEFiptictmaf Halksd 28nappliasutertd Giedtk. G 32 wvddF30s rovilsiytigrise method
shown iNEHYOHE USINGR2:418: 236 PRIES! BlRARRIOXMBIBIhR: SidRS Dhaveiindle2n 288 of

the wouylvci%oa/@ t&wﬁw@m‘m %%réym%t ﬁ%%e@nﬂh% @5@9&%' (EClona RRREDinto e

suture 270 with an anchor resFectlve revious| shown in

s 235 AR RS 42 1% T cHo it ac B R B B
positionppacedfigretEsw il fohts ) Birelicrpiisl ﬁ@&ﬁ%@%?ﬁ%@w@f%f%mm end
may be glited es pdthiiB oftihkeadiacentipontion DRIAB=sUture. The J-stitch angle
SHIGWR0S BReKEHBS AR EERS riliS R aEsince thak the BRGleoEa By nteand:d to
posmon%,]suup %h%%m%ggv%%dsﬁ%{ﬁe Edtgié aé%&%é@é@&"&%ﬂ!w s@gﬁgp QQJQI{etm

ximating.the sides of a wound usin i- dlrectlonal barbed .sutur
R
mothod of 5 A ve, oS IEBEBAP Trils trsdtnet S8t thedor it S TTAFEROH 34beHekgtiogy The
knot is ¢ghth7 tshwt tadiseliv882ionk drsirbiahsutuféR Sthandhadsifigie Hinsetion sutures 306,
308 withatbegt Suiu 8O thar BREMOL2KILKRaD att ey plagnehia #RuSSHUR desired

ammt%?ﬁﬁ'{a ﬁ&@d@ﬂf%%&@é&%@% pastdQuhe:ti; ggﬁ%%@m@iaw%@ 2049 and the

36, the sutur | an i
load on ths tlssue 25 13 conc tra‘s t the to Egatsgj 918 ttom fh omtrht 0? of the sutures.
e enas o e WO ’procee S In bot |rec IO

ﬁ@%@%ﬁ as‘i}‘ﬂﬁ@di‘dé?(b%?ﬁ?éﬁﬁ’g Wi st v egiiny yh@f?@éﬁé&fﬁ?@wi *tﬁaed sutures 254,
256 arepiutiabiptrticly phthe utyred@Bda rere frdttar BEIOUBIA6h 65 diredtion that are
directedCOWHEL alsQibe Qrecakashaldio resendiphihempuntwihnbotends efatlam:-

duecﬂoﬁﬂ%ge&)g&&%%m95@%&%@%&%%@&0%% %%@%m& “ﬁt\%@tﬂ?rﬁﬁ 44 shows a

hICh nor| other. Both end of the sutur
e R S B e R
254, 259 3§‘E|?&%%‘s%t1§ﬁl‘€§§‘?%‘2 f?&?ﬁﬁ&%@‘ﬁ%ﬁ}‘ﬁé PRy OBGe 2?%6%3?8‘1%6’5,5“33"“
for a ceRER st bombifiaiohkt{kr eofcTivaJostitedh e EFHF - HO 81033, tBFearcg provided by
the baritiByhed AWRFdh RS o0t Wand &48audmdrther, the suture 270 shown in

Fﬂfﬁ}sés%ﬁo%& %%&ﬂ@y hie hagkie: @awfeﬁﬂmgﬁgaﬁg@mﬂ@mgdegd@d end
320 posnnenggg w Pfﬂ:‘%c' t{%:f}sle‘%%ﬂqﬁﬁnd i ar the,anchor.2 ﬁ?nﬂ Gyt dutch 278 may

ave a catlon. The anchors 274 o
be ““”%‘%%%‘?’?63%}7 ﬁr‘é’f‘gﬁg\?\}ﬂgﬁ@eéontactmg the surface of the tissue 252. Another
et et e oteing teritie frroiantinetors Al piba et W Hriehih
insertior dévibe |Bxdrthe BuHakeHk thastissueiasushowid sankste s, 88 A@nth-3B8BoAsng an
insertioR B@J{ws% Elavatlva shainnnintes £nd ofthe shivie %&Q@%&m%m a

8 leadin d of a.sinale-dire t|onal barb
st e R S SR S R e
Peffom}sﬁrrféta %Fﬁd@amﬁw@w@mﬁ&%&r@% ”Yﬁ’é%ﬁ‘d’ﬁ%?%f %ﬁ’l"ﬁ‘fiﬁf‘tﬁ?ﬁ" of the
suture Fopap ftiaed fesw e 10gB 2 At B36 ofiiteiegopiiticd 132 apiPeraneaterth@chibe i the

side of HRa-2mEia0k2e4 201 Amereotitikitomneats sesistanessiexthe tissigk iRbpenkiyet the
Ieadmg@ﬁ@% giﬁ%@%% %!LMLEQM@ '§§§oﬁ%@f§omtd@§§apﬁiailllﬁitm%hﬁl shtifa284Qbuid extend
he tlssueat%ep egdggﬁ oug of Ehgg%p t%hg 7f‘t‘he ?ert%chhxggezzﬂb mseruon

throu h eo EAIN,
g éx ecte o move etweent e layers and astt 18 ace 88 of the

device %6 Efﬁd" ’2"’5?51 %‘i‘f‘\’%*éﬁ& YRS ?ﬁ%a?,%“g‘dfﬁ%éﬁﬁ%%ﬂsé SHing Th A Bogiighposition
the insespacdedefrdthiteiiiee2g Gokaiaariile 28 rarosrd\wid iR drd bag4 of the suture 270
engage Relfestingdects sud 83, indnche mbedimentyaswcelected byranes afdiditierys shown
in F1G. 91 IR Sheamihedisiancrd famihesnd.al iha-waungtathe anchor 74

n}u% e?rrq IdO)%m%Ele |¥ sqglqestﬁrec%o%gl Egr%eg sﬂ‘g‘n %?0%%%%&9&?&\(109 EStQSWn inFIG,

Istance F from the Tace 288 of the wound to the peak 2 att m.

