LENGTH OF SELF- RETAI NI NG SUTURE AND METHOD AND DEVI CE FOR USI NG THE SAMVE
BACKGROUND OF | NVENTI ON The present invention relates generally to an

i mproved weongtaveof43sel f-retai ni ng suture and, nore part iPCuIBRO0P/ 063081 at es t o
convergi ng sections of self-retaining suture as well as the nethod and
device for using the same. Self-retaining sutures have been used in the
past in many different surgical applications. Self-retaining sutures have
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parts such as skin, nuscle tissue, organs, blood vessels, tendons, organs
and the like. Self-retaining sutupég‘I ﬂgﬂgéééﬁ@ageous to the surgical team
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in US. Patent Publication US 2004/ 0060409A and is incorporated herein in
its entiretwell apyih¢ owiliog and defice Eraismgile suneur es have been used to bind
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suture is to use a single length of rigid self-retaining suture having a
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Typically, self-retaining sutures have been used to bind mammalian body parts
together by passing a first length of self-retaining suture through a first section of tissue

20  to be bound in a direction in which the retainers may pass relatively freely in one
direction through the tissue, but will resist movement if the suture is moved in the
direction opposed to the insertion direction. Then a second length of suture is passed
through a second section of tissue in a second direction. Finally, the surgeon joins the
two lengths together by tying them or otherwise binding them together.

25 One alternative method for use of a self-retaining suture is to use a single length
of rigid self-retaining suture having a first end, a second end and the retainers disposed
on the length of the suture in a bidirectional fashion. A portion of the length of the
suture has retainers facing a first end and a portion of the length of the suture has
retainers facing the second end. The suture binds tissue together by inserting the first

30 end in a first section of tissue and inserting the second end in a second section of tissue.
The diverging retainers resisted movement of the sections away from the wound and
help bind them together. This retainer design and methodology is disclosed more fully

in U.S. Patent 6,241,747B1 and is incorporated herein in its entirety.
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20  an attached needle. Such placement would be advantageous in several surgical tissue

repair applications wherein the location of the tissue to be repaired constrains the
passage and retrieval of an attached suture insertion device or where adjacent tissues
could be harmed by the passage of the attached needle such as the passage of a needle
past the bladder during the placement of a bladder neck suspension sling. Further, such

25  placement would be useful in certain cases where robotic or other mechanically assisted
surgical methods are employed in which simplified suture anchoring methods are
desired. Also, such placement would be advantageous in fixing therapeutic devices to
delicate tissues such as tumors in which such devices would operate more effectively if
they were placed with minimal tissue disruption and if such therapeutic devices were

30  immobilized during the period of therapeutic treatment. Also, such placement reduces
the number of attached needles that must be retrieved from the surgical tissue. Thus
reducing the established risk of inadvertently leaving needles in the patient after surgery

is completed. Further, the manipulation of needles during this process of thread
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20  needle, the surgeon must move the needle through a particular area of tissue to enable
the needle to exit. Alternatively, the surgeon may choose to try to reverse the attached
needle’s pathway at the point of suture placement. In either case, there can be
significant disruption to the tissue in the surrounding area. This can become a critical
issue where the surgeon is working in the area of a cancerous tumor. If the tumor

25  becomes damaged or as a result of the disruption to tissue, the procedure is ineffective,
the cancer may spread or the procedure to treat the cancer may fail. Thus, there is no
system or method of placing a suture at a desired location that leaves the surrounding
tissue unharmed and undamaged.

Another disadvantage of the present state of art relates to surgical procedures

30  that require a significantly deep incision relative to the size of the incision at the skin
level. In particular, endoscopic procedures and surgeries often require minimum
imcisions at the skin level and yet may be quite deep. As a result, it is often difficult for

the surgeon to work in such a cramped environment. Closing this access port is
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insertion pathway and the insertion end of
body of a mammal to support a body part.

It is further desired to provide a method and device for inserting a length of
20  suture having converging retainers along at least a portion thereon, where the inserted
end remains within the body of the mammal and does not need to be pulled or manually
held or joined to another length thereof.
It is yet further desired to provide a method of support a body part of a mammal
by inserting a length of suture having retainers along at least a portion thereof, where
25  the length of suture remains within the insertion pathway and the insertion end of the
suture does not need to be held or joined to another length of suture or pulled clear of
insertion area for the method to be effective.
It is still further desired to provide a method and device for supporting a body
part of a mammal where the length of suture is inserted into the body of mammal at a
30  point that ensures significant effectiveness in the continued support of the body part.
It is yet further desired to provide a method and device for supporting a body

part of a mammal where the procedure is minimally invasive, minimizes damage to the
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disruption to surrounding tissue.
It is also desired to provide a method and system for ensuring that all needles
used in a surgical procedure are retrieved.
20
BRIEF SUMMARY OF INVENTION
The present invention provides for a suture having an elongated body having a
first end, a second end, and a plurality of retainers projecting from the body. The retainers
are disposed on the periphery of the body along at least a portion of the length of the body.
25  All of the retainers face the first end. The retainers are configured such that when the
length of suture is inserted into the tissue of a mammal the retainers generally flex toward
the body during msertion where damage to the tissue by the retainers is minimized, and
the retainers generally resist movement when the suture is pulled in a direction opposed to
the insertion pathway. The suture also has a temporary holding point for an insertion
30  device to hold the body. The point is located proximate to the first end.
The present invention also provides for a continuous length of suture where the
ends are joined together to form a loop. The loop has a first length of suture having an

elongate first body. A plurality of first retainers project from the first body in a first
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20  direction opposed to the second direction. The second intervening section is disposed
between the third and fourth sections and the third and fourth retainers face the second
mtervening section.

The present invention still further provides for a continuous length of suture

where the ends are joined together to form a loop. The loop has a plurality of sections

25  of suture length. Each section has an elongate body having a first part, a second part
and an intervening part located between the first part and the second part. A plurality of
first retainers project from the first part in a first direction. The first retainers are disposed
on the periphery of the body along at least a portion of the first part. A plurality of second
retainers project from the second part in a second direction. The second direction being

30  oppostte to the first direction. The second retainers are disposed on the periphery of the
body along at least a portion of the second part. Substantially all of the first retainers of
the first part of each section and substantially all of the second retainers from the second

part of each section face the intervening part of each section.
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section,_The present invention.further provides for a nethod supporting
TR S R R L S e e T R e S T T e,
conti nuous rb@igishrabctmytoefishethIB Bork AR BRASCtRNh aldHe af hita§oRloR th@bdter o or m ng
a loop, the loop having a first half and a second half. The first half of

t he | oop hdustalreeticnngaluealfy pissecond retainethyprojastinggperpiiarallyt freym dhei seepnda second

section and a.first iptervening, sect.io . plurali of. fi,rst. retainers
or of ect i ng pairlidiat S pREM AR L R YradioR sHbaed I gy dlich 84 on
t her eof , i nn@rvkhing eddioh ARHoRA bet@veph thedrittayid 8dcoh@ ROy wheré NRTEstRRO] ect i ng

peripherally fromthe second section along at |east a portion thereof in a
di rect il8n Spiwdaefaingrsiiag thq intprveaingseetionn Thgdepn o hastasecas gl beang o

di sposed beiyen &bhd inilodd it 388 SRELL NSRS A IR LLEhgand second

retainers he 1 ntervening section. 0 so has a second half
havi ng an ehtengaing ssetond phiadlity bbitlird bayinerg pajdchng dergdhetallo fionathé durd h

section and a. second intervening section, luralit ird retainers
&

ft
proj ect i ng SPEIPHRNEAT IegStRPOFHPHRETER; 10t Sernd; CtgitoAglustity BRIl reRIRSTF on.
thereof, I hréjeSadRpbidIRGtdAthe Bubl Seab ik ILQHL bib PlBleBPRS Pr ol ecting
peripheral I'y fromthe fourth section along at least a portion thereof in a
di rectildn cledsexbpposeditetisscond ddectent amlthe saednd ineremotgsdcetiont daspeesdi ng
section di gposed be en,the third d fourth sections where the third and
Fourth r et PR (RAbES arblo0R setiomt e i e eERFTaES foe HEGetth ner
i ncl udes pligghRgink B&tBRI The hitHodGuHRQRnMIRLDIdNR; the pint BNHle KRHANEO BV eS
are joined under an object within the body of a mammal to be supported. The

met hod i ncliusfesmdiseemdthiahgs etegoied snddiahfobet whbinthobodymia mamhnasto beect i on
AIEE ML R e e
| oop inbo aissecsMdnsatial &n Whnttal&eUBe first intervening section forming a first insertion
pathway, and inserting the second half of the loop into a second section of tissue
forming a second insertion pathway, whereby the object within the body of a mammal
is supported.
The present invention further provides for a method of supporting an object
25  within the body of a mammal. The method includes the step of providing a continuous
length of suture where the ends of the suture are joined forming a loop. The loop has a
first length of suture having an elongate first body, a plurality of first retainers projecting
from the first body in a first direction, the first retainers being disposed on the periphery of
the first body along at least a portion of the first length. The loop also has a second length
30  having a plurality of second retainers projecting from the second body in a second
direction, the second direction being opposite to the first direction, the second retainers
being disposed on the periphery of the second body along at least a portion of the second

length. The loop has an intervening length located between the first and second lengths,



form ng a second insertion pathway, whereby the object within the body of a
mammal 1s supported. The present invention further provides for a nethod of
supporti nyoantogibpadt within the body of a mammual. The meCha$20000b398es t he
step of providing a continuous |ength of suture where the ends of the
suture are joined formng a |loop. The loop has a first length of suture
havi ng an el ongate first body, a plurality of first retainers projecting
fromthe fiwlstebyadystintiaby fli o8the st etdih@nand dubsthntiadly atl @f dienecmdbahingrs

di sposed on, the periphery of the first body, al ong at |east a_portion of the
first |engtifee t%’é’tq%%‘ﬁlgalf?%{‘-hgge loop akg s PRGN GisvSth g hareghe ftst {ef’%tﬁof

second r et gig §éc%n% [ee;i’dé&& %}eggin&'i A0 &Jﬁ@% gﬁcﬂ?&%@ﬁlﬁlﬂé ahd s&oﬁ@&%ﬁkr%iﬁzﬁg lon, the

second direction g opposite to t first direction, the seco
retai ners bweilfiged sposied doactione The mieghrelrajscaficliuties the sepdobdayin@htongst at | east

a portign of the cond L.ength, The |oop has,an. intervening | ength | ocated
bt ween St hd oGy i g B AGE R -E ) BLBS Dl Pt MYAT RERe ¢ he 11 r st
retainers agfpsritasiihtdihy thlshudd inkdes&ipRBd i@t dF R@lasnrhAGLa HbORt along
intervening length. The |oop also has a diverging | ength where the first

| engt h and thengdenivhepcHen fraupoimiagerton poihere wheselfyi the pbjeet wita the and
second ret%jger di ver qund ﬁqfe i n opposing direction. The nethod al so
miagiihgfs Aibgney

i ncl udes the g?eﬁnu%ln | east a portion of the diverging | ength

under an obj ect THetpaésant iRGerddiRdaldfpravid@nizhh niethddorSupnefitesh olfbet wiklier ti ng
the suture into a section of tissue of a manmal at a point along t he
i nt er véAi nghebedyi e mypmahly Bievidiaes eommupat lsnet of ararcaplere fie 985 atthewi t hin

t he body of 1 : d- I i Fovides for
a et hod or" Sy RSTRned orR BRI B Thd NoeE 3 Sl SO B B G ng o
cont i nuous Haehgéduioathas ait eloagaskbody hdvengenfisst pirt, tahwec @t parteandrag interveethgf or m ng
a loop. The I qop has a plurality of sections of suture | ength. Each section
has an el ofgHte AL e tH_S%éStPPﬁI 3t fhsecons Resic SR o'dHe SRR er veni ng
part | ocat gfybgtaMReHe g ]pgult iS4 fiRPikecBBS hdrsPREAMM RML disfdsh] W @bi ty of
first retainers project fromthe first part 1n a first direction, the first
ret ai néfs Ipeiiplgerdpbibo bedy dong dtdeases poyhenr 9f tbé fitshparb ol pluadlon gt scotdeast a

portion of the first part. A plurality of cond r.et ai ner roj,ect fromthe
Second par (et PR RS e SRePP R iatsesendilic o MR Pe Wl R B S  t e t o
the first be@ﬁ&k@ﬂwfﬁﬂ%ﬂ%&ﬁﬂﬁﬂe@&bﬁ&Hﬁﬁﬁa@@&ﬁgd@b&@@§§QwQEﬁbm?%Bﬂmkphery

of the second body along at |east a portion of the second |en The first
retai ners ofcanddofly plong prdeast aporgige bt be sedond leaatdr. (The fisw exiriders of iediets from

the second pgﬁrotf ea(l)cfh sg&ﬁ)rﬁ and %[ei sggorfcdq‘gtgmterg%‘rom the second part of each section face the

20  tervening part of each section. The method further includes the steps of placing a
portion of the length of suture between sections under an object within the body of a
mammal to be supported, imserting a first section of suture length into a first section of
tissue of a mammal at a point along the first intervening part forming a first insertion
pathway, and inserting the each remaining section of suture length into a subsequent

25  section of tissue forming subsequent insertion pathways, whereby the object within the
body of a mammal is supported.

The present invention yet further provides for a suture insertion device for use
in inserting a length of suture into the tissue of a mammal. The suture insertion device
has a substantially rigid, elongate body having a first end, a second end and a length.

30  The suture insertion device also has a recess proximate to the first end to receive a
cross-section of suture, and a forwardly extending finger located at the rearward end of

the recess for maintaining the suture within the recess during insertion.



intervening part of each section. The nmethod further includes the steps of
pl acing a portion of the |length of suture between sections under an object
wi t hi n t wokzotyoeaf43a mammal to be supported, inserting &CTiusga09®exsi on of
suture length into a first section of tissue of a mammal at a point al ong
the first intervening part formng a first insertion pathway, and inserting
the each renmai ning section of suture length into a subsequent section of

ti ssue form ng Sitgeepanihvémivarstill durthpaphwags fomdressedybly Her iabjraag awi t hi n t he
body of a mmal i s supported. The present invention yet further provides
for a sutur@ghebriyg r@g%faﬁag@wﬁg E&sﬁfﬁea@?ﬁhqsﬁ&aﬁh Bf st ure into
the tissue 1ling afggﬁgga}]ted J&gy RV aGirk 238 " deOhadM! £ &aﬁw%f?é%ﬁg%%}%' al ly

rigid, elongat aving a first end, a second end and-a |e . The
sut ure i nsentjeomgdeon the balls ol Ikastamerssredispedri fwrtperiplery hethe bodst alemghatt o

receive_a Gross-secti f sutur angd, a forwardl tendi ng finger |ocated
ot the P eantiaruparen of o ol deodsy Tharoitis s EE CORAPE 8 thin the

recess duridagfigRseidch @i Wieh BeeSRAT of SOMENERREd intd the HESLBSF 2 RIagVhAaR for an
assenbly for |nsert|n? a length of suture within the body of a mamrmal. The

assenbl y hastaigeiseapgralhoflexstawarddhe badvriyriag inskidiog athety dsorge Fathe Hepua by liest

end, a secaond. end, and.a.plyralli of retainers.projecting fromthe body.
The  ret ai nardngras w Liedn i whineBrn ReRi S R STy A srs Ay et
portion of sifuee is@amédinafdidebeon@P¥sed th thelideiongathwiagC @hé ke gfhl ofsttuiiko and
are configured such that when the |l ength of suture is inserted into the
tissue 18f ~ dapdwROrarH BoldaweAIoHE fer reeeid MEthina Fecesy Withind SRR asBBiey davies g

i nsertion ty . i i oL zad, and the
(ot ol ners dD8 Ge SAE el Anbotfin HARHER, L RELEDANIENS I G TG, AR 200 | 06
i n a directasembbpgieskd asanirb ensenoerdelioa hpahhwaybstabnelly engt bloagatsibdyy e al so

has a tenpqrary holding point for receipt within a reces ithip a suture
insertion déyiiéé f?rét ! %Isqcﬁéé B’&)‘g?nd’ B e HRSESRFOHBIR tﬁdﬁfbg%sﬁf’n‘{]@_ | ocat ed
proxi mat e 0.4, fbisSlecEMof stGe ARRGIBHVardlyS& et} Weieli ABGEL | ON devi ce

having a substantially rigid, elongate body having a first end, a second
end andsa Iremgth] ersl ofdbemseyr dxhamethe tengpordre hblding pands recerved evithen the

cross-section of .suture,. and a.forwgrdl xtendi ng. finger.located at. the
Fearvar d_ereist of e PSR dn o B AL oT B hbiE PSR oq
wi t hin the /R8BI thet MBS UlskitRnIdRSRE 1l PTrdaNEGRN Willethk eigiNoRfyrgbt ure is
inserted within the body of a mammal via the suture insertion device in a

first diredeseovedwithin theaerespgnd thf iswithdrewn dyenareet theshivre mestipededee  and
the is wt QH 5%‘1’\1@&?&{1 or{)%\éise%qotﬂ?eeﬁlssy Eli%c%oin,ntﬁg E}Efd?ﬂré p%'r\xlti b%leng released from its
20 position within the recess and thus frees the suture insertion device for removal
therefrom.

The present invention further provides for another assembly for inserting a
length of suture within the body of a mammal. The assembly includes a suture having
an elongated body having a first end, a second end, and an intervening point located

25  between the first and second ends. The suture also includes a plurality of retainers
projecting from the body, the retainers being disposed on the periphery of the body along
at least a portion of the length of the body, all of the retainers from both ends facing the
mtervening point. The retainers are configured such that when the length of suture is
inserted into the tissue of a mammal at the intervening point, the retainers generally flex

30 toward the body during insertion where damage to the tissue by the retainers is minimized,
and the retainers are generally rigid and resist movement when the suture is pulled in a
direction opposed to the insertion pathway. The assembly also includes a suture insertion

device having a substantially rigid, elongate body having a first end, a second end and a



in a direction opposed to the first direction, the hol ding point being

rel eased fromits position within the recess and thus frees the suture

i nserti orwOeviois2f40r renoval therefrom The present i nveaTiusa000O6308Er

provi des for another assenbly for inserting a length of suture within the
body of a mammal. The assenbly includes a suture having an el ongated body
having a first end, a second end, and an intervening point |ocated between
the first dedtsececdspriddmatthetieilrirendad s@eive @|Cﬂ1d~8$€ﬁl(m| afrsatuird, yindh

retainers projectin fro t he, bod he ret bei ng di posed on the
periphery dPaeVisstpdue H]gle‘éioc?téééft&%f%‘i"%f% d6f therfecen ﬁ’ﬁnélfethe body,

al | of the ipRELME pidt I%QQ%&Vhat mﬁ%bﬁ%f&l@sﬂﬂ%%s%ﬁ@n%vﬁ@'tBE len ;éer ‘ od

retainers are configured suc he length of suture is in
into the ticdsumraf ugserredmathinahe btxéy offet mameral hy npoint the ttererigteaiionedeyice

general y flex toward the bo i nsertion ere damage.}o,the tissue
By e Pt df Adire SHEeark Y il b P maRL IER o e S RaRa O kpgieand
resist ”Dv%ﬁﬁﬁ‘é 1s"i@@"‘xefdhﬁnlﬁﬂftﬁért%dy%flﬁw&1§1ﬂ1ﬂaﬂ tife ait&@@ﬁsbﬁfbn%m%@ to the
insertion pathway. The assenbly also includes a suture insertion device

havi ng a sopdtdaawn &omythe bodiof einemgl by bdingHae swyreantariet deviet,ina second
end and al%p mate to t

e ean oy (it dn GylofEE tosﬂl%fsad%%cr%%ﬁayfea‘%{ A @ sEPRen heb R B ot 1 he

rearward endned ink&i€ioh €eEi8S thdMedtvdnngs paihiEs Y& Bdsod fibai i pdsiiohecieiivee W t hin
the recess of the suture |nsert|on evice, the length of suture is inserted

wi t hi n 1Phe rersasyansk engbles theegutusy seriiongleyie tasbr withdmpyaeyliieshoas e in a

first d'reQ&k%ﬁo%&ﬁﬂ%@a&QﬁnP%%ﬁlt%e%oﬁ?ggygy %@1n at |east a portion of the

I ength of suture I's received Wi thint the manmmal , the suture
insertion deviced heSeretlthaWtanplr@&ndésffer hadiheobssambinionins@yinpavengh vhe

suture insertion, ev'c |n direc oppo qﬁﬁo t he fir§W7§:rect|on as a
result of tSHEIGEHEYE: agm h1é SHEHRRLYINE 8 conpiyRioyeiFngd ofisHire

i nterveni ng,pQisihrd ﬁls&ﬁbﬁ %@ﬁge fTMdnttlﬁu&%%ﬁ%tﬁ’ B Wik Rk % BR&3Ss and
enabl es the suture insertion device to dr awn mhlle allow ng the

| engt h 16f dotnuréodpoThe immprhawaﬂnstrhengtleo e bfiviag mmrlvakate 'ﬁhm bpdesent

i nvention 1Y de a furthe i.ns rtln th of suture
wthin ¢ e ERGYSF it feufes roRlin SEEETRY Yol Bavi e S B! FER R or “sut ur e
and a SUtUH@ak@@QkP%QﬂmG§Mkﬁﬁheﬂ@@h&@ﬂﬁﬂﬁqgﬁﬁmh§ﬁﬁh ap$m§u btienloStheol ned at
the ends to forma | oop has a first length of suture having an

el ongat e f ifirsitlensdy yThQalop}P bassd secgnablength hating @ phiralidy of geasjdaetaingty prejeetinghe
first body f‘rom ﬁxefslecro%a bgd}g a4 s'e?oﬂd élregtlofr{, fiRtsecond direction being opposite to the first

20  direction, the second retainers being disposed on the periphery of the second body along at
least a portion of the second length. The loop has an intervening length located between
the first and second lengths, and substantially all of the first retainers and substantially all
of the second retainers face the intervening length. The suture insertion device has a
substantially rigid, elongate body having a first end, a second end and a length, a recess

25  proximate to the first end to receive a cross-section of suture, and a forwardly extending
finger located at the rearward end of the recess. When the intervening length is
recetved within the recess of the suture insertion device, the length of suture is inserted
within the body of a mammal by moving the suture insertion device in an insertion
direction. When at least a portion of the length of suture is received within the body of

30  the mammal, the suture insertion device is withdrawn from the body of a mammal by
moving the suture insertion device in a direction opposed to the insertion direction, as a

result of the opposed movement of the suture insertion device, the intervening length is
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retai ners being disposed on the periphery of the first body along at | east
a portion of the first length. The | oop has a second | ength having a
pluralitywofRomaserd retai ners projecting fromthe secondCihasgomiocssecond
direction, the second direction being opposite to the first direction, the
second retainers being disposed on the periphery of the second body al ong
at least a portion of the second |length. The | oop has an intervening |ength
| ocat ed betralesyedtfiven fts paditi@nditsiachnctctwngt s, suand isshphaeticakd ablalo beof t he
first retainers and substantially

1. of the second.retainers face the
i nt er veni ngvfgYh ViR gnabling the iehaBiof pihrede drben AL tis odY ghe PEVIAL | gi o
el ongat e body haﬂﬂe!]ﬂes%mfe ihgé%tioﬁ@ﬂﬂ fﬁrtﬁe%g?mde%ﬂ 20eh Ay FREeRinet 1%&%?}.3;?6‘

proximate to the first 0 recelve cross-section of suture,
forwardly esm_mm!/iithgl the hgdyr of mimameril. athd¢ dssemblarnndndesennofudusdenpgdteSs. When

the intervenin ength is received withip the recess of the suture

neer {1 on qRUTCENSETEE Fish gl oGt Saelis ' BriniClopE ca ot THIT TSRUOBAY 5t
mamal by g hd3e Bt kI Lhd it 4108 eNIsERalF Bohalv a8 fisOddclbs @Ct i on.
When at | east a portion of the length of suture i's received within the body

of the mamsatondisheticsandradisnigtaryangrs $ewen eA ipbirslity htifissivetaineonprojeet body of a
manmmal by novin suture insertion device in digection,.opposed to the
heerti on it Fork et SRRty KR Buleh ReSn B AORRRESER s o
insertion qewhie®of tdtond RtLhidrepioftdt peeipbétlly 6@l tRasednd Jeofidd 416ngAsdaki ON
wthin the recess and the suture insertion device is able to be w thdrawn
whi | e éRablroftpnitherefdn gdiesongppesed @ Be figsidirpctipng FreineHenBgdsetion i manmal .
The present.i Lo Sitd § QY an, i Ling a
Fengin of " SiPEYEehfibnThe i oS sRBKL e B ASSEIRL At b ISEHL! 7

cont i nuous thefigt itedfengigt sactnMitiegeddnd haltds tlarleop baswecklvigget deeond lmlf orm a

| oop, and suture insertian deviﬁe. The | oop has a first half having an
el ongat e fio8Y H&Pﬁa%HLS%HWvﬁgfoﬁ peqtion aad @pPURd IfCRERBREEERRt i'bn and a

first interyenidor ﬁ%trgt‘aﬁﬁers'%é(gké{ﬁ)@ﬁﬁﬁ&al frednh BRtthit LR eEISn LA W8CL

peripheral I'y fromthe first ction along at least a portion thereof, in a

first direqortom theeq] wrasdetend dufecsmc ohdluraityadifensh ptaopeas propet paipberally y fr om

t he second ,sectiaqn along at least a portion therepf in a direction opposed
to the 1 rdiorbIEaRH RO terone B i s Stiep b o rogh S Retr e ioes e
first and speonth S@ekb@nd iMbQEAnt BRtib Is¥Wspditd RRRGRAGhS BEr@hElosrthace the
first intervening section. The second haIP of the | oop has an el ongate

second hal fsetiay Whergitheythird ahd Foyrty egfainers facg thepjeedndsiaerienmgapdios. Eecond
T R e e
di rect i2on. sAcqidwhdlahd ¥ 1@fgtf @uedels pekahae(sthpiojteal tpactipbeidsk¥ection of
suture, and a forwardly extending finger located at the rearward end of the recess.
When the first intervening length is received within the recess of the suture insertion
device, the first half is inserted within the body of a mammal by moving the suture
insertion device in a first insertion direction. When at least a portion of the first half is
25  received within the body of the mammal, the suture insertion device is withdrawn from
the body of a mammal by moving the suture insertion device in a direction opposed to
the first insertion direction. As a result of the opposed movement of the suture insertion
device, the first intervening length is released from its position within the recess, and
enables the suture insertion device to be withdrawn while enabling the first half to
30  remain within the body of a mammal. When the second intervening length is received
within the recess of the suture insertion device, the second half is inserted within the
body of a mammal by moving the suture insertion device in a second insertion

direction. When at least a portion of the second half is received within the body of the
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fromthe fourth section along at |east a portion thereof in a direction
opposed to the second direction. The second intervening section is disposed
bet ween tWo 20twaesel74and fourth sections where the third ardTfusaeoloc3ost ai ner s
face the second intervening section. The suture insertion device has a
substantially rigid, elongate body having a first end, a second end and a

| ength, a recess proximate to the first end to receive a cross-section of
sut ure, andn@mﬁ@kw&ndhyeeméﬁmdkamélywmﬁmﬁWﬁémmﬂmabo&hefaﬁaﬁmmﬂﬂyend of the
recess. When the first jntervening length is rec i.n the recess of
 he sut ur o THEEY I GHIRUPEEOR IRECT imAqTgHPR OPROSF A fiﬁéﬁ: tHeH%he body of

a manmal - by apyid QA% Q?esﬁh' Bth% dp?és%ﬁtlﬁ&%nféﬁ%’ of5he bl'ihuae ihididn QF&S HHeON

direction. When at | east on of the first half Is receivéd within the
body of thseuuﬂnmknwnmg1@Q¥hﬁﬂekasﬂﬁhumnsgeuumewnbummehmbﬂmmdhndﬂei%e body

of a ma | by novi.ng .the s tu nser VIC in a ection opposed to
Che f1 ot SHOEs FRUHORAPEES it MRMrEYF st engr et sEpBL B RSeREnETER ¢ he
suture InSQﬁéb@ﬂ”ﬂﬁyéﬁﬁnH&ﬂe first i nterveni ng Iength is released fromits
position within 'the recess, and enables the suture insertion device to be
wi t hdr awn whi | e Téwaamsen@nvmwmp:r@\ﬂdwafpt anghar @pagimblyar fisertingen lb@gﬁx obf a

| . Wh f
Thare i or e SRR ERE B N YRRLEE RO b A Ralibi htei Tt Tocr of

the sutureni ser |on

a mamal b)éuﬁwwng:ettlikeerﬁistaw Pirleaserethed o ARMi £op Anda SGARNEsdrIGEdvi@N
direction. Wen at |least a portion of the second half is received within
t he bodf off FH%W plupley %fus@m@s iof swpte; lgpgthie fadserdompasgreloieateriofy t he

body of ‘a ma(HBl, AY% n[%?t:/ hggcrolil?g)aﬁg}x&ﬂ G i3 %% Bhkt ﬁ’oe&’l{e %e{v?aeﬁ il i &EH4PN

opposed to the deco Irection resu he opposed
novenent ofantihiee seodnd gari. n& elhuralion ot xeeunetsr;ﬁoyeacfmad therfirgtrpagtin Adirdtengt h i s

released fromits posjtion withip the re ess.and enabl es he suture
i nsertion d&EFER t@ SURFTRIRER AR Ressdond %B?rf@@rmféhes% ngAf 38 1 emai n

wi thin the 5@%6 e £16t m%lmafﬂﬁof%c%@%taﬂn&‘é%%é&@roH{t‘Hé“s&%ﬁd bat ingnot her

assenbly f Inserting a Iength of suture wthin'the body of a mammal. The
assenblly imakmddgeammom@BﬂmndduﬁémgbmngbmswuuKmhwﬁaﬁéuuneneﬂhsﬁaomij0|ned