48. Th&b\lﬁs(?fh‘@rdgﬂfﬁ?3%%%&1’%‘%%@“5"%4%’%3%5%:eﬁglﬁ%ﬂ%‘ﬁ tm e W i
anchors are embedded in tissue is 40 used for apprOX|mat|ng a small
wound, as shown in FIGS. 39A and (?98. In FIG. 39A, the needle 280 at
the leading
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9 WO 2005/112787 PCTIUS2005/017028 end of a single-directional
barbed suture 270 is inserted into the face 288 of a wound 250. Similarly
to the method shown in FIGS. 38A and 38B, as the suture 270 is pulled
VY 26/ Haétfle 280, the anchor 274 will abut the face 288 of PEB/USR#N@17028
250. As the suture is pulled to approximate the sides of the wound 250,
reciproddi@gahebar gl Trovehintosth aisticsa @ AbAnestb dineatbaksistands4h divke insertion

device i&%s@ﬁc%ﬁ&néﬁ & L@e ﬁg % a@g}%@@ %Mgkﬁ&%m ﬁ@‘!ﬁi £ VRGN HRAL Busue 334,
‘When ugtg fl:gage Folg.}%{e)ag Itg(()) uI;[ he? V\%)IS ? d f%s% gﬁ:he anc %I‘}%a @%&tﬂ&{ 513% EQME?SA‘Z and into

0 n |ng end may aced as a J stitch with

IS A Al e R e R ey
engagesge EisEe t@a@ﬁﬁf@fm@@mt invendfeaiah dhsibrbalh e seatacd Areubragrrissue 334,
restrictiffDaitvenctisaue whane dhereds no wound and the sutures are below the

Sb'ﬁi%&&ﬁ%%ﬁk&%&ﬂy SUGH 8 HsGORMBYGsSULE BYicd HaSad rattd dbli-hMesigns
that are cﬁagse menfgm ;ag%@etrgo aéévf}%%&%ﬁ%&%ﬁ%ﬁ@%&%@éug dprr vasl ,Algmm

0 meth uses one suture 300 with one kn

R
Further fafj irsthgle iHiusale DS PIES . tHe Hlens detsdhadobnre aﬁwﬁlswﬁﬁééme ixgptional
barbed WSS With BUsHESN 3065 BAFBpwitmonekilet F16/atthe topvandihéther knot

32 ab thek pliamni e knolsamRdiohienacdeprVvide dra.desiarhdmeuieiic lifis

for the &Wfa% the IEL,%E yc%o%d?,?g tmsgéeg&ﬁ Svifficientie &f@éf&ﬁ@&%ﬁwﬂlm%@ggs 380,
knots 3 and t e load on th tISSU%252%’ 5 neentral

<0040 YR B 527 T SRR 4123 S b 00 BT e s f
the sutugg 33} Smig ujiaven SHoWs'a SeRerer Wﬂt%@ﬁ%’ga‘t@iﬁaénbi@@é‘ﬁ‘f point 382,
gencralinuentiom hergineizcilee tigriaibarved Sutupes-25%mRE 6B re lapkeplaced with the
ends exBHBstanfialRaAlala-anenanathe randuihaviig dosiinhas7260mdbRnd s, be

supanogtg 919 é?@‘c@& Eﬂﬂnmﬁ ﬂ%?ﬁ%? dIrEQiWﬁE%J&%@Q@tﬁ%ﬂE %H&%vﬂirﬂllg Yi\é@tlfg is nsed, in
shows a similar sutu e method u5| %é% paraIIeI bi- dnﬁétl%m The

one f’m‘B R SEIBL 58 b G Rl 2608, 2648,
smuswair@éféa%%aaﬁemdeszm SRS LB EERPERARS AT BTH S SRS 25 4 within
the scopepfibnatcdestitcheisn3 M p8Ierexierelingiintopp buite! direettisi00APesthae-directional
barbed SlttEQSuR (L2041 BDRAKRBIAGRH et ue Ny herdianitabyad ianbetlends tied at

the mseﬁl&ﬂ;%ﬁé%gzswﬁﬁﬁ'it@ Boe a%rgéﬁ@ ﬁﬁjm%s ﬁa@tﬁ&eﬂe & @ﬁﬁ‘?ﬁ&é}@p{%ﬁ{&@ Br placed

amou of t| sue I|ft UnI| e the co %1 tlona methods of Fl

s N B ) e DR ST BB BB RA T
gm““‘ié‘??@%ﬁ"éf’?ﬁé%gﬁﬁ‘l@”ﬁ%mﬁgdﬂﬁ%ﬁ@&ﬁ%‘fﬁﬁ’@ﬁ‘ﬂbd single-directional
bBldoaat g etiaraiR? O hsivingdapainohior R4 terrdtagyGihvdoabybi®) Gupability and provides
multiplpegitienges belavethe sufage:of thagdiesurl 2br-aRE ter oo lepdifignid esdetithelapsing
(mwmg%%a&) R '&Q%Lypmolgsmm R, @yth;’-éub%gﬁm@g QIIRLRRIYQkRIed e

du’ectio% ? ge Eheﬁant;;odmg ?lfﬁs Of%pri Ing/h;c% e g.i{ r({‘tIO ! bart}%l% g%xﬁleea% IZa ern. An

e surface of fissue Is Wit "insertion device, Insertion
examplyEpRtE UG MG IS SH AR enevel fﬁﬂﬁ“&ﬂﬂ@%@%‘? BEEREHR hatis gl e
tissue r@f uireghatissindertimrdewdase s shinwickd TG 48! Thenasbr iRsrbueise! the
sinusoi@AR Paay ietudecas raighlaie grvedtdub edads@ialgating BRe:BR6adpatiern may
permit H@H}@gtgf&gf 328 a0 20l 33Q L8 L ARG M SR ARGD Qlaum@aac%atm
smusoscénls al le%;uons [{' ot\)we‘fhso Qeir g\{r@gn gvlgth 2 ?t{a%'% Ube ?ydggn ?ip uLag 915 pauent does
Sle'rath an with & curved tube-“The | pomte end 320 of the suture

not wanp g etktend from the leading end 326 of the insertion device 322 or

fromitmirropbingrhB0sHOWr)ohettigs sidee Srdrradiiaaio didy e, 39Pof e suture in
the fordeast:oaedanaitde anstine Butie i? A dpdishe xierd thirgidghnthtsop érinigsaite papillary
dermis, %ﬁcdﬁm %@sﬁ%@t&@xémrw mgpgﬁ@ﬂimﬁ} 3t 1beusideRt m&d@ﬁ@&&Qﬁhg into the
scalp o Atgggno%tlve% (Ic; {4.could extend through the opening at

P tﬁéﬁea énd 32 ‘the openlng at the side of the insertion

device. The insertion 35 deV|ce 322 is advanced through the epidermis

332 and into subcutaneous tissue 334. When in the desired position, the

insertion device 322 is withdrawn b}/ the trailing end 328, and the pointed

end 320 and barbs 94 of the suture 570
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engage in the subcutaneous tissue 334, leaving the suture 270 in place to
restrict movement in one direction as shown in FIG. 48. The anchor 274
is also embedded, restricting movement in the other direction. Another
Vifefi8d18t831acing a single-directional barbed suture 270 wills &Y $A¢EHHA28
device is shown in FIG. 40 48. The insertion device 340 has a straight or
clryetduetid4Rpasl¢tdittinhd(34 4dadviailingnenicr B46oma Ktk PG just above
muscle %Mlﬁx? &d sPéI;a_yl kiS¢ %é&ﬂﬂﬁ% JR6iprasa RGP SL I9&idtheal tissue. In

pammﬂ%nﬁ?@ 9&%34;4:%915389%?&' ?Lctl]u% fhe ﬁﬂ%@@é}&%ﬂ&&b edsading.ene 3440k foid 418,

th 1elln%erton device 340. The |n§ertlon evice 340 is advanced through
engaging e ShepIdormal S SHRPTATS R R BPSHOS U R G2"¥34. When in the