1 th 1 f d 1 ti i )
AR A R T NG S A S S B8y

having a fise&ndhad, §Tﬂ USRI oP el firNekamBrs JTHRI ST PaRBf BadhiseliRfmaihgd bet ween
the first part and the second part. A plurality of first retainers project

fromthe f |sué&taqﬁlaﬂy all pf the pecpd reginese frpeyrihe Send parkaf each serviet Boathe di sposed
on the per '18 Xmg alt hF ea%ﬁgé(cn% O 9utu eR2tidh device has a substantially rigid,

20  elongate body having a first end, a second end and a length, a recess proximate to the
first end to receive a cross-section of suture, and a forwardly extending finger located at
the rearward end of the recess. When each intervening part is separately received
within the recess of the suture insertion device, the corresponding section of suture is
inserted within the body of a mammal by moving the suture insertion device in a first

25  insertion direction. When at least a portion of that section of suture is received within
the body of the mammal, the suture msertion device is withdrawn from the body of a
mammal by moving the suture insertion device in a direction opposed to the first
msertion direction, as a result of the opposed movement of the suture insertion device,
the intervening part is released from its position within the recess and enables the suture

30  insertion device to be withdrawn while enabling the section of suture inserted to remain
within the body of the mammal. The insertion of remaining sections is similarly

repeated until all sections of the length of suture are inserted into a body of a mammal.
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portion of the first part. A plurality of second retainers project fromthe
second part in a second direction, the second direction being opposite to
the firstwoizowateea. The second retainers are di sposed @aTiuseoopmsiophery of
the second body along at |east a portion of the second |ength.
Substantially of the first retainers of the first part of each section and
substantially all of the second retainers fromthe second part of each
section face t hérHer]iraeuﬁnimgmp&mtth@fpr@sam feeg tiediod oTraﬁckﬁ)u1h1graauiLm6arﬁth1non

devi ce has stantlall rigid | ong e body having a first e
second endt th@ocgf Qfé‘rfB%IHma %@%@ogerm the SEQPSPEETOFVF 1ag afémﬁe@lay g]igve a
cross-sect 'aqengfqﬁ oBHLHE §nd mﬁm@ lﬁs@&wﬁrd@!ﬂxe exia efédn&eﬁas Arp&&&g%%dat the

rearward end of the recess. Wien each interveninhg part is separately
recei ved witoHy hatilgea ﬁsd:a&ts aeéconth end andin pluraigeof netamahemmcamgfhﬁn the body

correspondi section ur is.inser t e bod manma

v ng” the WartRgeAG oo b0 eeTb s aothiaRlal Rt Rt Whon ot
| east a po Nérg@Nothe bt ﬁﬁ%mig&s%ce&h@ fisCerldSaddef@ AR héhhenddanly of
the mammal, the suture insertion device is wthdrawn fromthe body of a

mammal by dmgtlngf upee sunsgrted imﬁs@r?tbp@snofbpemam@al the aet@mreg@nemﬂydbad@é@rdt o the
first |nser i0n quect

suture | nads P yEGE LisSon et FOE o B e o PR AR R ST P Bl st posi ¢ on

wi thin the theeestraid canadllyaid hel &MEtUﬁ@v ehRBEWhdOfe dlenreGepdiRdeaW t hdr awn
whil e enabllng the section of suture inserted to remain wthin the body of

t he narfial Jdirpgon qppasedite fiedpsertiongiriivay. dBe ignghsof sytuse alsp AaY §/tepPRERY ed unt i |
N t

mar Tho RIGL AR LS00 oV LULR ALGSEEL ol BB Rebiin Bl

suture wt homtamohmdge tothedirpmmdnThe ﬁhﬂrenﬁtehﬁdl demleeu]des stilfseansit By sigtaf]

provi di ng an assebr‘P haV| a |length uture a d suture I nsertion
devi ce. Th&IMEAGIIRIBAEHE il Stﬁ’&é W CEROH Ejj;i"é‘(f \A TRECSA PFOBEeeRd, a
second end, AR @noPﬂo%@édete}’leﬁéthfo%éﬁlﬂc?fﬁh&ﬁ%@&mrﬁﬁr fr{cﬁi@e& Pacipgdy. The
retai ners are disposed on the periphery of the body along at |éast a

porti oldSof pokteon &byt fengpforari éolnimg/pmﬂﬂmlthlettlm neegss of dxeeutum@ln[sczmsn devidg, and
are configured.such that. when he | engt f sut ur sert intq the
body_of 5 HFHE PRavHE T Grera ¥ Pradt vbtdis Pel Rot bRy
insertion WrangaRARBERil tiR fidCerd oTShtSsuddte tERhELS leBRESNih&d IWCitigH zed, and the

retainers are generally rigid and resist novenent when the suture is pulled
in a directiwigviogplswdure snseron desisetn @dlrpqtqnwaystamtmélwoengqeﬁ tothesut ure al so

has a t errpors%rr% Ct)llh}%tlgv'va}gurﬁﬁ ik suhi.re b& glrtlga%edewcg is r%m%vg&l f m% (?y (I)tl on devi ce.

The tenporary ng “pol nt oca roxXrnmate to end. The
sut ur e 20Nns ehdm@Aal, dey tagingabe RngthhFkamntd t@ﬁbﬁﬁaﬂ’nl igitlek, body of a mammal .

The present invention still further provides for a method of anchoring a suture

within the body of a mammal. The method includes providing an assembly having a
length of suture where the ends are joined together to form a loop. The loop has a first
length of suture having an elongate first body, a plurality of first retainers projecting

25  from the first body in a first direction, the first retainers being disposed on the periphery of
the first body along at least a portion of the first length, a second length having a plurality
of second retainers projecting from the second body in a second direction, the second
direction being opposite to the first direction, the second retainers being disposed on the
periphery of the second body along at least a portion of the second length, and

30  an intervening length located between the first and second lengths, whereby all of the first
retainers and all of the second retainers face the intervening length. The assembly further
mcludes a suture insertion device having a substantially rigid, elongate body having a

first end, a second end and a length, and a recess proximate to the first end to receive a
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el ongate body having a first end, a second end and a | ength, and a recess
proximate to the first end to receive a |l ength of suture. The nethod
further iwolzatas2Baci ng a portion of the tenporary hol #iCRgISp@9/6308i t hi n
the recess of the suture insertion device, inserting the suture insertion
device, so as to forman insertion pathway, into the body of a mammal until
the first end of the suture reaches a predeterm ned | ocation, retrieving

t he sut ure lemsieof sunred @Vt aethod fartériedtdaplsitss pontioalol thedpeogathgt o t he

i nsertion ﬁat hway gﬂ%il the suture insertion device is renmoved fromthe

body of a Pithirige 68 Hghe HEUIe RSP ot vicht P& UP® TeshBirh SFUPRe body of
a mamal . gL0Re 6 3R Mody DY & Hhd el dslto kbRt Qﬁ{mr@rﬁ%\éh efvg:'é,iﬁseﬁﬁ;nh()d of
anchoring a suture wthin the body of a mammal. The net hod i ncl udes

provi di ng anthesyeml thehesdsnrpachds angedetomimdtlocationhetrevityshe pasrear e j oi ned
together to form looB The lI 0 hﬁls. a first Ien?'t hlptff sut ure having an

el ongat & fiPETIPLRyICeLUpIEHES Lot ¥ INFEHOp BEdFARFEUHPE P UELS HEHPbm t he
first body dedicadid dehdtved bRCtht 88dy bMembmhil, aheleRhdne) e MeigAfodiuaResed on the
peri phery of the first body along at |east a portion of the first length, a

second | engemaimady ithegpasly pif amedmngl. of second retai ners projecting fromthe
second body in a,second direction, the.second di.rection bein osite to
the first di rectmBiiotno vulShd® s arhupSTBER nasR e althe Tk WhEROE e y
of the secandbiyf ahgimadt Thee@sthod indidel provfing Riease®bRthavigt h, and an
intervening length | ocated between the first and second | engths, whereby
al | of 1Phe cppyirsoup danghnelrsytianiyhate theendsifee inegrienstarap frersa Poape Thetoop

i ntervenin The e i i tion device
having a sBs ot o AEREBle el BALoAAHES: FrePiblOR d R85 Socond
end and a Isestginmndaniits@inteec@ss: oo, aphealitg of fist fetdisdrs @ofctine pepheby

al engt h of sutuyre, The, rre}hod further. includes placjng.a portion gf t he

i nt er veni ngfrqr%ﬁ@tf’ﬁstmwa P&t fear agertion thgrertsif@ g dissslan: i 8RRV PEe,

i nserting th&aytings ?Rﬁ@&ﬁlg?&iﬂﬁ'}’dlf’fi%dn‘ﬂﬂ@ sE&)ﬁdQé@%nﬁfong af@m(lgoﬁﬁnas to
forma suture insertion device 1nseftion pathway until tThe recess reaches a
pr edet é6mi reatedfoe adirertionoppesee i the fitsh dirsaony arditsipterfeomgdestionalisposed
substantially alagng.the .insertion path ntil the.suture.insertion device
s removed PR ERATHGRY BT SHRaY PR (AR At TS BHSERO B ik ur e o
remai n in tRenkeidy s@ftiod MBIMBondHE RAESEM eloRYROLIORd half bH®) hanQvd des for
a nethod of anchoring a suture within the body of a mammal. The met hod

i ncl udes prtbivd sichign.anfonsh eeddiop andeiseepnd ieternehmgsegionep ghuraliaf olsthirdr e wher e
the ends arrgtaingli*srf)?oc} eét%%%teggﬁerglgf éo%li me%hilrc? géetior;r erﬂgné 898 st a portion thereof, in a
20  second direction, a plurality of fourth retainers projecting peripherally from the fourth
section along at least a portion thereof in a direction opposed to the second direction, and
the second intervening section disposed between the third and fourth sections where the
third and fourth retainers face the second intervening section. The assembly also includes
a suture insertion device having a substantially rigid, elongate body having a first end, a
25  second end and a length, and a recess proximate to the first end to receive a length of
suture. The method also includes placing a portion of the first intervening length of
suture within the recess of the suture insertion device, inserting the suture insertion
device into the body of a mammal until the recess reaches a predetermined location so
as to form a first suture insertion device insertion pathway, retrieving the suture
30 insertion device substantially along the insertion pathway until the suture msertion
device is removed from the body of a mammal. The method further includes placing a
portion of the second intervening length of suture within the recess of the suture

insertion device, inserting the suture insertion device into the body of a mammal until
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has a first half having an elongate first half body having a first section,
a second section and a first intervening section, a plurality of first

r et ai ner swprojoeei4ag peri pherally fromthe first secti oRCalusa@oAt3oBeast a
portion thereof, in a first direction, a plurality of second retainers
projecting peripherally fromthe second section along at |east a portion
thereof in a direction opposed to the first direction, and the intervening
section di shoseesshedcheenpicieefminsd lc@atbrsecand faaci s@osd wherednddngod | r st and
second retajners face the first Lnt%rvening section; and a,sec?nd hal f

havi ng an éiemsé&ssﬂ@édﬁ@ Aal SRR R AV ETHAR e cetubrigRtially Along ha

section an ' ' | |:d b hfers
%e@onﬁq{%er i dl {/ﬁd}?\ﬁf%}ﬁ]\ﬁ}hﬁ ghesﬁ,@&rb MeertonRlevicakd Ite}ﬁotgf:ﬁl HBh e HE&AHM

proj ecting periph the third section along at least a portion
t her eof , i m mameabnrdd diusegttheiength @lsutuat iotrgmain ihobe bddyrdtaanmemsl. pr oj ecti ng

eri pherally fr the fourth. secti.on al ong,at. | eas ortion thereof in a
By eoti Sa opposddeieenaneatisRGut vt e o for § fethod cB RtchoRpe A ey

section di spasgehetRiaveen middemihiTd dkod ERHES tﬁegﬁebpaﬁgrfemi@ dnh@sdihlyd and

fourth retainers face the second intervening section. The assenbly also
i ncl udes a haumngracontigequs ilengtidefsue mdeterhe ands ane roamad tagdtherrtp doran a Wopngat e

body havi fi . d d I h, ..and '
Lo tho 11 v apteshttinSBitun s 5T e RS o Cof & St A o St BR Bl uce ©

placing a pe¢tdndaviig dnhorfdateSiody b ey afirhichakte d gdddn@bars Uhd A intért &iifg t he
recess of the suture insertion device, inserting the suture insertion
devi ce 1Pnt daitHecarsdietseenthedirsiiprt and the seppndriaried pluralife pldlérstretginstret er ni ned

| ocation sq, gctfn oA {Reehritirp%ﬁtin §gfs'r'&i?eciﬁ8§ h gﬁﬁ%ﬁ@;&%@%&{oﬁw& fat hway,

retrieving-t sature insertion device subs e I nsertion
pat hway untpetiplidne obthe body alosedtti¢asna gtatiorcef ths firsepay add & phmalithef deoehd of a
manmal . The nmethod further includes placing a portion of the secaond

i nt er veni ng*FERGPRIBTNE AR BCRFOR R HER seserbdiresion i sSendrdrerigeieiison
devi ce, | n?@g&éit@% 1RGSRl S SELhO RecAlRME 68nk BlsBodelBn lﬁﬁq%éri er@of@emal

untilthe r ss reaches a predetermned |ocation so as to forma second
sut ur e 1P nseetdndibodevlongat leaser porann pathhweopnd teagthi &V ofitge titseresamars ef theserti on

devi ce sub ntially.along the.second insertio hwa ntil.the suture
"nser t1 on dugitel 3 Sh3RRa FURT BRasBRyE oS PR e o L he
length of sudtlbhGadeQhd RERdhidgdbattT eB@¥c@In. AHIRINB insckfibn BEESERYs 4 Nvent i on
still further provides for a nethod of anchoring a suture within the body