d%ﬁ*éﬁ?%@?ﬁéﬁpiﬁ@ Preifterdift sutmqd Waphesiest ddstrionprit POy appgoximately at
the posienipedtadifibnudie tiibEr84R1atbiitesuive subbetartukytityough 3Bapidkgrgh tissue, the
superfidfAsREiOR-demigan3 4Qdanmithakarndr apnd hesliapiagiend SdhmiHi e teaattibular border,
exiting G5y, GRORYES e B&%ﬁy&&e reSitich MRVGH ek gm@pﬁg&ﬁﬁl Bue] € superficial

aponeur?) gts?sstg4 also gt?gs the ett}e subcy nerooliéélys 8 'p§$131 b tLeSt %daugr border, also
e opposi e %tlg e anc may e any deS|gn

e"mngﬂ‘%*’t“ﬁts Wlthln the insertion deV|ce and may include collapsing designs
tiat Geeuaittbpsedwyiliienistitn thé lifsBrtivorédevcet (b ef ndabed areratheh
approxiki@Rsetle Apel sishapaisle sigads shawnin 4thesfigures:fopetaverientethangh

subepim ngug %ﬁ‘e@d@(ﬁﬁﬁa%ﬂ&w&%@eﬁ@@ AR %@@%@I ﬁE‘tg dﬁﬁ@ﬁrﬁﬁﬁly parallel
to the nr}( lnu? r’SI Ty ]'egi)mnuggtea{l t erpe%gg 11 Jll S tﬁ qu{e] ilS: I%.;s edé}lgtefl% @n%ou h
escribed above may also be Sed 10 p ace single-directional b d
subepidgppel suyifi syReTASEARSHe LU Rt SRR Trieeitfane SPARABIRm gy paralic
to the rehdiimted hoFkG 2I907exFi@ d¥Blishows placement of five bi-directional barbed
SHdeSa3 R0 ART usingme thods fafnosinatie tscderdhk: brow; faesjon. For
exampgé"aﬂgﬂﬁﬁkaﬁ@&qmm to.the Rresent m%ﬁggm ﬁ@ﬁ&@ﬁﬁ%&ivsegmemrﬁmma@ma

S 380 40 -403 sho d. i e i
crease l%gqe Ul ure us ed cra aﬂ ﬁ/m’g% LS %mip ?t% ’uc %l EPS?Q q ﬁ%%ggumre

?rmg fheeaR at eac row Iitt, the ends of L
exens g ST of asacm?%‘rféﬁﬁ TS R S S TRHATORRErL e i o
second epttef tht sHeeseimdsindefforifsoine S8 hick e thith @@ﬁéﬁ@?rtédﬂw%*&% ﬁréuasfl along
the bodwireresthechaipineingiftddiewsgpegied). Sutures 400-403 may be placed

ViR thast gﬂd&%&%ﬂﬂ%’:ﬂs gﬁﬁlﬁEﬁJéYa%%?gﬁ SRcienasartingreaLaie suture is
pushod Pse“il h{le%é%s%?Zerwgtnfs@éeva%&%{o%lseﬁscwm{cﬁgﬁgsuﬁas%q 186k 2t an exit

riine and exiting distally. In all methads, a side-to-side motion }% i
poin o G BT URELE 1 BFE wPGEEHATY fititHPE AR the e o sod ity
tissues s s %?OéFh‘t*’fh‘gfﬂ?ét@é*tBPéOW’at@ﬁ%ﬂ%meéFtﬁaﬁ@lﬁngFP@%Pm aspect or the
lower caifutseidalepatier Timayhave graaicerdontes sersamplitidesha balifrduentiesr
providifa @R ;l&p&guggg\gegtm FIG. 49 and be within the scope of the present

| r}éigngg) r'r"xows su%lrean!}t@%gc%g tilc\)/rec g&agﬁ cqlfrggylgglﬁlc%ﬁpﬁ H’%E'g ﬁn%&%mﬂ 99569 éltures 430-

dslrectlona | barbed sutures could be used for ea ortlon
45 W%%hafiéb‘ﬁiél TR SO ol PN fe e b

termning) fiteh 3B ST LR ot Ak iE A B Plecsl i vees eHias & h é%"é showa n FIGS. 46
49 or vgienesally Stnaightpportionseiiplated tsitutedietiveeps thentativi it capointed end with an
S-stitcD QRS AR mm&%&@&mm@ﬁ@éﬁeﬂ%ﬂﬁ@rmﬂiﬁﬁu@%se of FIG. 49,
Althoug) d@g&?a%caqd sﬁ%%%ﬂ&%gﬂwg ﬂ&@rx{’%@ Xxﬁfo%ﬂg%ﬁ J&{gf? EQHéQJMdlﬂerem and

tissue su ort Pla ement of a,%uture IN a sjnus g a1

Se}ecteﬁ?@r%‘%%“é%‘e?ﬂge Tehez s %%Bkcz%s i céﬁ)nﬁf) ity an provlled(le;éuse Ofan]insemon
device eﬁp@ﬁ&ﬁ&i@@ﬂfaﬁ%%ogumé%%%ﬁ@% s&ﬁ\&f&*@hf@fﬂ%ﬁ#&ﬂﬁﬁé@@?ﬂdé’ﬂﬁt&ﬁvw the
ends 446 péSiticndnk tigstisH romimelaip $in epd(fidatihg owatdpiisatirig &l gy Sitforerk: thigh, and

breast 2k 18n AR B indle.ekther eunviineaipatinetisgenRaialysperpendiaulastediayit respect
to the IQHS %L%Qa@&'&i]ﬁ&%%ﬁ!l’é@éﬂéﬁ%%&%f&f@ %smetg §d§%@na\?%gpe§agﬁé.@£ @U&'y of the suture

along the axis of the curvﬂmear attern, An 0 example am

for Pf”%’ﬁ%al SFEHERFo Bt %‘ﬁhé’%rﬁrﬁ]lgmé n%nﬁ ing o?%e 1§ sﬁ%%eg .
H. Pulling of the tissue may cause the tlssue to relapse more than with
straight-placed sutures, but there mgy be less breakage of the
sinusoidally placed sutures because of the flexure provided by the
sinusoidal pattern. The sinusoidal pattern may
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permit larger or tighter lifts as compared to the same number and size of

sutures that are linearly placed. The sinusoidal pattern may also allow the

use of fewer and bigger sutures, which may be desirable when the patient

WibdWS3B Gt want to be sedated. For the browlift sutures 380, 40826317028

other lifts on the forehead, the portion 384, 386, 408 of the suture in the
completia @b @ad-e pgB@as s AbawR, Misele, lrnniaks nny stib@piderpadtissumpleting the J-
stitch, toRERIde Al SYSIRLIveeS IRe Rl Bk Seipis, selieyiekgdermis, and

%HggLgtea.n.?%o“Stﬁg%egpaesgéiﬁ&@%ﬁé?-gr&% O NS SHIVIESA90:403s of 2 severed

extending into the "scalp engage the galea aponeurotica and
tendon S EpERAFHAP IR I 6 YOBB P2 7P PET RIS 200501708 T 1A, the suture
enters thgent & of e thferat tifendioion g insafael B HEERITAR At SR P STfiahss te
end 45441 dAd6eNFagehiustihore sisele pplatss migachtitoakesslighily4Atené continues to
form a I&M@Q@Hﬂn@aﬁp%%ﬁh Qi he §H338d aaﬁeﬁﬁrﬂgueﬁﬂﬂmahﬁsme BBmpletes the
Joop an %EE%&%L%EP?@I‘?‘AH?A{ IQLRAUHON %éo“ of the fapelift, Sutyre.400: . the:URPRh. as
face extends toward the nasolo mﬁffﬁé 418, engagin l'}[lw sube |d9rmalﬁ "
s 588 MU U BT ) Bl S Spetheay™ e
end 464ithriting psints 4ife fleTel rirEng O EHE G AR R GHRdiRsR Tt SathtoAtrgnd 464
by exitil§ MPRoo mabelyb ettt s pes et iondeandib tlangpghes FAIfiFstsends4lidv FIG. 51C,
the suﬁ@@xe’ﬁ%%ﬂ%@%Qﬁmm%gﬁjﬂ%mrﬂu%ﬁ%wb@@ igRsIalHesue, JiRexiting the tendon at
poins 4§H, QEHIXQI‘% '49&3 aong %n ‘!;Png' Ca§¥§£%%395&9§82 '%%&%%ﬁ%%ﬁ%gs%mm periphery of
approximately paralle% to the mandibular border, exiting distally. The
the tendglond end 415 of the suture is pushed anteriorly through subepidermal
tilserecoerbing sty Hicrar Byt rekodi ARy BridbrtiiRatis St e rEDPATSPRP T * wbe.
a wbulafspading pprocimately paiialie todtheimahdied kaisondi ps Siserd@ipliting vessel inan
anastongﬁﬂhéedﬁﬁr mﬁ:‘ls@@jﬁgiﬁﬁ;l Y REE HMEE’ GRMREIGING Rtasckdil, Haed RSNt @R large and

small m%gtlxgé, ﬂQch,%% I{h% ﬁ%r b&s@h%%%%‘ﬂ%%ﬁsﬂ?ﬁg 'é%é %@%Q%%&Qﬂgﬁt at an angle prior to

_ . stemomastoid muyscle. The first end 413 of the suture is pushed posterially
joining fﬁ?ﬁﬁ@ﬁm@ﬁﬁgbﬁa@?ﬁ‘aaﬁ%@ﬁgﬁhe superficial aponeurotic system, or
cRfibinetSi fReraeheldryearpatiramEbRTatn Paratep toufgivctional barbed

suture 2Midadiutcmébor der, Bxitinigidistd b0 Thie betoindtenty 2 16idf ithbe sogdirigit shown
compri@ymgie,aﬁ_t@g@g&ylﬁbﬁ%hvaaﬁ &m@tﬂ@ﬁi@ﬁﬂ issie; shessopakt ﬁi&i The pointed end of
the sutu?‘é)ﬂel I?SL#% ll%?ﬁ!&%tﬁgﬁi t%! 1ﬁgﬁgp J)%ﬁxté%? ﬁﬂ%@%ﬂgﬁ%@@%ﬁé&d@i{aﬁﬁiﬂf@@tﬁ% The

aralle] to the mandjbular border, also exi istally. itignal cosmetic
sufue %ﬁf@%u&?%%ﬁﬁ%ha%ﬁ% l%ﬂaf/h télgf)er (%F?ﬁ'ém v?ﬁ%gi]ncﬂ]%czscoepoeug Stlﬁq_egcer?gglent. Cf_ﬁm frst
end 550 q{RTSHORBvER MR ST GPPIFES ke BREANENRS Mas B pEHD RS T
throughtthiginlifif thefiwsedtion @gdintis gerreis iyl thefrgtiiiniperd e trhifhigpsertion point
556. TREREINRSMUIrG ispushack cranially doteugh:subapic ermal tisstiesumitl tvern may
bo COR%%%QJ%Q aocgﬁglﬁa§jﬁgtrdc§ 2Q gﬁgﬁgqﬁs out of the ti_zsue, allrt]'d the seﬁ)nd end of

e suture is pu caudally. through subepidesmal tissue unti ofa

e PR S St s%%%&_ﬁg%%%%d;ﬁl&%ﬁ*ﬁ@ﬁ?ﬁ*—%ﬁé’ﬁahf ke

using a fEdlFEsEtHRAHeEA AR P FO B SEH HoRg e BBl SRR oS> 20 end of a
first poytiroHiEh nijikfoamel fis Susssiap ot thavbitad iift e iers eftdispoiht ik oAt febe. The
end of PRSI HASPE C40QK ﬂi’lﬁlhﬁ&aﬁﬁ @iﬁ\iﬂtﬁﬂéﬁe@- henfiistoane: of tﬂﬁ&i@lﬁﬂﬁ@gﬁ&h@ﬂﬁhﬁd second
end 550 FQHARSHRCHIANSAUS;HESHG. dRETBLISSYE pARE RSGIRHRIS-M BBt the

tending out, of the tissue at an exjt 2 int on the upher partion of th o
orose LRSI it e T s 8 AR E’éﬁ;ﬁqﬁ ot s
the bt st s dhtitnE R it L B e ST B ETRIS BRI GPEAL e 25¢ ¢
inserted iguehaitcarlbxit iotoifhe atiorey ofideafisbrid s Hspidisttehieth e PRl clirwaftipatigy spaced
in a firsiRdDHGASHm ERenbie askitiaspients theThadvante ceand pgromee «longtine254 is inserted
thmughqu%iﬁfaﬁﬁ' SSUIIERIQL PEQVIdING Jiff Apddissus MBHSE% G210 RIAOMS spaced from

the exit%lgtrl'!cre%fg)g %ggg {2%%%8&@0%'&1 %t% gF r].% SG.IHBAIE%FI o[rﬁg on Io%&? L@Q)lr?d' 95@%'%%% the suture
254 is then inserted from the interior of the tube through the wall of the first end 552 of the tube at a point 570
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30 435 with anchors 436-441 according to the present invention. These
suture methods may optionally include a terminal J-stitch or S-stitch (not
shown), and may be placed with an insertion device 322, 340 as shown in
W @S/1B7H9 or with a needle. For example, one suture 434 &lBHSpepEsEnes
line is shown as terminating at its pointed end with an S-stitch. Another
circumfgtrinlly 433:irinth ewppéirctaseiisshomiti hassnignadusAlinBasepaitenn spvikafor
advancit® 4R S8 Of #i @il suthotgh. 21 8chaI atic: he SRARE ADGRRE Fh38rA4L 18 completed

with a t‘%{o\é\{@ Sélazg anc| %Qgga\éhk%edany design as described herein and 35
elected ythe surgeon depending on the application, The anch ors m