of a mamralsubsridiahhtriged elonghtgdedy hinang & dipy cod, gcovidiindgindn lergiersy havi ng
a conti nuoyg. lenath, af (SHLW & MRS Fecé'hg 2 5093, %s%uiré’.i Tﬁglﬁeﬁ%ﬁtiﬁﬁ el 0 forma
| oop, and a“su P& T hEET T o devi ce T hé ?Gbp as a plurality of "sections
of sutaoe lieAigdd pl@agha portion of the intervening part within the recess of the suture
insertion device, inserting the suture insertion device into the body of a mammal so as
to form a suture insertion device insertion pathway until the recess reaches a
predetermined location, retrieving the suture insertion device substantially along the
insertion pathway until the suture insertion device is removed from the body of a
25  mammal causing the length of suture to remain in the body of a mammal, and repeating
the inserting and retrieving steps until all sections of the loop are inserted into the body
of a mammal.
The present invention also provides for a self-retaining suture having an elongated
body having a first end, a second end and a first section and a second section, a plurality of
30  retainers projecting from the body along the first section in a first direction, and a plurality
of retainers projecting from the body along the second section in a second direction. The
first direction is opposed to the second direction. The retainers of the first section face the

retainers of the second section, and the retainers being configured such that when the
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section having an el ongate body having a first part, a second part and an
intervening part |ocated between the first part and the second part, a

pl ural i t yWwof20foiaet43r et ai ners projecting fromthe first paTUS20946308T St
direction, the first retainers being disposed on the periphery of the body
along at least a portion of the first part, and a plurality of second
retainers projecting fromthe second part in a second direction, the second
di recti on heigidgofyopesistissetted infethe itiksike ofla haatma At the peinsebandheretadiecrer s bei ng
di sposed on the periphery of the_second tiltiogy al ong .at | east a_ portion of
the second “PBYgEh thegriaingFs gepgrally fey topatdinnapdy Grringhesertionsyhefdamags taach

section an Qh@ﬁéﬁué)ﬂc)y 1hRHIRER 'fkqnfn%h?z%(?‘,eaﬁﬁ tl%&@@n%ﬁ%eﬁ@rﬁl‘?;ngsi@%gvéﬁ,flen@@vﬁgh

section face the intervening part each section. The suture insertion
devi ce has the smbsigniledid adirdcgodopmkahtgdheinkatyn praivwvayg a first end, a

second end and | ength,. and a recess proxinate t first .end to receive
ST omat e oo ohs Pl iR SRR PR sk T edn P g SeF e R e
i nt erveni nGuR@d dontirishisnihd 88 s’ EeRIMIRS a bdtrebditibE Quthi@h8Yihk O cMBYdt&Ebody

inserting the suture insertion device into the body of a manmal so as to
form a sut teeingadestendri sdeandead apd e first sgstipaetiwmsecond sectiehe phusddy of r eaches a
predeterm ned. |l ocat.ion, Jetrieving th ture insertion devic .

st ant | alrgmsRanye e Torl bk BrsnAehe fdt bk TR feshEh il amtviv qevi ce
i's renmoved df i@ihéd grditing BomaheBoaElonpats katgnd fetibeingl Rc@id BrebtidetHe0 remai n
in the body of a mammal, and reggati ng the inserting and retrieving steps
until dP1 destdigpiiondieingmpppisd io teseqons diedion; ﬁﬂl@llﬁﬁ@d@tlfeyn%mdeapwrﬁ%@g. The

resent in i - - QM f f-F Wall r: i 5
Bl ongat ed Baluirp B SPIRICHFRE o BbuGRy g€ R boy bl IHGLRE |\
second sectendg seaod dvadd dnyl antl ardet @k haiesh, pnd h eciesngokinme foltke Aotldedtong t he

first section in a first direction, and a pluraljty of retajners projecting
from the b&ag (ISR © AITEOSS 883108 04 8T Jq’ieﬁr}%h%fé@ﬁhﬁ %?v@épfaswg TFRSST i r st
direction 's§ct9)BIQ>?ﬁ%%el_tf-(?etﬁi'ﬁﬁlgfsﬁﬁl?@ﬁh@ﬂué RCEdsU the HGirE REAINCES i at kG T TSt

section face the retaliners the second section, and the retainers being
conf i gubed atanghhd keagth whthe sttued atgedn the fistandrsecand sect®es tapd tisattmgtthefitst ssue

of a mammal, at the. poi.nt er.e the retainers converge, the retainers

general Iy ke eaqitatmediohy mamalgornieiaman tiah wimigetd the i ssue
by the retabfgs featifes RedbidBihedabehtiol e The LRLINRY HirtBaNAEIalidstef RSIngthdrOvenent
when the suture is pulled in a direction opposed to the insertion pathway.

The pr esentsuiuse/ Bertion dgwte by pullsiantiphorey semefdyrecomalpng the apsegsiniptiavay
gﬁlt L; ;eLgL ﬁ{%glgglﬁ%éﬁlﬁ%eﬁ iélgé) u h igcg\i/'gzlegistrg oxs’etdef9(§1n9ﬁe ord(gfvoif%irrrllgm%als, grlxé Ee{ugltn%i ni ng
20  the suture to remain in the body of a mammal, whereby when the suture is inserted into
the tissue of a mammal, the retainers generally flex toward the body during insertion
where damage to the tissue by the retainers is minimized, and the retainers generally resist
movement when the suture is pulled in a direction opposed to the insertion pathway.
The details of one or more aspects or embodiments are set forth in the
25  description below. Other features, objects and advantages will be apparent from the

description, the drawings, and the claims. In addition, the disclosures of all patents and

patent applications referenced herein are incorporated by reference in their entirety.

DESCRIPTION OF DRAWINGS
30 FIG. 1 is a front view of a first embodiment of the present invention.
FIG. 1A is a front view of a first alternative embodiment of the embodiment of
FIG. 1.

FIG. 2A is a front view of a suture insertion device of the present invention.
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having a first end, a second end and a first section and a second secti on,
a plurality of retainers projecting fromthe body along the first section
in a firswodorogsei4dn, and a plurality of retainers proj @Tiusgoo06398t he body
al ong the second section in a second direction, the first direction being
opposed to the second direction. The nethod al so includes providing a
suture insertion device having a substantially rigid, elongate body having
a first device did, 2B isgesidadictiert theeboldianrd: o Idévide | ength, and a recess
proximate to the first device gnd to recei,ve a cross section of suture. The

met hod further TS &%V RS SEEWsEHRY 8rViet O IHE- <81 With e diTi ng suture

into the rQﬁﬁﬁ%hﬁ&u%h?ﬂ%UﬂMﬂ@ﬂkﬂﬁﬁrtiOn device at a place along the length
of the suture between the first and second sections, and inserting the

first device endliGnt o ahkelabmdyseafonal wawndla peaiasofitie dssemblyrfifiSe? takem
pat hway _until the cess reaches a predeterm ned | ocation. The net hod
Adpgdiie A7y

furt her i n ieving the suture insertion device by substantially

reversing directiions & PBdglalfndiRIEprki@htdaln R dad dltulehehetVhaigs | NSertion
device is renoved fromthe body of° a mammal, and causing the suture to

remai n in tcRBveIBIY reingrsitbgrAgll., wher eby when the suture is inserted into

the tissue of a |, Lhe .retainers nerally flex toward the body during
i nsertion vher e danage! FaMvigY ol sty rnateuodipetid g hisiit ed, * and t he
retai ners genakishl y resi st novenent when the suture is pulled in a

direction opposed to the insertion pathway. The details of one or nore
aspect 4%0r enbodilFehis? Her ey of it alieradhiac gabedingnt ohthp presont ioyamgpn.
features, objectgrand . : ' - d jpfion, the
O avi ngs, andt HA0a( A e PARp@ASE I b 1P cABRARER! of 8L sFindAAThICEL o"and
pat ent applattaciiedahsetoef erenced herein are incorporated by reference in
their entirety. SCRI.PTI. ON OF DRAW NGS FI G is.a front view of a first
enbodi ment  of tﬁggp@ése%fr%%mf&ﬁe Oéem?w%glé-ﬂwgwg agpchgds i r st

al ternativepgahodi nent of the enbodinent of FIG 1. FIG 2Ais a front view
of a suture iInsertion device of the present invention.FIG 2B is a side

vi ew oft5t he enbddGnéats afrof Gew 2Aa séilo@a Ya¢uwsitian tubp for @whorfing teghssktinr e

i nsertion de%ice of FIG 2A with the first enbodinent of FIG 1 held
therein. FPE'ESs an enlarged sectional view of a portion of the assenbly

of FIG 3 taken @aGoRe 4 frB& e of the fourth alternative embodiment of the present
invention.
F1G. 9 1s a front view of the embodiment of FIG. 9 with a mesh sling attached

20 thereto.

FIG. 10 is a perspective view of the assembly of the embodiment of FIG. 8 and
the suture insertion device of FIGS. 2A and 2B.

FIG. 11 is a diagrammatic view of the embodiment of FIG. 9 in a proposed
installed position for use as a support for a human organ.

25 FIG. 12 is a front view of an alternative embodiment of FIG. 10 in use for
closing an incision where one end of the embodiment of FIG. 10 is inserted using a
detachable suture insertion device as shown and the other has an attached curved suture
insertion device.

FIG. 12A is a front view of an alternative suture insertion device

30 FIG. 12B is a front view of the embodiment of FIG. 12 showing the insertion
and removal of the curved suture insertion device, as shown in FIG. 12A.

FIG. 13 is a front view of the fifth alternative embodiment of the present

invention.
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FIG 5 is a diagrammatic representation of the tested suture | ength having
converging retainers thereon. FIG 6 is a front view of a second

al t er nat iwe 2embwetidaent of the present invention. FIG 7PC3/U8260006308Vi ew of
a third alternative enbodi nrent of the present invention. FIG 7Ais a
perspective view of the enbodinent of FIG 7 having an object attached
thereto. FIG 7B is a front view of the enbodinent of FIG 7 having a tack
attached t her et #IGAM4A isa@iagaanfationtewodfahe embadisenonir 16V a8 uaitiiobeisgibe f or
anchoring to the skin surface. FIG 8 is a front view of the fourth

al ter nat i vé"€M58di nent of the present invention. FIG 9 is a front view of

the erbodi ment afiGF|f % WhiinfudiRSlkd bt 9 cAltkaRaof PRY a0y iy 10 15

perspective view of the assenbly of the enbodinent of FIG 8 and the suture
i nsertion devalbd pokitibhGS. 2A and 2B. FIG 11 is a diagrammatic view of the

enmbodi nrent of FlI in roposed installe osition f se as a s ort
Fo o e or e B e BoRiERSE Attt BeBRRn e k e el nb Bulieadbt o

FIG 10 in Hspreb@ ufleRGdNY an inci sion where one end of the enbodi nent of
FIG 10 is inserted using a detachable suture insertion device as shown and
the other has afl@t i@isreldomiaredl & sicthradternasiae embpdidwnt efethe pragent12A i s a

front view.of an al. native suture inserti evi FIG 12B is a front
vi ew of then“éerlrlg%%livvrlr%lﬁ[[le SftuIE pseryost ‘g%‘iﬁ()ﬁ%ﬁ‘?ﬁgﬂigﬁ%‘l??i on and renoval of the
curved suture insertion device, as shown in FIG 12A. FIG 13 is a front

view of the fifth alternative enbodi nent of the present invention.Fl G 14A

i s a dilfgr dRRERENORPBINVENTdPDodi nent of FIG 13 as it is being .
installed. FIG &A8id t%nﬁ‘in%o%?ri@lmtﬂeféiﬁ/ fo?\élomenﬁe%@e 85’1’9%% B t(?fae Rk& 13 1n

its fully
as a limitation on the invention. For example, words such as "first” and “second”,

“forward” and “rearward”, “inner” and “outer” merely describe the configuration
shown in the figures. Indeed, the referenced components may be oriented in any

15  direction and the terminology, therefore, should be understood as encompassing such
variations unless specified otherwise.

In addition, prior to setting forth the invention, it may be helpful to an
understanding thereof to first set forth definitions of certain terms that are used
hereinafter.

20 “Self-retaining system” refers to a self-retaining suture together with means for
deploying the suture into tissue. Such deployment means include, without limitation,
suture needles and deployment devices as well as sufficiently rigid and sharp portions
on the suture itself to penetrate tissue.

“Self-retaining suture” refers to a suture that does not require a knot or a suture

25  anchor in order to maintain its position into which it is deployed during a surgical
procedure. These may be monofilament sutures or braided sutures, and are positioned
in tissue in two stages, namely deployment and affixation, and include at least one
tissue retainer.

“Tissue retainer” (or simply “retainer”) or “barb” refers to a suture element

30  having a retainer body projecting from the suture body and a retainer end adapted to
penetrate tissue. Each retainer is adapted to resist movement of the suture in a direction
other than the direction in which the suture is deployed into the tissue by the surgeon,

by being oriented to substantially face the deployment direction. As the tissue-
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installed position. FIG 15 is a front view of an alternative placenent of
the self-retaining suture of the present invention. FIG 16 is a front view
of a si xtwoabtoseaBi ve enbodi ment of the present inventiPOM/GHRAN/063981 Sut ur e
insertion device of FIGS. 2A and 2B. DESCRI PTI ON OF | NVENTI ON Certain

term nology is used herein for convenience only and is not to be taken as a
limtation on the invention. For exanple, words such as "first" and
"second", "pfeﬁftmih@"endnﬂe clh&ﬁtfai/lsﬂf thces awankor thndepl@uhant diraaioalwhetescr i be t he

configuration shown |n the figure | ndeed, the referenced conponents may
be or | ent ednRBIYOURISEHS GRS IHETE e HEPOER NG QL oG e

under st 00d @R, ENFATRSSIAG. BIED MAG ALlANT: HLRSA: BRECIGIGALOL RGN Se. I

addition, prior to setting forth the invention, e hel pful to an
under st andlemgrtd:mmraeoﬂxet dnrefqtuost(o&m substamtialuefppnsxta toﬂse dﬂplcgmmladmedtlenhs t hat

are use hereln ter " Sel f stenf refers to a self-retaining
St ure: Sopdnisr tig Ehimeasiee i R row TR HRBoxbEuisNide b etk sach

depl oyment sgpafgiallQal g%he wt&ﬂa%%y)l kdrbdsahé RMainSWnHE & RAMHEBS 1RNAneep! oyment
devices as well as sufficiently rigid and sharp portions on the suture

itself to pedetn an@1m¢r§bv@atch®eaﬂ¢peec@ateﬁ intp heswrenndimgftessee, rod sesulis Wr e t hat
does not uir lcnt iLn |,,ts

posi ton 1 nee i B ey @ity Meadaiihe yP o8 b B cliPedidse may
be nonofi | @mﬂhowgérfesta@ﬁngmmre&dpmﬁ ures, and are positioned in tissue in
two stages, nanely depl oyment and affixation, and include at |east one

ti ssue Pet ai ner ."Retpingg geniigirainer refers fo SPIHigUAtIOpR PHIISTEP rofaingrs aphedr ref er s

L0 25U SRRt BAULDG 89 ShALNSE OB RROIAEL A RAM UhResSlkUr e body

and a retainer en trate tissue retarner 1s adapted to
resi st noveoektimes atsdsleefsmédjtroasl bam cohfigatii@n” ot her than the d| rection in
which the suture_is deployed intg t i ssue y t he surgeon,

oriented to subsﬁaﬂlﬁ?ﬁv ¥ relen t?ﬂé@@é@ﬁ%@%‘?ﬂ VROPBORFS ] tfﬁéllf% L and. of

ti ssuepenetyalddigqGnts Qéed?@ eﬁzléﬁﬁéﬂt Nfdes B@t‘iﬁélu@é"ﬁa)é shfuPdhddiR. RPLayAENt

di recti on when nDV|ng t hrough ti ssue during deploynent, the tissue
retai néps shsad thapde noaiotinomtagy ay, multifilamentary.

“Monofilament suture” or “monofilament” refers to a suture comprising a
monofilamentary suture thread.
“Braided suture” refers to a suture comprising a multifilamentary suture thread.
The filaments in such suture threads are typically braided, twisted, or woven together.
20 “Degradable (also referred to as “biodegradable” or “bioabsorbable™) suture”
refers to a suture which, after introduction into a tissue is broken down and absorbed by
the body. Typically, the degradation process is at least partially mediated by, or
performed in, a biological system. “Degradation” refers to a chain scission process by
which a polymer chain is cleaved into oligomers and monomers. Chain scission may
25  occur through various mechanisms, including, for example, by chemical reaction (e.g.,
hydrolysis, oxidation/reduction, enzymatic mechanisms or a combination or these) or
by a thermal or photolytic process. Polymer degradation may be characterized, for
example, using gel permeation chromatography (GPC), which monitors the polymer
molecular mass changes during erosion and breakdown. Degradable suture material
30  may include polymers such as polyglycolic acid, copolymers of glycolide and lactide,
copolymers of trimethylene carbonate and glycolide with diethylene glycol (e.g.,
MAXONTM, Tyco Healthcare Group), terpolymer composed of glycolide,
trimethylene carbonate, and dioxanone (e.g., BIOSYNTM |[glycolide (60%),
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tissue during this phase. Once the self-retaining suture has been depl oyed,
a force exerted in another direction (often substantially opposite to the
depl oymerwodonrogwsei4dn) causes the retainers to be di spl a®et/uSe@mo63e8i r

depl oynment positions (i.e., resting substantially along the suture body),
forces the retainer ends to open fromthe suture body in a manner that
catches and penetrates into the surrounding tissue, and results in tissue
bei ng caughtimbetylumeraibbeate €2@b))and divdaridne (S4Mr EydroldydlthichreGbyp); anchor i ng"
or affixing the self retaining suture jn place. "Retalner configurations”
refers to CORPIYEGFHRTishOlds. PO Y SIEIEbAN. IHEPHIRE (£dat ur es such

as size, ShaperOSYNTARETFAIAGhET %trbtgp% Tﬂ@% SfrfQlanlbe il 'éf%ﬁé% HrfidSPTEL | Mes

also referred to as "barb configurati Suture thread" refers to the
filamentar ynllduﬂiarmmnfmrmemta roénafiensutfome, Thmpblymalrs used urtbs presequi ri ng needl e

depl oynent,. does not cl ude, t he needl e. sut t hread may be
monof | | anerESYon 61 beBet PobaEn PAPS RO o iy 2t el

“monof i | amgiamp 'le%fo%"irﬁﬂ&-@xﬁl gélwlre& EOHRY duirBPard dERADEH kRBN Pt SUt ur e
thread. "Brai ded suture" ers to a suture conpri si ng a multifilamentary

suture thr e%ltphcémtrél l?uhl!&&mﬂl’sm ROGHIR | 6ft, GB@“QQ@%@R}I@H& @040}@6@& |Sptwyesi ded,

tw sted, or v, al,so ref.e

“bi odegr ad BB dﬁ%ﬁ‘iq’g ‘}t‘ﬁbe’?&éﬁ}aﬁf{f@&ﬁ&éﬂe PEYEIL asttﬁe q ef{a?f‘%‘@’%"isch after
introduction i nt‘moa degeeRldblei(8lsdrdken Wavnnangbsabsordipshtny” tdfershody .
Typically, the degradation process is at |east partially nediated by, or
per f or Hd iSHUUIRCHPRIIHRE %1atef1§v§@felﬁ1mt'®@gﬁ}dﬁé§v|Cbﬁm splgfigh §u0ﬂ1@5§11%1ﬁ5ﬁh sci ssi on

process by hiigh ?OCB&Q/EEE% @gﬁglﬁsﬂs ﬁéa%%}ﬁﬁgddﬁﬂ&? e%xﬂ?tﬁéﬁ%ﬁgnﬁ%?%mr S

Chai n sci ssion y occu vari ous nechani’sns ng, fo
exanpl e, byoaibariioalor rte&qtdr(bp a(tkergnal ommdjtcﬂyuspmpe@demﬁemdertﬂdmﬁneon,
enzymati ¢ nmecha |srirs Conb atl on or these) or by a

é w G

t
phot ol yti c PHE: eGradaergas Hﬁ&@nb%wbﬁapﬁefléﬁng mf%@ exanpl e,
using gel %gg}{s&%%\gng ﬂi&&ﬂﬁ%ﬁeg{e RSP R vt e‘ﬁ‘aﬂﬁ&ogﬁl?leh@(esot aR@ldy mer

nmol ecul ar es during erosion ‘and breakdown Degradabl e suture
mat er i db mlmmﬂWQeﬂmlmmlmemr whwgpykybuﬁeeiela@il@k wepplomgnef s of

N Th i et hym AR OB B RS TR e 6L AP By eEer pol ymer
conposed ofyigly aekdideg., stamless steel wire), polypropylene, polyethelene, silk, and cotton.
Sutures made of non-degradable suture material are suitable for applications in which
the suture is meant to remain permanently or is meant to be physically removed from
20 the body.

“Suture diameter” refers to the diameter of the body of the suture. It is to be
understood that a variety of suture lengths may be used with the sutures described
herein and that while the term “diameter” is often associated with a circular periphery,
it is to be understood herein to indicate a cross-sectional dimension associated with a

25  periphery of any shape. Suture sizing is based upon diameter. United States
Pharmacopeia (“USP”) designation of suture size runs from 0 to 7 in the larger range
and 1-0 to 11-0 in the smaller range; in the smaller range, the higher the value
preceding the hyphenated zero, the smaller the suture diameter. The actual diameter of
a suture will depend on the suture material, so that, by way of example, a suture of size

30  5-0 and made of collagen will have a diameter of 0.15 mm, while sutures having the
same USP size designation but made of a synthetic absorbable material or a non-
absorbable material will each have a diameter of 0.1 mm. The selection of suture size

for a particular purpose depends upon factors such as the nature of the tissue to be
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trimethyl ene carbonate, and di oxanone (e.g., BIOSYNIM [glycolide

(609 ,trimethyl ene carbonate (26%, and di oxanone (14% ], Tyco Healthcare
G oup), cwspabwses3of gl ycol i de, caprol actone, trimethylPemase@olocivat e, and
| actide (e.g., CAPROSYNTM Tyco Healthcare Group). These sutures can be in
either a braided multifilanment formor a nonofilanment form The polyners
used in the present invention can be |inear polyners, branched polyners or
mul ti - axi alsupoéd/aelrthe irxanpbest afsmetit toncaxisalvhile byialsr Sutusddnaynbesmbier es ar e
described in U S. Patent Application Publication Nos. 20020161 168,
200400241&?5%&&@9@&65 thiep e ity f e SR e P4 A Tesstute tac er  a
ose tensi it eagkioPP s hliE HRMSLd L ABEY ALies: maliear S50 Rdablsd O

referred to as "non-a abl e") suture” refers to a suture conprising
mat eri al t ketreasngere.dk gy @dedindyrsehditimt sled siwirenarsluntthads ahemu¢aiturtireact i on

processes (e, g., .hydr sis, oxidation/.redyction, en tic.mechanisns or a
Bonb! nat o oBres e Biek i SSh i a6 ST PR 8 MRbn- degr adabl o
sut ure mat gfhigdtiohCbuslas3 poliyani-de-6ad-904 knNoneas 710y kAN - U6 A Nyd.on 6
and nylon 6.6), polyester (e.g., pol et hyl ene’ terephthl ate),

.t’,reéﬁxﬁ)@n%

pol yt et r af | uor oetNegdllengaqheneay e dttgshimeneet andedisrto @tshipireregypiring

pol yet her-ester. such as_pol ybutester (bl ock caopolynmer of.butyl ene.

er bont hai S0w narpn Jral P B fyi-gicat BiREE ARBRE T aeyrbéEine e o
al | oys, netdlng(a@h&ivessirai 93l fo8E. Thepbinvbf ffachBOl P HYhEe & thoakydé kel ene,
silk, and cotton. Sutures made of non-degradable suture material are
sui t abll8 f dmogpEstheat¥a8Rs in which the suture is meant to remain

t | .£ . . s
pormanent |y or 13, TRaRledl (0 ARKSLAR Lot LGHBYRS, 1T bR RACHnich Sy

dianeter" refers t aneter o sut ure.

under st ood ii &y diffaentshypesf fosis aiccdrepgithss Nlerb ardusednantiipesoé sut ur es

descri bed herein and that Thil the term"di aneter” is often agfoc#ated
dlgs nog

with a cir d5PHFS. FaHMBHeRsedissand sy nesdles s f Buate resdiest s v A &'a
cross- sect IRl AITRNR ORoRS 8PGIEAL il e Lpiel QI:PRENYnfthe awrﬁggﬁ)a@ anfut ure

sizing is based upon dianeter. ‘United States Pharmacopeia ("
desi gndti omrofirsudtd pe sigd. zatraumaticfreedied ate@ yZlessandhee higached tothageumrd 1-0 to

11-0 in the s | ey range; in the smaller range, the.higher the yal ue

o ecedi ng. AR YR AST RS gy fhe SRk Pl RS Tuert 67 Mo el & 4Re"Bct va
di amet er OfplghtSHY Bf BieWebdle ABRANE 1RA deRRmBH LS EniBhepd RlholdMeth@te ady way of
exanpl e, a suture of size 5-0 and nade of collagen wll have a dianeter of

0.15 mm whieede segethes sty irngmeatieneedle the thread comes out of the needle’s hole on

both sides and often the suture rips the tissues to a certain extent as it passes through.
20  Most modern sutures are swaged atraumatic needles. Atraumatic needles may be
permanently swaged to the suture or may be designed to come off the suture with a
sharp straight tug. These “pop-offs” are commonly used for interrupted sutures, where
each suture is only passed once and then tied.
Suture needles may also be classified according to their point geometry. For
25  example, needles may be (i) “tapered” whereby the needle body is round and tapers
smoothly to a point; (if) “cutting” whereby the needle body is triangular and has
sharpened cutting edge on the inside; (1i1) “reverse cutting” whereby the cutting edge is
on the outside; (iv) “trocar point” or “tapercut” whereby the needle body is round and
tapered, but ends in a small triangular cutting point; (v) “blunt” points for sewing
30  friable tissues; (vi) “side cutting” or “spatula points” whereby the needle is flat on top
and bottom with a cutting edge along the front to one side (these are typically used for

eye surgery).
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sanme USP size designation but nmade of a synthetic absorbable material or a
non absorbable material will each have a dianeter of 0.1mm The sel ection
of suturewei2am/dfeem3a particul ar purpose depends upon fa®CHAS2609063086 t he
nature of the tissue to besutured and the inportance of cosnetic concerns;
while smaller sutures may be nore easily mani pul ated through tight surgical
sites and are associated with less scarring, the tensile strength of a

sut ure manuf act Wuede heatlesangy Memberaf exveal sHapadsicludindedy sasght\ii) haldecr easi ng
size. It is to be understood that_ the sutures and nmethods. of manufacturing
sutures di SENGEY Sﬁeaé} Higigles it 38 Srsieaafa G- 67 Qi eiestef®, anc| udi ng
wi t hout 'ir@oh@oh&{‘cﬂrve.& 5 4, 3, 2, 1, 0, 1-0, 2-0, 3-0, 4-0, 5-0, 6-0,
7-0, 8-0, 9-0, 10-0 and 11-0. "Needle attachnent” refers to the attachnent
of a needl e to Duswingrreedlesaicrdengitednter £xampeph djfnaientiNitso6.82388kandand can

The poi it 412 sk ELdNTeRa o1 PRE St SHBE 02 (e (ST Sk phATas e Bnage.
"Suture need 874665806289 aMESAEE813HEY SERIGELLAY, NoHHIIET TN 4 55848, Whi ch
conme in rrang different shapes, forns and conpositions. There are two nain

types of ndbtivasc Gorpubaiepcineear 28650 livicadteatthesre dadtheldaveny @livat i ¢

needl es have,channel s or, dril] ed..e t hat, i.s | e r ind ar e
ool Tod oA eSS Chie ol e btlle iR LS Wi 1 YO 1f0

At raumat i ¢ SnEEH72S 5 876 68y-endSeBIul2aTk: aitirds bedribal hdieinSudylscedeployelie
factory by swagi ng V\,herebéégjhe suture nmaterial is inserted into a channel
at t he 1Bl untithepyaristy phecedledypes (isiuding witheis Aimyeatign gpiyed.ostrgight. deng. skeipe to

hol d the suyture I her. - @:jg‘ﬁ ¥ : Lt hread

conmes out o M{qhgﬁﬁgoeg)?%q’sﬁﬁ%lggﬁ{gﬁgggﬁf &git(1 glghglﬁ i &tuglﬁﬂltﬁﬁg&gﬁbﬁﬁé rips the

tissues to tapecat, had o Exth@nindasedit apabarsat teblirogel.(invbslingwdiesun ligtitatios ar e

swaged atrau&%ti c . needl 35. traumati c needl es may be permanently swaged to
1@%@8

the sut ur e BrledgydEmgps fodhome of f the suture with a sharp strai ght

tug. These "pop-afctgie dRrSerGONIRAIY dSEEmERF of NiRfk URbBImSHI 18R ac Waer e each
suture is only passed once and then tied. Suture needles may al so be

cl assi flbed vadewpdinhgf that ndedler Whilathe gonstiayeteFos ofbxmmpbaatedeediiaes may be

o0 el Bl S O e Rl B R SR eha R he °
shar pened Guidciang @gggp@n&,ﬁéayofﬂ i dgpe (111) "reverse cutting” whereby the
cutting edge is on the outside; (iv) "trocar point" or "tapercut" whereby

t he needl e body ‘Woundphepuggidefers to a surgical procedure for closing of a wound. An

injury, especially one in which the skin or another external or internal surface is cut,

20  torn, pierced, or otherwise broken is known as a wound. A wound commonly occurs
when the integrity of any tissue is compromised (e.g., skin breaks or burns, muscle
tears, or bone fractures). A wound may be caused by an act, such as a gunshot, fall, or
surgical procedure; by an infectious disease; or by an underlying medical condition.
Surgical wound closure facilitates the biological event of healing by joining, or closely