D1 RSP BBV 1488 F SR HSArR A I o b P e o LA, 552 of
bodily tyhpj Sesnnig et irpertien porat SHb WA efelifererinad Wred e Sﬁra‘éééf‘\}\‘v‘lﬂlﬁmed
through urveboit the eaie of 44 nbd STlhneld ditig fird 1stitoh Jotoximatetd? tH & tadiddE:d from

the interfk HI@OEBWLARADIIEAIANG 1Q:RiMWad38€s1IRGKLSMBB ARG REEABLAIR SIRHABSA may
be puile% G @ﬁpm %éqgtgfﬁhg g};&l @&jbgltggé{t?af&lé&h gb&ﬁ&pgﬁ%k i tald{§§ ﬂgk contact the

similar. loc ons W|th t to sue e I in ceme
fh
outer Surf?cﬁfg Lt vady é)vg%nce gar“c’?ﬁ1 ecffg oﬁfiﬁf“t e l(:)%gd ig[hffﬁ Y sGture b, The

end of ﬂzfe’wwevﬁf%f i e ﬁsfsﬁe%ﬁiﬁbﬁus&éhawﬁa@.eﬁ? f%e@vmﬁféhaﬁfat end 552 of
the tube AUBTICIFTY theutigsud-aiongthe St ikaftertdR i BHRDOS/AEAMETS72. The end of the
second fofadd b2 2005/ 028 camplelingHne wesired pattaasssuch-asanlshifahyes

adjaccnghlg 1§i‘t’i§ilil E%Qt‘?dﬁ‘{’%ﬁt%‘?%%@ﬁﬁ?%ﬁ%% g'&)%’i%lp 5191&@959%8@%&!\? fanc%ug; Qs the
herfl the_ttlss%%ffé %&%{ ed a otlvanced 2§£1d hen terrltedJﬁstlt h ma of the

same PR SRipiete e Ut B & sihgle diractional

tube threteh the ‘zﬂ#@f&e repsasrent fa?d%ﬁf%baﬂfé S R (TR LN 0 ﬂ?@f@ﬁ&ﬁ* exit

point 58fpofdireconhvishidmt eoaisrthel kffibpatt4 364 aifile: Fght! fare a5 pae s hgwhilinsuture 254 is

then insbrH6d :1Bduph thexsubare hsenters thewnst 464 ahithe lefhpart450; anetdol ewsond
dmoefgﬂmbﬂ% pathd a&%t ﬂ%%&%&%@%@%%g%ﬁmef@{a@aééé suture

254 around ftﬂe l% A%;%g (ggxst 1t ry st1l1J reeg r%;[eerlgsmg}gl?é gorar:[ Pdo wq]r{m 41?38 adﬁctﬁq smch at
oin con?inues o“'forma‘o g e curvilinear pa un il

each e“‘em]iﬁ’@'%’t’%b ifiE RSO ARETRT EPHIBRTR SeBRt @éheﬁﬂe b PR Pt grother, as
shown itf8G1 60 pRardbexits thirougtethess helcdBdlefithshlefrpant 450 ve frittsé desired.
th e ghtthe renchd@dne tile rightepadt:db2ioAs sshanmnvintdoh(GhepHB, dthifsertion of the

end of SRHIHES QUG %amﬁé%?%@gdfgféﬂﬁﬁﬁ%ﬂﬂ%ﬁgﬂ% efgéapiggg%&e RARR e tissue

wa el0e iting at pein [o I
orme o2 LB EEMEE e M R B R R g ot
in beteidigilitg SEFFé‘gt‘én&tSﬂ“ﬂﬁ‘f‘g&jﬁeﬁﬂﬁﬂ&“ﬁ’ﬁgf %e“dagﬁa&}#w%ﬁﬁa%%aﬁachmvcd using
the metpdirtscBa] BB, raB8lcAsShownthinbRiGE B intlidisuterdbeithe Beyaificantphsty of the
free endthe end 454 of the left part 450, follows the selected curvilinear path

quQ&é@ﬁ@ﬂ%ﬂh@xﬁgm&nﬂ&%g%f?@@né]% eﬂ&@ﬁ%&?ﬁﬁfé%ﬁ%%@r&sm&d the

present %nvela'tlgzg 191&?51:%%505(%4 uf;lztlam At eamg aclsea%:(c%r%gp fr %{ngﬂo eBQ a?rfmct:ﬂ:%ea

on according to the present inve tlon ds are prowde

procedupg, WiSTFIRHAPATP RATIL B GG GRS B L e SRR st R g partioutarly
used in ¢rediowy Otgabvtintine boiBOsiRy aadnbmecediaresisirip s ek deoived herein
except (lOBEyRSSEl Braranastaimaksi shasec o uite vlss iisadihereilydhiestebad above.

"abevinGlydes AtinRat R GiRwRIPRN. VRSSRISthelarge and small

|%§EMQEEducts and the like. As shown in FIGS. 52-55, the ends of the

tube may be first cut at an angle prior to jOInII‘l for promoting a more

e P SR TR B R BRIy 0 BeEPEsY § mbét%&&ﬁ?gaéh Do e placed in
tissue wigi nihgittheteriswivdhalsenvestvgebkatiedcvliie ciroyffnutbed cetrtire dyeps (A and B)
of a bi-dastingplderis cloi: 2744 fhheypbinte pobnic=280.aPTIB, biarbethduture R, inches long

and mcMRICR H&EB%&B?&P@QE@@%S@@M@%&H@%% R Neesi: 1Snsered $hEoMaR Design A
was 12, y?" Vgg‘s"a%gl] é@t%aﬁrt]?o gn . Ov]:rag dyf ! d%raaé%@e%(éﬂ&eE‘&QE}:;EQ%&&H@E@%%H% each

e suture 270 Is then Inserted from the interior of th% tuﬁ)e

design YRR MBS SUBHECSHEP B BRI (RIS ZPHB TSURIR LT AL TSl (e ror
walls of the tube until the anchor 274 contacts the outer surface of the wall
of the first 25 end 550 of the tube for drawing the two ends 550, 552 of the
tube together. The suture 270 is thén again inserted
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through the wall of the first end 550 of the tube at a point 554
circumferentially spaced from the initial insertion point 556. The steps are
repeated for advancing the suture 270 around the tube. After the last bite,
Vithatgstliagsiattern may be completed with a terminal J-stitchC3yY&8idH 7028
FIG. 53 shows a method of using a bi-directional barbed suture 254 for
New Yo Rifigntheatsdbbnbh 2ieihad dhecd0sweia gharsimitad s ftur diffattepaasters: cut

o ginning | point 558,
gl (@ar;ifmng gﬂ%wggr%ﬁ%ﬂ? (S% %ﬁe suturegé@i?vfgﬁnasiteérr?zgr Eﬁﬁ hthewall ,