25  approximating, the edges of those wounds where the tissue has been torn, cut, or
otherwise separated. Surgical wound closure directly apposes or approximates the
tissue layers, which serves to minimize the volume new tissue formation required to
bridge the gap between the two edges of the wound. Closure can serve both functional
and aesthetic purposes. These purposes include elimination of dead space by

30  approximating the subcutaneous tissues, minimization of scar formation by careful
epidermal alignment, and avoidance of a depressed scar by precise eversion of skin

edges.
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tapered, but ends in a small triangular cutting point; (v) "blunt" points
for sewing friable tissues; (vi) "side cutting"” or "spatula points" whereby
t he needlwoi2810fdéat43on top and bottomwi th a cutting edg@Caluspgoobzwsf ront to
one side (these are typically used for eye surgery). Suture needl es may al so
be of several shapes including, (i) straight, (ii) half curved or ski,
(iii1) 1/4 circle, (iv) 3/8 circle, (v) 1/2 circle, (vi) 5/8 circle, (v) and
conpound curve. “Jusu¢ elagativagdbe@dual’ eefdasc hishedcal prarcedntafigl repositioniify Pat ent
Nos. 6,322,581 and 6, 214, 030 (NhnL, I nc., Japan), and 5, 464,422 (WK. Core,
Newar K, DE)H,SS%*?O% adavyergdgratign jou higher elevatign (saemayye sheibausing ¢iigstialr gi cal
Cor p , Nor . . . . ( i 2 4 .
7,063, 716 \(@ !éséte%}fl’et (ﬂ%gtrlglf g, Tt E&Q@gg R fﬁ%ﬁ%"%g ‘Qﬁgretd o2 are
descri bed, sbitismeanphenorinal UiBtdraiceositiNes Ho8et@9with bre, r80iatibid effbct876, 675;
and 5,693,072. The sutures described herein . be.depl oyed. with a variety
of needbe’ BYBELC { ARG UHIT LA G5 RS HiOL G Peif Vi Ruy Skt dese iy
short, m crigy tROFlaBObEREENMhe sOSRALAI St de'eﬁ G SH AR EE Fhuk NN G fRGaMiskiro Ut
limtation, cutting, tapered, and so forth), and needl e attachnment
t echni ques tQ pak | Kagkhidgt poedsoras are désisneil emlift didse baagingnigssues pdpard onand so
forth). * Needllneledifarh?trero" e[refc?r 3 %81 ¢ Q:e driog tref;n Ofn 2% as lljst i gleqecpolnoymant
needl e at the W dest %Sioﬁ? %]f tHha ﬁgem%. PSRV R & er s
of t en assogirgdedGreMbregefidraltylaalssesibritionhyprodetiulesetedsed ehakippesah@od herein
to indicate a cross-sectional dinmensjon associated with a periphery of any
shape. 19w shangs thafupats foppgigvitgion odipeiovar tipe.cedpiics teraporg) diciighast a
wound. AN Bl ERRGETALA ¥s OSrib Bl O shlflg Bk hkeRThPAGLBER, EXE BENAl OF
internal surface Is cut’, torn; pierced, of otherw se broken Is known as a
wound. A waepgditoasdoithyucdeutisn,wheome peodediiregtissiys ot repogitionsd laeeraldy

kin breaks. .o urns, nuscl.e tear bone fractures).

conproni sed (e.q., ] . ,. or
A vrrvtr))und naﬁa\%%y gfa{alstgﬁ%ﬂ}hf& %ﬂlélfys@%\ﬁaragtha BGHERG ,mffeapli?y (gweisd) gy wdst

procedure; BHyestile Eﬂﬁ&%&¥ PUS rHoSRRBRE] suh M d e RRAHE Fioh ﬂ@es@%&@ddgcondi tion.
Surgi cal wound closure tTacilitates the biological event of healing by

j oi ni ndy or‘neltdel y approxi mating, the edges of those wounds where the

ti ssue has been torr ut., .or .otherw se separated. .Surgical nd, cl osure
directly apposes Miabfirss ik SR TRsI0an Bhrie i Ateettf g
M nimze t Bk Wi sReWs phesse ofcar Bt N rddatinb/a8vik@ng symptoms associated

with disease, and/or repairing/replacing damaged or diseased organs and tissues. While

normally composed of biologically compatible synthetic materials (e.g., medical-grade

20  stainless steel, titanium and other metals: polymers such as polyurethane, silicon, PLA,
PLGA and other materials) that are exogenous, some medical devices and implants
mclude materials derived from animals (e.g., “xenografts” such as whole animal
organs; animal tissues such as heart valves; naturally occurring or chemically-modified
molecules such as collagen, hyaluronic acid, proteins, carbohydrates and others),

25  human donors (e.g., “allografts” such as whole organs; tissues such as bone grafts, skin
grafts and others), or from the patients themselves (e.g., “autografts™ such as saphenous
vein grafts, skin grafts, tendon/ligament/muscle transplants). Medical devices that can
be used in procedures in conjunction with the present invention include, but are not
restricted to, orthopaedic implants (artificial joints, ligaments and tendons; screws,

30 plates, and other implantable hardware), dental implants, intravascular implants (arterial
and venous vascular bypass grafts, hemodialysis access grafts; both autologous and
synthetic), skin grafts (autologous, synthetic), tubes, drains, implantable tissue bulking

agents, pumps, shunts, sealants, surgical meshes (e.g., hernia repair meshes, tissue

23



bridge the gap between the two edges of the wound. C osure can serve both
functional and aesthetic purposes. These purposes include elimnation of
dead spac®Oly104ppMexi mat i ng t he subcut aneous tissues, mPAINAIS2@0/06398Df scar
formati on by careful epidermal alignnent, and avoi dance of a depressed scar
by precise eversion of skin edges."Tissue elevation procedure” refers to a
surgical procedure for repositioning tissue froma |lower elevation to a

hi gher el evaiff@ds)( fistela, treaowdntg sping! ibipaite(eign, atifitinldaterantcbaposcd epinal t he
direction of .gravity). The retaining |liganents of the face support facial
soft ti ssuécui“ﬂngﬁ‘écﬁo? FraRrn st 5%i ¢ position. However, with age,

gravi tational ef{ &6t QRNBYE i HOUANRH Ui broPRel BiripdsiiRye and the

underlying |iganents, at descends into pl ane between the
super fi ci alcoahigurdeap, matiod$ of msmifactutimisndanthaidngf fsaxg el f-reiagsuesystensag.

Face-lift procedures are designed.to lift these.sagqi tissues, and are

one. exartpl 8" OF SR LEPE o B B1eaUk MR (et 4D Y SLRUIPEI B &s a ti Ssue
el evati on puAGEHHE:HsYPES I%eﬁi%rsai%érlbr heldidSsnBodl MMahbRIVeRIiRRGAUr € Tever ses
t he appearance change thalt) results from grawf’atl on effects over time, and

ot her tenpoedbrmadificect s t hat cause tissue to sag, such as genetic effects.
It should be notlfec}e tigatnot itg ue, can al Slﬁ)erbl% 1rep%ofs]iretni olqeq rvx,it 6011(1,}1 gl evati on;
in sone procedures T d08sal%e ?‘é(p(%’i‘?l o%e& 1(Iea‘l? SrAfY ymt S8 F RIS t he

m dline), rRgdedondingtorwmiiths elehnts thiduBRIut @lie deREQI etk YFighevashed} aiffonor der
to restore symretry (i.e. repositioned such that the left and right sides
of t he !Bodyiewaf tig'first emodiraent ofjthpinsesentopvention) dihe firytembedinent ghtheobj ect
placed in_ (hechOflYediRh idfaRUNBRATE oPludSbahl iy RDY Q' QL iRl URGhbON.
reduci ng/ al'l eviati hg synptons assocliated w t | sease, and/or

repai ri ng/ rseglacidnmddanagednog sdittmaise dhe tqgatisofandire i @ haem clygakes! bedymal | y

conposed of biqglogically conpatible synthetjc terials (e.qg.,.
medi cal - gr a}d@né_tfaeﬁr&ﬁ%rtdegﬁp e i hﬁi%ﬁ?lah%jk%fﬂ%renﬁiééawné 2 plgliyiRfifEsisuch as
pol yur et hangy;std 186 endRle FroR @b @ peQldTehe RREEIJr A SHrst fofioRine £xpPIENOUS,

some nedi cal devices and i nplants include materials derived from ani nmals
(e.g., Sxenogradt stdicsuahbyasrawndl.e Thamely 20ngdioaes tnidmadtiani is sihech thach as

heart val ves; natur,a occyrring or. ¢chem cally-nodifie | ecyl . es .such as
Col hgea VRt RISl eSStk A o RF Bkt TB¢sireRd shaiely S Ak
donors (e. @nd 15ahl QPh@hits of SHGRd a3KaBRI® RFGaMS: frdvh BRURSIpRLSGTHf AR 1DAAR
grafts, skin grafts and others), or fromthe patients thenselves (e.g.,

"aut ogr af t 9f thasshorksesapihigirfoigsond direction, indicated by arrow 24. The second

direction is opposed to the first direction. Both the first retainers 18 and the second
20  retainers 22 face the intervening section 16 and thus each other. The intervening
section 16 has no retainers thereon.
Figures 2A and 2B show a suture insertion device 26 of the present invention.
Figure 3 shows the suture insertion device assembled with a length of self-retaining
suture 10 of the embodiment shown in Figure 1. As shown in Figures 2A and 2B, the
25  device 26 includes a relatively straight needle body 25 having a pointed first device end
28, a second device end 30 and a length 32. A protective cover 21 covers the pointed
end 28 to prevent needle sticks. A recess 34 is located proximate to the first device end
28. The recess 34 is for receiving a cross-sectional portion of the intervening section
16. Thus the recess 34 must be sized appropriately to accommodate the diameter of the
30  suture 10. It should also be noted that the intervening section 16 must be of sufficient
length so as to enable the intervening length to properly rest within the recess 34
without the first 12 or second sections 14 of retainers extending therein. The first

suture insertion device end 28 also includes a forwardly facing finger 36. The finger 36
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vein grafts, skin grafts, tendon/liganent/nuscle transplants). Mdica
devi ces that can be used in procedures in conjunction with the present

i nvent i orwpreelge743but are not restricted to, orthopaedPCTiUuspd0Ri063981
(artificial joints, ligaments and tendons; screws, plates, and other

i npl ant abl e hardware), dental inplants, intravascular inplants (arterial
and venous vascul ar bypass grafts, henodi al ysis access grafts; both

aut ol ogous sends syinilt diel (@Pss-sektion @fithd inser(atib®baagon$6 daging meértion intbubes,

dr ai ns, bIe tlssue bul ki ng ag punp hunt s, . seal ant s,
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treatments,y Qf sl @g@eﬁ&dﬁ& $hon tﬂé édt&ﬂeC;hs%kudnrae%fc\é%t eRral ek s%ﬁ%e 18pi nal

f usi on deV|c s, etc. 9Tke. di scussed above, the present
i nventi on phmnﬂdeéﬂmahpmsQﬁmbnsndumﬂﬁngmmamﬂpmswnmngmnm@%mﬂ9amauﬁmaiurlng

and net hods self-retainin ste ur roce whi ch
areat |y ot ndhelsb itk Ficas | Ty eyAHE O Re GetEr Sb A PR aTARTG EICL6e 1o
provi de sUREHIrOWithR e RGeSt dueing tibrvwaR@ moVBh oM fehd diveR| 26Dk aé N 6Lthe

Referring now to the dramnng wherein |like reference nuneral s desi nate

correspondﬁn@ﬂ@ﬁwgﬂﬁﬂﬂawcéﬂ ﬁmﬁﬁsdﬁhhéﬂgﬁ@hﬂiﬂﬁbe§@¢§ﬂé¢3%|§hgun¢¥g
shows a frg?t% f IeeéN I?I’f 11% e?hon ({e ce1 ch é:s ?l pe Sel o Ii]ﬁ/e 1to|non The
first enbodi'ne % OFUE R preseﬁ{ ihY Hf Sh°T el Jgg PG h 5? suture 10
and havi ng patiwaysds tiseqinke instRionalesRe 00ds Be&tdddntolfle BHE) G mBmeTay &8iwAl

section 16. The length of suture 10 has an el ongated body 11 and free ends
13 and 195. brr@escmss'eé N BOES deigil hgdowad hppdle 3¢ n%jloweéﬁabxanﬁp ardffixed taghe f i rst

retainers js@cc?fﬂr s'?g:é Rfq 56 OFhi ﬁzﬁﬂg&? syas %fhoﬁcﬁx\?\g é«gﬂgﬁoﬁ AR ustP&urldd &

section in a irection, by arro e arrow |nd|cates
t he di r ect iThie handief3il dficliides aduhdledods 3b|hh'heg atlngtiaaiska funerehetdnneraanglo fl ex

outwardly The second sec s free end 15 and a pluraljty of second
retainers 22 SRIEHE AP 5\ e Hgtbﬁ PRerpeds lenpgh| E\a?gitﬁurs#wi% £ eBld

section in & seconth AidieC] 1A dicalOfle BYes@fti®Wnadn dlife: %C@ﬁQh%lﬂeCt Ion
is opposed to the first direction. Both the first retalners 18 and

second16etdwmbmsmzénidﬁ@lbﬁeW1nterven|ng sectlon 16 and thus each other.
The intervening,section 16 nd 2B show

T e e T R S st B O R LRI G e Ph s 2B Rte ¢ ne
suture | ns@’eglbﬁéﬁ Qe ihRred %ﬁm&{eﬂfb&fidf 2] lﬁadnﬁﬁ‘lgt"lhn@j%:ro§&iu?e fn@& @k RbPe suture 10

of the enbodi ment shown in Fi gure As shown in Figures 2A and 2B, the

purpose of binding a wound, closing an incision or endoscopic port. Such that, when
the length of suture is received within the recess 34 the intervening section 16 is

20  relatively perpendicular to the suture insertion device length 32 at that point, as shown
in Figure 3. Figure 4 also shows an enlarged view of the cross-section of the
itervening section 16 of the length of suture 10 received into the recess 34 of the
suture insertion device 26. After the protective cover 21 is removed from the first end
28 of the suture insertion device 26, it is then inserted into a section of the body of the

25  mammal, typically within a section of tissue that will provide support for the first 18
and second retainers 22 upon removal of the suture insertion device, such as a section
of muscle. As the suture insertion device 26 moves in a forwardly direction, the device
holds the length of suture 10 within its recess 34. The finger 36 helps to hold the
intervening section 16 within the recess 34 during forward travel of the device 26. The