S 1R eﬁ(%?coFa fiPSPER %dg%’ﬁmgfeﬂ\o e PHE RS F st

in Table hortion 560 of the suture 254 is then inserted from the interior of the tube
through the wall of a second end’58BUEdf the tube. The first portion 560 of
the suturepé:gﬁhsmy be puned tnrougm_@_mme tube;:gﬂ_l Bl the

'l\éﬁ lﬁl TE} of& ocuunu |~ ortion IC sttyre Lg‘ggk_qﬂkﬂ l}glbl ne
ou er sur ace Of the wall of the first en 552 of 35 the tube for drawing the

Gwereladyd$50, 552 of the tubg togethEr>FRE end of the Hf5E pértion 560 of
cttﬁelﬁuimgrﬂﬁn IS inserted thr:)ugh theswalband into thedmteriorof the first
e ?%LLU{HH]&Y tube-at-a-point564-cifeydgrEntiatty spaggst gL TS

direc from the initial insertion pninf 558 _The end of the second.hortion
R S TR P84 is inserted tht‘b%?gJ'het(He wall and ifitd T interibr of
the second end 550 of the tube at a point 566 circumferentially spaced
Homridhe et poink 563 afitheiand otihaditst partienbaanotihe jGuiuses Rk a

caciavenc QE@@ g]&lglﬁgretosﬁq%gg p?iﬁ']% &Eﬁh&%&%@bﬁ& ARdis &l}@{kﬂa&%ﬂﬁ%e and 5

terlor the tube the WaII f the first end 552 of het
oS I B8 T R TS BRI RGP o e
wound 5%%%?@?%%@@&&&&64W@%&%ﬁ%ﬁ%@ﬁéﬁ%‘?&ﬁ%% ﬁPﬂﬁF’aﬁﬂ@&ﬁf&ﬁm o7, or
conirol RRSIHGHSiTivess steps4re sepaatdiifop, dbiviaireihgstaehenes (fvarend-over”
techniqubagined shuandbdasalad diediuhe sAftariha tastib e, pllrat thir enpaditiger. A
knot (5 M}Q&ﬁ@g@ QJ%%&!‘I W {HQ &J@Jﬂi@ﬁ' Lvﬂémiﬁ "b§5§&'§‘&!ﬂ:§§ﬁ&% ﬁﬁ]ﬂed: g 228 without

s another metho fus dlrec nal barbed sutur .
s st B 8 L R B R RS W e O roces o

oinin
incision FﬁQéYﬂE)FBB&%WB%“ %‘ﬁl@ﬁﬂ’eﬁf ‘&’Wﬂ%‘teﬁ%?ﬁ%‘ﬁe%*d‘tﬁ? f?f*é %thﬁe*‘%if figld the two halves
together jise poded Hirow ghedinenaef ok spfirstiehteB32ted ehe TebBesThedhd et thefrsmodel
200Q (nPEY HEDIHHA Bt 18514 BreuRbrajSiihertinse tedHoms thednickntioithectodiad
speed o#?é%&h 18, wall of 3 5660t £0 6020 QiILe tukau e st e HonR6R At wound
e the two 1ﬁgﬁtﬁyrien gfsgna‘){tecb Blfyed throu% the wall& &)f the tube until the
6sed barbs oh a second portion 2 of the suture 254 contact the

55%@?%%&% Bregneeginidt if?él? Fé?eé?ﬁf%%%“&lf“fﬂ‘ﬁ%ﬁ%%w’aﬁﬁmgzthe two

ends 550, 552 of the tube togethé8H&210 end of the first portion 560 of

the suture 25dutsdnseried through thewvaliangdateithesinterior of the first

end 5! m&w&u 74-circundgrantigity spacedn a first
directip SfI’O{’n the initial insertion point 572. The end of the second portion

mm in tln

562 of

the tul
portior
point ¢

then inserted from the interior ¢f the 15 tube through the wal

secon

the first 8%t BomtES‘@lg‘o

The enédrBfthe second portion

he suture 254 is inserte
be at a point 576 adjace

d through the wall of the first
1t the initial insertion point 57

end 552 of
? of the first

N B OF e sswitiret 254, v
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562 of the suture 254 is then

1d of the first portlon 560 of the suture 254.

inserted

through the wall of the first end 552 of the tube at a point 582
circunfereiaig spaced in a second direghon 3f@m the nitigl insertion
point $76. These steps are repeated for advancing each end of the barbed
suturel 254 around the tube. After the last bite -the suture-pdttern may be
completed with a terminal 7-stitch or S-stitch at 20 each end. Alternatively,
the suture pattern may continue as gescribed until the ends of the suture
cross one another, as shown in FIG. 55. Even then the suture pattern
may be completed with a terminal J-stitch or S-stitch, if desired.
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In the method for joining the ends of a tube according to the present
invention, the path of insertion of the end of the suture through the tube
may include a longitudinal component as the suture is advanced through
WRSMs8uE’86f the tube. Using this technique, more of the lerkfih/Bsipe/017028
suture is placed in the tissue of the tube, which may result 25 in better
holding strength. Additionally, effective joining of the ends of a tube within

the Q%Mi%%%ﬁ@!@?%@b@%&%ﬁﬂ@h@%@@ﬁ%@%M%M%EGH&S0
absorba le\é\{l?sre t@% b%b%n I%a%?]f%%tst}% tha%p@ig%cg}ﬂﬁ %@Q@?%ﬁq{emgnA

Ttis un erst d that ough the met o s of joinin two
wound hyldie SPACHGHIRG fUBEe érfstx}rrwasefgr&%ﬁ’@amtﬁ% e SERT SR STIS IS HBE
intestinal anigelitecd: I FarteuResizh8 wikthistanattoielingt ﬂﬁlrr?é‘:fﬁ%éﬂt ThURstesgpoeia
requiredBRYbi lsdiena36: 5 @ eettre md iegainmadpoitid pedbiubec i graftadvbeiwa enure. The

wound ﬂbﬁt%% mﬁt@ég&@ Akihg. .l sl Be REQREFI BrRRY tt%d@'dlduig&%ﬁidﬁr of Design A
with J-sHhes! %%95&%&4 Rﬁ@ %a%&,?ty el E&LI?A& %noﬁttqeg%@ttm&t QERAUIE I Svith I-stitches

similar to the methods descri herein excg& %ttpee ds fthe graft
u

omitted ot {h iR BEEH I e gffﬂﬁeé":t%‘ﬁ BUSHRE HE TS MeR s EESibed
abitveeiTherivpod itcrins Parteer sikratsatcspipeh e romdltily Htiﬁl ififFfgeot to only a

fow exe@AFM phdodmXAdIREE, 3 ShdiedtingrivanqPdsf tuweakilbd i pwrrighithes tigsoientend to Himit

the invelﬂ@tlg g.canasiheol adindirestional barbadsutamblasatiusdiss U Wiliichs may be

made 102 ttsc@aéet; m%ﬁ*tuen@&s%tﬂoa %@Mﬁr}t@&%@&%ﬂeﬁtﬂt&r@amg@ gifferent harbime
geometry F‘F?“ns %‘8 and B) of abi- drrectlon &b%d suture were