30  sharpened underside 28 of the device 26 cuts through the mammalian tissue to form an
insertion pathway 40. In addition, as the length of suture 10 moves in a forwardly
direction, the first 18 and second 22 retainers flex and remain close to the perimeter of

the suture body 11. When the first 12 and second 14 sections of the suture length 10
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device 26 includes a relatively strai ght needl e body 25 having a pointed
first device end 28, a second device end 30 and a |length 32. A protective
cover 2 Iwoavwy®214Be poi nted end 28 to prevent needl e sSPCTHRES20000638ESSs 34
is located proximate to the first device end 28. The recess 34 is for
receiving a cross-sectional portion of the intervening section 16. Thus the
recess 34 nust be sized appropriately to acconmpdate the dianeter of the
suture 10. Hate bésmuwothpidisl il riadimrd tHeltaldy tolie mantresly theiueg ssgstthofordardrust be

of sufficient length so as to enable the intervening | ength to. properly
rest withi ﬁfatVFﬂeof_rtg%é%Véces%f’_-vcf hersgt themacginy @tre@zy%ﬁleﬁgwﬁagi)w%% heg of
retainers ex{Rpe gleir&é?%%hﬂst?rﬂfﬁﬁyfobg%s%d %{h‘ériﬁsehﬁb%eﬁah&m. d&é’ﬂh%é‘rﬁgfﬁg, %ﬁea' SO

includes a forwardly facing tinger e finger 36serves to
cr oss- sect ioppowfl mdenient ef thedenige 3@etablas thbinduvémmge seasen {6 onfreetwlfa body of

a mamal_, di scussed in npre detail. . below  The |ength and, diameter of the
i nger 36 a1 g e LR <sponk HUedeE: 1 Pseet A Aav e e of ze. and
the suture jl@ndhaBt&lon TNQItHIBhCRSE 38R nIRCIMLRS Grd R BN Wah dhyogrt endi ng
menber 29 adjacent to the first device end 28. The rearwardly extending

mermber 29 alisetigreiromghe wserobu pethwaguargesilt Hierintehgningsegndifris figed or war d
novement of. the devj.ce . dhe length of the suyture.insertiqn device 26
Coposcd t o fiqm s BEdliE AR O feck SO drCihg®Sis® 2 S s AR Rb QY sER T o

sut ure i nse¥dnh € tihevd Gthé fasinadl PeReersifg tHaatiretfion@kere@sihk¥n®ttionan i nsertion
pat hway as the suture insertion device 26 is inserted into the body of a
mammal 10as Paflaypehtdhis sigesy mevemsnboitle sptredengly 10 A pdhestonapppseditgcat ed

Rol di ng. por Ao pafualoReeERas: ARKL 6 1RHndGield %y PARELE il o1 6°
body 33 havigidaad dgrginh nendmensutaudiection dpprged trathe élsedbngathengibyg al ong t he

side of the handle alo its length. .The suture hol dj ng channe] 35 is sized
to receive SXtp wgt%t%éfrggu@ FléeB’ft%F ﬁ@lﬁf@é&é@ﬂf@leiswmq%nlqmﬂﬂw@t e, which

will be di seHSSREnd Bodledahd mMARINEWL, dddutéSBe pbhGorPSSREBLY 19%r b8 YL Ur e
| ength 10 and suture I'nsertion device 26 are designed to be inserted into

t he body ofsectiameatht locThds procedure nmay be for the purpose of binding a

d, closi i nci sj. d ' . h that, . h
of ‘Suture s T odBCH AR A RS Pagas b sl MrmiseT i o beRion BEe FBRed & s

rel atively pigmRemSH woihia FurkiRr iR EUbINIR th8 $GHtH SNy i@ d RBsHdIeAZhaf t hat
point, as shown in Figure 3. Figure 4 also shows an enl arged view of the

cross- sect isghrosintlagy iimpeded by g bodg of & mangnalfat ahaltdragityeHoetiosuilhe &ed 0
received i N58s Sth Sach ?e%%ﬁls ofss%tu% wtoGFd then be tied or joined in an appropriate fashion to
20  complete the closure of the wound or incision.

In the case where the length of suture is inserted for the purpose of supporting a
body part, such as a bladder neck, and other pelvic floor prolapsed conditions, the
length of suture would be joined to at least one other length of suture similarly inserted
into the body where the free ends would remain proximate to the body part to be

25  supported. The part would be supported by joining the free ends of the lengths of
suture 10 under the body part so as to form a sling or similar support member to ensure
that the lengths of suture will prevent the body part from any further movement. Such
ends may also be joined to a single piece of mesh or other material conductive to
prolonged contact with the particular body part being suspended.

30 It s further anticipated that the free ends of the suture may be joined with a drug
delivery agent, such as a chemotherapeutic agent for the precise localized delivery of

chemotherapeutic drug to cancerous tissues such as in the prostrate and in tuomor

growths in other various locations. It is also anticipated that the suture may be
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suture insertion device 26. After the protective cover 2 1 is renoved from
the first end 28 of the suture insertion device 26, it is then inserted
into a sewODi20n/wR748he body of the mammal, typically w tRCH/US260006308n Of
tissue that will provide support for the first 18 and second retainers 22
upon renoval of the suture insertion device, such as a section of nuscle.
As the suture insertion device 26 noves in a forwardly direction, the

devi ce hol dstathed tb emgkingafevietion we 10 covricbiich with nieel €ms is3ded Thieerfinnger 36
hel ps to hold the intervenig% Eectkon 6. Wi thin ﬁhe.recess 34 during
forward trd6RA ofhertpgksdes ied 1o BoldHhemerhingerrtng RearaisddissysVBle t he devi ce

26 cuts thr o I; i n 1 i : . In
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addi tion, ngth of suture 10 noves in a forwar rection, the
first 18 andtusenepde 2Raahed & memaskel fenusandradevman therdms dt tsantifipatpé thardteer of

the sutyre body 11. Wen the first.1 ng second .14 sections.of the suture
ongth. JonaVB DR alBherarag @ hosid Bedltn e onBeuday T o R i 1 e user
stops the ﬁgﬁward travel of the device 26. The user then begins to renove
the device 26 by noving the device in a direction substantially opposed to
the insertion pdt$wald bexdressedghas deaadyantapeobibp ossentripvestenovertthe peodevi ce
26 enabl es tfe | ALer YERIPAL SEGLLE. A0 0 LE B d 186! LA A LS| ggation

wi thin t he FdEBEESHEHRE Flhgé?‘ggyho foﬁ@ef is a F%lkgtﬁ% o5t

i nt er veni ngackgok tiRfapkbtivaiddrag dbkver 6t ddhwhivaid he sédewigigingButuiavel s in
an opposite direction fromthe insertion pathway. As a result, the.

i nt er véRi ndesaise thsrpxae lpeatiop o therifeaneant e 4ebisved Bn thginerdls of peuredpgegionss,  and
the device R8icaayEmEQTRIE! Bl & AN Gfle [ORuEASR 31 R Sificad PRoroRIR DY
reversing the direction taken on the inserfion pathway. At this tine any
nmovenent ofcah piacs tieliten Ingthgplecikd ldcatian degded it e pappaseddy oo plogidenserti on
pat hway woul d resulj in the first 18 and second.22 retainers becomng rigid

and opposi AHBYEIRIFEAcY fnd o FRUdTedhe BisdlRidntcgianievisesutlt ROMOBEAMAY by
extendi ng Qi YRy dielbhienRchRE oPEEARRE.Ibnf oS Ur  body 11 and

into the surrounding body of the nmammal to secure The position of the first
12 or décond 14 Issemiigpatad thahdte frepcatls onthe langthhef sitreidf nory indledearm wound i s

bei ng repaired or an incision is.being closed,.this method would further
Cnvol ve | ol Epelgirgr abfihear thefts B Eiinby QBRGNP B o
simlarly isng@hhieHigduft Pt MBis Qfon@ aRBANEH tindd to%@aﬁfél?'ﬁfﬂ‘zﬁi dbj&et] RErh$ on.
The free ends of each length of suture would then be fied or joined in an

appr opri at & theks naskert epapicarrehemetherapeuticeagent toftee suderadength forassition.
into a patient rather than making the attachment at the time of the procedure. This
20  attachment ahead of time results in a more secure attachment and thus a more accurate
placement since it is less likely that the object attached will move or the attachment
means will fail.
In addition, because the attached items are inserted into the body by means of a
suture that is inserted to the desired location and then reversed, the insertion device or
25  needle does not create a further pathway through the tissue. This results in further
assuring that the suture remains in its intended location because there is no further
pathway for the suture to migrate. In some cases, standard suture may migrate along an
insertion pathway if that pathway is cut or ripped or otherwise disrupted. In the present
case, because the sutures are retainered and the suture and attachment are inserted using
30  adetachable needle or insertion device, no further insertion pathway is created. Thus,
potential migration of the suture and attachment are significantly prevented.
Also, because the insertion occurs only to the point of placement, neighboring

tissue located beyond the placement point, is not disrupted and thus, damage to the
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In the case where the length of suture is inserted for the purpose of
supporting a body part, such as a bl adder neck, and other pelvic floor

pr ol apsedwoandiase@ds, the | ength of suture woul d be joi Red/tSe0MA06308RSt ONne
other length of suture simlarly inserted into the body where the free ends
woul d remain proximte to the body part to be supported. The part woul d be
supported by joining the free ends of the |l engths of suture 10 under the
body part sarrasndieg fisueagasd pregeraed. STHiS Fatltsimppmirhalmairbartd dxpoansty e t hat
the lengths of sufure will prevent the body part from any further novenent.
Such ends rBFCRISIT Hie RayEfed ibalse wvigia a&@@éswe#e@ﬁ S oBPHEOHA o | al
conducti ve GRIM PG i & el ar body part being
suspended. r%sglltpgﬁﬂggﬁg? anti {c;%s‘ﬁﬁ’?&e‘ga?eﬂﬁ? Ql?iﬁ;eda ree ends of the suture nay
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| ocations. gkbhobsghlakssr ARtsh&diRatiedwlth@tihd Renct BELRreaRY. Wedt hachesnb, a
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repai r. Thdhe sugkepnaan dgkeat with fierl abcutaey thestgentrornigpuiorthtidesired catiewand ssue

whi | e providin file that is..|less pal Le to the tient. It is
fortner ant entef ok B adifcenl Rbeplel bR o T AR AN e Stk Qe FeelP bt ith  Dse i
radi ati on thei@p pddntiabwahbitCoRIF ethidabatiud denigitiohe ffeydrag agerpe att ached
to a radi o | abel eoFt_ag_fo_r the identification of tissue in xrays. It should
be st rd8sed uihgimarpdn zHyAiona gdersrmpnkers greuser tor radiaen drapyx thepikepthieor art

provides a éa‘?@rttﬁé ?(Jc%Ya%grtaﬁ& k?c%ﬁ%d%‘ié’ceh%n%éf&%@gxgkll%?,stﬁe hhofRycuSGhe as

mar kers, tags, tacks or erapeutic an Ivery agents or the like to
t he sel f - r ehdintiomespy one pastatss dodatien exlhbe. Inomads adsol thdeutinke amseatiy be

achi eved by the need|le or suture insertion deyice. Wth thess? itens fixed
to the sut f&e REEIEEIVGERN Bih Bekein h?éra%%aalrpﬁ\ﬁefr@gaémﬂ%duafaw biayed the item

in the pregjstr lQealdi R, #eRIGEKS fe hitGioRALh §0dh e?wgﬁ?gé’ tol RN oHBHHAUM
efficacy and can retrieve the needle or insertion’ device with no novenment

by t he 1§ut preseot invé¢rgioatwit phoredt siiBciausedadtion e mgnhdmey well eomfciger at i on. |t

is anticipated that.the free ends of the Length of suture 10 may include an
it achnent TGaEeR A" b Bk BF s SeRree Aue: fat st iy SafoL B bet R o '\ ne
suture, as (phpild &F thé ek @vérAll, al; ﬁlv&amm%emxé%ﬁt et 1drbsmatiansecur el y
fix an object, such as a tack, marker, therapeutic or chenotherapeutic

agent to tievises heeark efign halpahle imde priien andthys 4 opatei dpatienddisgiess han nmaki ng
the attachment a sﬁoﬁ?d lgel ﬁ%hgrf notteth thRl RS %&é’crh%ien;mio The suture discussed above are
20  equally applicable to the remaining embodiments that will be discussed in more detail
below. In some cases, an alternative embodiment may provide greater attachment
capability than the first embodiment discussed above. For instance, the embodiments
having a continuous loop of suture may be more appropriately suited to the affixation of
a marker or therapeutic agent than the single length which requires manual attachment.
25

Testing of First Embodiment of the Present Invention

Applicants have conducted tests relating to the self-retaining suture assembly
described above. The tests were designed to determine the pull strength required to
remove the self-retaining suture length of the first embodiment of the present invention

30  from within a test sample of mammalian tissue. A total of 62 threads were tested.
Some of the suture lengths were swedged onto a standard surgical needle. The standard
surgical needle had a diameter of 0.68mm. Other suture lengths were placed within the

recess of the suture insertion device of the present invention as shown in Figures 2A
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attachnment ahead of tinme results in a nore secure attachnent and thus a
nore accurate placenent since it is less likely that the object attached
wi |l noveworotdme2att achment nmeans will fail. I n additi oRCThSC@IHE3Bhe
attached itens are inserted into the body by neans of a suture that is
inserted to the desired | ocation and then reversed, the insertion device or
needl e does not create a further pathway through the tissue. This results
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only to the poi ntheQfmpAGERRNMmeaR RN RRMBde tias PHEi¢QS 800 BRYANM bt

pl acenent point, is not disrupted and thus, danmage to thesurrounding tissue
area is pr agmchadnt fom she sesut wes pecomphished byparitingihd setuposuaeirens thaf ect i on
for the patient. Jhis also results i hi gher .success rate gs. .
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potential wthout |oss of efficacy due to m gration of the drug agent.
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the nore focused the radiation therapy on a particular location wll be.

cases 0df ushagtached saedlerdamstsecdnngt lof madweanyrsesdiat diatedhd presenpstate dfacks in
hernia repair, .the repair procedure will have hi gher success rate, if the
Lacks ar e dhUEaGe] Ae niartas Gy edeeter sk dhogpdimem HSRE ST atate
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accurate placenent of the tacks for such a procedure. Further, the present
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| mprovenent, oye {JocFyl.J rz&tep%selneriigtﬁé sﬁtﬁgekilnglegtion device diameter is less than 0.70mm, it

20 will not provide a sufficient bore to allow the insertion of the diameter of the thread that

In

was tested. This presents a further advantage of the present invention. Detached suture
insertion devices of the present invention may be made smaller in diameter than
currently available attached needles. This results in a less invasive procedure and may
enable the self-retaining suture to grip the surrounding tissue more effectively since a
25  narrower insertion pathway permits the retainers to make contact with the surrounding
tissue with less flexure of the retainer. It should be further noted that a smaller
diameter suture insertion device enables the use of a smaller diameter suture. These
relative dimensions have been previously optimized in the cited prior art of Table 1.
The curved needles and suture insertion devices tested had a radius of curvature
30 of 180°/30mm. The lengths of the attached needles and detached suture insertion
devices were 50 mm. Both the attached straight and curved needles were made of

surgical grade stainless steel and were made by B.G. Sulzle, Inc of Syracuse, NY. The
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devices that are often pal pable to the patient and thus a cause of patient
distress. It should be further noted that the attachnents to the suture

di scussedwalzowaearse equal |y applicable to the remai ni ngPERRSAVIOAI081 t hat
wi |l be discussed in nore detail below. In sone cases, an alternative
enbodi ment may provide greater attachnment capability than the first
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att achdd nebegras ofiflg rdeirge bafl@rawnfoethe tlset gioop isckdwiveas FugreScur ved. The
att ached needl e . 0mm i n d%?hnetl%ré and the det achabl