oS PO BRANBHETBI0) L5800 E B Ce Wa Tespar
stitches|epg- s&ﬁaerﬁeﬁmreﬁﬂals%arwabwgﬂwméﬁﬁﬁwWf‘é@%@tﬁr@%@rﬁ%ﬁt&mm
including Hinewnliclike 8 NixshasndbhiEsipiralitpibfRDe sifn vkl wwexnE? d@rije frewscoaiqdurzery,
append&t‘t@nﬁpﬁ@lmys@z@ﬁﬁmm&§ Ldddegmesithenaverage sispighteptlbart valve,

sem%sm %5%%@%%9%@%%?u%%§ g%m&rgaa&&rage%ss%&%%ﬁ%a m(t;%&d to cover all
s R At SO S TG IO PRI VAT Wit 2

inventigitached video camera, the barb geometries were characterized by four
different parameters: cut angle (0); cut depth (D0); calculated cut length
(L.); and the distance between cuts (FIG. 56). The straight-pull tensile
strengths and barbed geometries of the barb sutures were determined to
be as shown in Table 1. 5 TABLE 1 Parameters Desium A Design B
Tensile strength (Ib.) 7.12 0.259.89 0.34 Cut angle, O () 152.3 0.8
162.2 2.2 Cut depth, D. (mm) 0.25 0.01 0.12 0.02 Cut length, LO (nun)
0.54 0.02 0.38 0.04 Distance between cuts (mm) 0.82 0.01 0.91 0.04
Referring to FIGS. 57 and 58, a full-thickness, 3-cm incision was created
in the distal jejunum 530 of a cadaveric pig perpendicular to its length.
The jejunal segment measured about 10 cm in outer circumference and 5
nun in thickness. Each wound 538 was excised so that it was centered on
a 4 cm by 15 cm piece of tissue. The 10 wound 538 was closed with either
a barbed suture 254 including the two Designs A and B as shown in FIG.
57, or control PDS H (polydioxanone) suture 540 as shown in FIG. 58, all
of size 0, using a running "over-and-over" technigue. Suture strands, in
the serosa 542 and mucosa 544, engaged but did not perforate the
mucosal layer. A
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knot (5 throws) anchored each end of the control suture, whereas the
barbed suture 254 was finished with and without a J-stitch bite through
adjacent tissue. Bite size (4 mm), distance between bites (5 mm), and
number of crosses of the 15 incision (11) were equivalent in all suture
types. Wound edges were cut such that only the sutures held the two
halves together. Ten sutured tissue specimens of each suture type were
tested on a Test Resources Universal Tester, model 200Q (made by DDL
CLAIMISEden Prairie, Minnesota), with a 250 Ib. load cell, a 5 cm gauge length,
and a crosshead speed of 5 cm/sec. Each specimen was stretched to
failure, wherein the sutures tore through the tissue to the wound and the
L wdobpibebereicdnersiigarated, and the maximum load was recorded. 20
The aveiagrpaald feses required to separate the pig intestinal wounds
are showiQein Tll'g%% % TABLE 2 Sutures, size 0 Tissue Holding Capacity
(Ib.I Barbed PDO,“Atwith terminal 7.64 1.39 Stitch Barbed PDO, A
without 2 B3ralitp pf fewihsisaic) St SroB dkbee PIDO, B thithodrrtindhrbs permitting
Bt &3 o 1R ATAIIPRSL QG (1R 82 AR VEOROREH 878 pointed end
E%%{IUSZOOSIONOZS Bi;é/c @i)mparison with the U.S. Pharmacopoeia

RUNTRISBRNFEASIE LirigHs B GuUFERISRBPEIZE B oy movement
softire soB160diy]: thel tensile strength of barbed PDO Design A, appears
inferior. FOWRVENIhe.PERIRN &cmﬁ{g%@i@ ORSARRRYHE NG ASEE DRk the

J-stitch compares favorably to that of the same-size control in the pig 5
iSRS AiokRPe-tP FoseesHiAes o iy hihnibe: A fctsheapieserERefapvement
onllyhexoeeds the dit<StiRhatmacopoeid tiepelitemhent, but also
demonstrates a trend toward higher mechanical performance than the
conventional suture. The wound holding strength omitting the J-stitches
2. ankedeibgipusisreAckEs Infditsritotihatsbidihes caparatiyoiDesign lnwithat are
substantiSI{GResy Seuna efothis nedisian mayhe the result of the shorter length
of suture in the tissue with J-stitches omitted, but it is believed that most
of the difference is the result of omitting the J-stitch configuration. 10
3. Alirobayhethaipreséstamvéntibartiasiseenhshbwm ahd dics ofibedaite limbs that are
unever®PGidrAbIG defallwithrgsRegkdo only a few exemplary embodiments
thereof, it should be understood by those skilled in the art that we do not
intend to limit the invention to the embodiments shown and described
4, sirteebydrid ustmodifidatiofsybemissians ahtegaditibpsomaye: Mstiddda therent
length.disclosed embodiments without materially departing from the novel
teachings and advantages of the invention, particularly in light of the
foregoing teachings. For example, the barbed sutures with one or more J
5. 1Bnstiteltes andrS-stitghias anditheising editeniiuTaksuity embithranuhers in a
maybe used in a wide variety of lications, including but not limited to
coneay %%gﬁoﬁﬁd%gﬁ%%er%? gté)eéﬁ?%asf?tc?r% of bowel structures during
laparoscopic surgery, appendectomy, Zenker's Diverticulum surgery,

6. Urinasy-RiadelarCysIRsoMWIRESHING RFgHaneRateart ¥RIVew8RY Hdvex
extcirnal de is\gs to p sue, and closing axial wounds in blood vessels.

dlrew%é&%P i%tgolf/,e gc}ﬁf)eﬁdet%u%?/er all such modifications, omission,
additions and equivalents as may be included within the spirit and scope
7. Of D@ AP NVRDHOBF claim 1, wherein segments are attached to the arcuate limbs of the

anchor.
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16 CLAIMS : 1. A barbed suture comprising: an elongated body; one
pointed end; a plurality of barbs extending from the periphery of the body,
the barbs permitting movement of the suture through the tissue in the
direction of movement of the pointed end and preventing movement of
the suture in a direction opposite the direction of movement of the pointed
end; and one end having an anchor including at least one arcuate limb
extending outside the periphery of the body to a greater degree than the
8. bEkb$athel amohosiprerentingaeovemarhooctlesutuseinwtiie diréctionofevice,
the insREVYEHERE OLHIEROIGLL APt T RATBECSUHIR F Sl WARIETR B

) anchor has a plurality of arcuate limbs that are substantially evenly
diametegsmallgrdban iy eEspsdyarie SafId08. The barbed suture of claim 1,
wherein the anchor has a plurality of arcuate limbs that are unevenly
ced.arpund the body.of the suture..4. The barbed syture of claim 3, .
o S R B R Sl S s R S v
open enspifsént Sigavaistheldim 1, wherein the plurality of arcuate limbs are curved
in a concave direction relative to the body of the suture, 6. The barbed
suture of claim 1, wherejn the plurality of arcuate limbs are curvedjna .
10, Rt ot A (5 e Uy S EURCTE G Bl Lt perssine
itself ad dlambdpginensnisegrivenioang attactied tiisthe rere baterlitldsof the
anchor. 17 8. The barbed suture of claim 1, wherein the anchor collapses
to fit within a insertion device, the insertion device including a tubular
T efdinbarbsA Wt PHE St rdhR dnsBe SBaPHAGN g drivih8fed diameter
smaller than the extended reach of the anchor. 9. The barbed suture of
12, C}Q'ﬁy@ed htergir}) ere is: one arcuate limb that forms a hook with the
openlen§?a%n§ 1t e sutlre body. 10. The barbed suture of claim 1,
whereinathligfrdts flomesihsdloop, with the limb crossing itself and
there bejpgrmRPeRING at the crossing into which tissue may be
embedded 11. The barbed suture.of claim 1, wherein the pn inted end .
o eI X A STHLTE O Ry RS ekt BoRt b dgr s
movenigodyt thheupuintedushdha pleralitytof Baekisrextendirgpfromiiiie peridieeyd and
p]'even@lté%pé?%tm%%pﬁ{%tﬁWO et odithgisH e ADEsrgh B pointed

tissue in the direction of movement of the pointed end and
end; and

one end having an anchor including a bar perpendicular to body of the suture to
form a T-configuration 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:

an elongated body;
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15,

i6.

preventing movement of the suture in a direction opposite the direction of
movement of the pointed end; and one end having an anchor including a
bar perpendicular to body of the suture to form a T-configuration
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 ameedisedlehdA barbed suture comprising: an elongated body; 17a

one point X ity.of:harhs. ext 5 1;ro Q ri eersftkc]eiin
pody, e DR AT (ot he e ing

, _ e suture through the tissue In
tHROYRFRESH BF mMiGve MEEbiisdissmisthetiiccing oravapmiat Aidhenndiied end
ofdhersuittiadinadirestionteppasiteithedisaetionpbmovenaaetiel tinovement
pgji%gdo%g][g' g}p&j one end having an anchor configured to resemble a

arpoc?n eng and extending outside the periphery of the body to a greater
degree tharetdepdngsithachnchoripgavaritngsanbeentenpontihedsutdrexiending
thgidlreationaprmgusment.al e, E%%Qﬂ.&m thean THR&ABIDRA SMISE A venting

claim 14, wherein the one pointed end is a needle. 16. A barbed suture
Bt B¢ SHEGAREY BB OB REPOIHEE GhEPRIFIRS of barbs
extending from the periphery of the body, the barbs permitting movement
of the AUt RN e LiSsHedn HesirpsHiem ehmoysmgpt of the
pointed end and preventing movement of the suture in a direction
opposite the direction of movement of the pointed end; and one end
hainga koaps wienéimghe elongated body is flexible such that the
elongat%d & 8?% igd%ggs,able through said loop to secure tissue as an
anchor, the anchor prg\’/enting movement of the suture in the direction of

moveméht efitHedsaihted end. 17. The barbed suture of claim 16, wherein
the one pginigsl enddHadresdity FBa AIRABEHSYHI L COMRIIBIBG:AR permitting

elongated body: one pointed end; a plurality of barbs extending from the
R 8 The R R e FRSUerRE Sr Rt it nd
thndugb thenissuecmethe tihe clibneoim e mientopBositd ee piintachardnanement
REENRIRNgMO¥emant of the suture in a direction opposite the

one end having a loop;

wherein the elongated body is flexible such that the elongated body is passable

through said loop to secure tissue as an anchor, the anchor preventing movement of the suture in

the direction of movement of the pointed end.

17.

I8.

The barbed suture of claim 16, wherein the one pointed end is a needle

A barbed suture comprising:
an efongated body;
one pointed end;
a plurality of barbs extending from the periphery of the body; the barbs permitting

movement of the suture through the tissue in the direction of movement
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direction of movement of the pointed end; and one end having an anchor
configured to resemble an object selected from the group including an
umbrella, a coneflower, and an "M", the anchor preventing movement of
the suture in the direction of movement of the pointed end. 19. The
barbed suture of claim 16, wherein the one pointed end is a needle. 20. A
barbed suture according to claim 16, comprising a plurality of barbs _
tahehM IR £ HrIMuREEa tBLaMATBR S aNE SR fibiTffeoPposite the
péirphensdfithebadyf thedoarld permiiding movement of the suture
through the tissue in the direction of movement of the pointed end and
preventing movement of the suture in a direction opposite the direction of
moveméHt SFHE PRt capcpfiga skibEssiiars abicsrertngied trmhegroup
coRpisihghampbrealiny ebharbsexiendingvromcthe npeprbamnef Hiedhedy of the
thetbar.b [ Idir}%toward the t%og}i and. pe miging movement of the suture
tﬁ?otﬂraﬁltsﬁé %gescuerfr? the direction of Rovenient of the pointed end and

preventing movement of the suture in a direction opposite the direction of
19.  Movensnt shihePainiedend el ACANPHRALLEAMAIISINY a needle and

a barbed one-way suture, the suture comprising: an elongated body; and

a plurality of barbs extending from the periphery of the body, the needle
20, coOnprisihguaupointediepdoacidia Skhankntheishaniseliyred tarbheapatuefrom a
broad BAYD £ RRHS RN B MAYANAL RIS HHOHOR. (R HRe A0 fifing

direction of movement of the pointed end and preventing’movement o
movempy 8l ilires i diverab s Sisesitin s afréfétiﬁnogﬁﬂw@%ﬁ*e?ﬁ Brthepeirted and
prevengnglinanehrnecend efitiheisutirecharing aivap:thirotigh; @nsbvérerrisrihe pointed
elongated body is flexible such that the elongated body and the needle
are passable through said loop to secure tissue as an anchor, the anchor
preventing movement of the suture in the direction of movement of the

21, pRipieskdantiré8Rcording to claim 16, comprising a plurality of barbs extending from the

end.

periphery of the body, the barbs yielding toward the body and permitting movement of the suture
through the tissue in the direction of movement of the pointed end and preventing movement of the

suture in a direction opposite the direction of movement of the pointed end.

22, A combination comprising a needle and a barbed one-way suture, the suture comprising: an
elongated body; and a plurality of barbs extending from the periphery of the body, the needle
comprising a pointed end and a shank, the shank secured to the suture with the barbs permitting
movement of the suture through the tissue in the direction of movement of the pointed end and
preventing movement of the suture in a direction oppesite the direction of movement of the pointed
end; and one end of the suture having a loop through; and wherein the elongated body is flexible
such that the elongated body and the needle are passable through said loop to secure tissue as an
anchor, the anchor preventing movement of the suture in the direction of movement of the pointed

end.
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