"nsert1on devi octheri A AP aBLdIoTh OB AR S A deBe EHGE S HAYME e
attached nepdffiodiidn@hRhsi6ANNek Wide MRS RAY avdBkhehiclUTht GsduRMaRhESRIA
state of manufacture. The attached needl e dianeter nust be of a m ninum
di anet er t @ngrcondited essentially of muscle with varying amounts of fat and fascia. This tissue
is considered to be similar in structure/performance to that of soft tissue located in the
20 pelvic floor and in other areas of the human body, such as where access ports are made
for endoscopic procedures. Each tissue sample was marked using a guide to ensure that
the self-retaining suture lengths would be fully inserted in each sample tested. The
markings indicated where the self-retaining suture lengths started and ended. The
markings were located in substantially the lower half of the longitudinal axis of the
25  each sample. This was done to ensure that each sample had sufficient length on the
upper portion to enable an effective grip by the tensiometer without interfering with the
suture length. The suture lengths were inserted into the tissue samples in one of two
ways. For those inserted with a straight suture insertion device, the sutures were
inserted with the suture insertion device at approximately the center point at one end
30 and moved along the longitudinal axis of the tissue sample until all of the retainered
section of the suture length was between the marking. For those test samples having an

attached suture insertion device, the suture insertion device was moved through the

tissue sample length along the longitudinal axis. Once the retainered sections were
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for the boring of its end to a sufficient clearance to receive the thread
whi | e retai ning enough unbored perineter to enable the perineter to be
swedged owocepiomoed3onto the suture body. At present, if PCHAISSQ053981
insertion device dianeter is less than 0.70mm it will not provide a
sufficient bore to allow the insertion of the diameter of the thread that
was tested. This presents a further advantage of the present invention.

Det ached subdste! bensedrt the madawes s saturt isepioa sienice vay alved butne\thdessoade
smaller in dianeter_ than currently avail able attached needles. This results
in aless iMdasT BPydbutitéeand may enabl e the sel f-retaining suture to

Ori p the sur r oundj g d&asUB IRy &k ] SR Shie HBARMUIRE! BVBGuiNser ti on

pat hway permts the retainers e contact wth the surrounding tissue
with | ess fihexuomedavicetwrs inettad tepugh 4 sidhofithd tisaiefsampleemdnoted alduata a
smal | er _di anet er. suture .insertion d@vi ce.enahl es the use of a smaller

di anet er sUthved INSPHLANPARY & j 1A A YRIBTEOHRD BR8P IS T (@IS opt i ni zed

in the citedpRikificRdneQhird 8PIhe IdrgthHRNE Yi(SE. MAALt 88 SMhISUhi erkNSErtion
devi ces tested had a radius of curvature of 180730mm The | engths of the

att ached ndbighdssl winkinepdiesdlavirg she mterejafiached ithanetd exeire o vewheowdd then Bot h t he

attached st.rai.ght and curved, n | es e e of suraical rade stainless
ool "ona” VBRLHH prER e N ab RGeS A0 TR e S 308 DL

curved and cghfagie@RtitlsntHertBsieN 8RIcb OB Whe \tuRd owei£d MRdetheisgleaiOtcesise St eel
and were made by Pr%l/amDri tz Corporation of Spartenburg, SC.  The suture
mat eri dP wasedismag cleagpdfeqm Hsrdiss . ireturnyias fuisiioip esipeply DAOR YAV ng a

di aneter of 0.4 tal.pner di mensi ons
were 1.0 mmin i?Tengt H-IEE%S %g}e:#%?%ohﬁgggp{lﬁ@%ﬁ?%@%ngﬁgeégoﬁﬁs{%ﬁe | ongi t udi nal
axi s was 27enkiomadd) hodeh 200Qe Thetiae prdssofuks entaelanptidwiere Atableddibleabegpat t ern

wi th one retainer ing |located every 1 The retainer pattern conpleted
360 of rot Méffleaptb)@ﬁawftﬂ@ i it Bredng & e tohe Sk treadsned St ean H of

suture | engidis of he@ddick @fp WHIGH BadefiSeh RS ek YRE RISt hRvALfaRgeMent s
used in the testing. The first group was standard suture having no

ret ai nébs aripalng. str¥hgth ogrtiupinipde. deése s eakeaso e@suxe Bt th¥ ipertwecd itk wesoup had
retainers on one side of the sg{ewe. 1g‘nll){ Ig)re)‘.erored g.as." | x 0"). The
third grouf REHPEPSSHFSVBRIYIER VIYBIOPPIHE €l urlE FRHYPH (Y& erred to
as " 1 x 1'gperatddl dt RQatS ¢ 20 thcRABSpdrihihGreGmAYVBisher theSull@é Brok@ Gt LA (RE sitBleal ners
had a length of 3.5cm In the case of the third ?roup, t he space between

@l

faci ng ret avasandegirensherissua seinalgr dive dénstameteratisniayed thompxigwmapilbauf or t he
third gr Ourforic% ab Hl%\’t\ﬂnei &k alih%% 'oF pl?l‘l out. A total of 62 threads were tested including those
20  inserted by attached needles and detachable suture insertion devices, with one
exception. The detachable suture imsertion devices were the only type able to deliver
the self-retaining suture segments having retainered portions on both sides of the length
(e.g. the 1x1 segments). Of the 62 threads tested, 56 samples resulted in the sutures
being pulled from the tissue, 4 samples resulted in thread breakage, and 2 resulted in
25  the tissue segment pulling away from the top vice grip of the tensiometer prior to suture
pull out or breakage. The maximum pull strength recorded for each sample, in ounces,

is set forth below in Table 2
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The test sanples were pork shoul der segnents cut into rectangular strips
havi ng the foll ow ng dinensions: 3cmw de, 10cmlong and 4 cmthick. The

ti ssue hawlonolmgiéeT3and consi sted essentially of nuscl e RCTRUS2@WPsINGL anount s
of fat and fascia. This tissue is considered to be simlar in

structure/ performance to that of soft tissue located in the pelvic floor
and in other areas of the human body, such as where access ports are made
for endoscopte-pre F@Sro RS R-t-SS U SARE ARS8 LS 4R de to
ensure thatgthevselgvge‘ﬁ‘ntngmsuturea?enbfh§*mguld be fully lnserted in
each sanple*tested “The “Ir rklngs I ndi cat ed Where the” self-retalnlﬁﬁ suture
| engt hs st agt aThe MRLRT IS Wer'e rovared i subStantlaII% t he

| ower hal f @f axi's of“t he “dach” sanple Thi s Was donei to
ensure thatie W St f i entil ength. on thesupper. pottion i
enabl e an effectlve grlp by the tensi ometer without |nterfer|ng W th the
suture Ieng(h s the suture Tengths were. inserted into the fissue sanples in
one of two ways. For t se |nserted with a stralght ‘suture |nsert|o“
devi ce, the S WUEUE-B Sk RSB ed i thithefSuture insernt.idn.dévi PP ‘At
approxi mateky the. center DOInt

axis of theit|ssug sanpke un
| ength was bet ween
on
e
e

suture insef
ti ssue sanpk

sections wei el ocat ed betmeen the narklngs

nmoved out of L e, tlssue and_sever, rQ S
using a curyed suture insertion dévice, ’”@as
inserted thtoudh & side«of the tissue’ sanple and* noved.. ateng awgurve@

i nsertion pqthmay\ Theweur vedsi ngertion pathways sanpies wer exlrocat ed i
appr oxi mat €| Further the sanples

that were thTRAUET W 2 L ‘

moved t hrough the |nsert|on“g NGE. LR Iength of the
sel f-retaining suture segnent was contalned Within the tissue, the needle
was gui ded outward frontthe tlssue Once the needle was cleared fromthe

tissue, t hefa%ye %rbglowrgvsevllj s a 3 ara? eggeq 3, rgzrx(%{sl%get%e ﬁ(t)ut " Jtﬁ' % pul | tests

wer e perforne S<our ¢ ni-ve engi oheter,  node
200Q The fdiﬁ@es&ﬁ‘ééclﬂsfutﬁrh@esﬁddﬁ llrhe sh@m@tahe g@mpecamt@que belupe eThd wblesi des of

the bottomvice grip. The top of the tissue strip was attached between two
indicates the average pull out strength of sutures with straight vs. curved insertion
5  pathways, as well as those with attached needles and those using the suture insertion
device of the present invention. Further, the table assesses the average pull strength of
the different sutures having none, one or two sections with retainers thereon. As can be
seen from the data in Table 3, the sutures having a curved pathway with both sections
of the suture length having retainers thereon and having been inserted with the suture
10 insertion device of the present invention, demonstrated the highest level of pull out
strength. All test groups inserted with the suture insertion device of the present

mvention demonstrated at least equivalent holding strength when compared with

sutures with similar retainer patterns that were delivered with an attached needle.
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sides of the top vice grip which had serrated surfaces on each side to
achi eve greater gripping strength on the sanple. Care was taken to ensure
t hat the worvicgm2w@B the ti ssue containing the suture wa®Cmats2000i068084i t hi n
the top vice grip. The tensioneter was operated at a rate of 10 inches per
mnute until either the suture broke or until the suture was pulled from
the tissue sanple. The tensioneter displayed the maxi num pull-out force at
the tine of failjure or pull out. Atotal of 62 threads were tested
including those iinserted Ipetathad@Ngbdle &l drageRuIlSASRNgthsut ure
insertion devices, with one exception. Thggghgt achabl e suture insertion
devi ces were the Iaqy type able to deliver the self-retaining suture
segnents having [ret red partions on both sides of f length (e
1x1 segnents). OF the 62 t hrads tested, K&:sanples resjulted in thij
being pulled fromt iissue} ANedlRp| esatiasisdi(d)ebetached (Djfead br eaka

resulted in the {tiss é’ segnment Matdementg Stvaight (S Comveli@E)t vice gri
he E

t he
tures
ind 2
t he
engt h

Q C

-

tensioneter prior go suture pull out or breakage T Xi mum pul
recorded for each %amal e, In-oumes TS Ssertrortir bl e

in

bel ow, provides a&onparative anal y5| s regar ding the pullo in
ounces of each suture tested. The s are grouped into ps.
The table indi cat@ dohe ’ trength of suturgé ai ght
vs. curved inserti®n pathways, those with attac and
t hose using the |[sgture |nsert| 0 t he present i nv¢ ther,
the tabl e assesses the ¢ :

havi ng none, one & two n
fromthe data in Table h
sections of the |sutupe | er s ereon 8 N
inserted wwth the suture |nsert| of the present

denonstrat ed the hi ghest IeveI strength. Al

inserted with the suture of —thepr

\UAJ UIrc |J‘I COC‘IIL
denonstrated at || east equaval ent Tiﬁol ¢ ngwstrength when C?orrp@r edgw th
sutures with sinilar retaenerepatterms tBat were deld verted g;n t hsan @t tached
needl e. Det ached Needl e AvEragg Ptﬁ | -Qut Btrength 1/26/ 08 A ter natl Ve
Enbodi nents of the Preseng In&?ent; on <Fi gire 6 shows & figr st zal tErnative
embodi ment to the present “invention 6f FPgure 1. Fidgure i ncl udes % llengt h
of suture 42 having a first end 44 and a second end 46. A loop 48 is
| ocated at the flirst end 44 of the length 42. A plurality of retainers 50
ext end

Alternative Embodiments of the Present Invention

Figure 6 shows a first alternative embodiment to the present invention of Figure
1. Figure 6 includes a length of suture 42 having a first end 44 and a second end 46. A
5 loop 48 is located at the first end 44 of the length 42. A plurality of retainers 50 extend
along the periphery of the length of suture 42. All of the retainers 50 face the loop 48.
The loop 48 is relatively small relative to the length of suture 42.
In use, the cross-section of the loop 48 is received into the recess 34 of the
suture insertion device 26 discussed in detail above. The suture insertion device 26 is
10  inserted into a section of a body of a mammal. As discussed previously, it is preferable
to insert the suture insertion device 26 with the suture 42 into a section of muscle so
that the retainers 50 are better able to grab the muscle tissue and hold the suture 42 in
place. Conversely, the insertion of the suture into an area of fat will not enable the
retainers to effectively bind themselves to the surrounding fat and thus not enable the

15 suture to be effective in its ability to bind a wound or support an organ or the like.
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al ong the periphery of the |ength of suture 42. Al of the retainers 50
face the loop 48. The loop 48 is relatively small relative to the | ength of
sut ure 42v¥0I2010082743t he cross-section of the | oop 48 is PETAISI@I/06398D t he
recess 34 of the suture insertion device 26 discussed in detail above. The
suture insertion device 26 is inserted into a section of a body of a
mammal . As di scussed previously, it is preferable to insert the suture
insertion diecke dureiitidertidnalesitt 26ds Aertatlt iatoaths asdue o a dianmusicthe fBget hat t he

retainers 50 are tter e to grab t nmuscl e tlss e and ho|ld the suture
42 in place® %&bﬁ/&%@ k?stth qoaaégmﬂaﬂt re@ﬁﬁé%étlﬂ% qryyags! WEL? €of fat

wi 1 not eng ?c@ vaﬁ‘x‘?n {h%tb%iz‘eﬁﬁleh‘?h@lfeﬁéﬁto'f‘ﬁ%bé Rl LSENP luesi &fi’hxh*ﬂfi‘e

surrounding fat and thus not enab tThe suture to be effective init
abi l'ity to boidndfameound, thleuseupspmsttheafmmm@aravelroﬂtheesmuﬂeens@mm daveceskit ur e

i nsertign ice 26 is erte t {Ssue of , the.finger 36
of “the QovildE eI aaor Fetr B0 540 hpvink boweby B Estele FNFRLTEI G611 avel
of the devigeejcul trhisriestulrt@nba)éereasy\hﬁﬂletl&@ AenghhisQostivh Wididl@sirs@ds 34 fully
inserted within the body of a mammal, the user stops the forward travel of

t he sut ur e andsbatl¢sathe dem:%@ tza@onmelwgemov@n’fb@méhq bralyoeuilecenabling them t he

body by reversi tr ave Thi.s resu

ol vase of (s Pabi4280 Kafe i BBioThib BRI urPR il oo Dndr o
the devi ce l&fthehe Rigphat ed))éfﬂlermu@@m ﬂe;m&mdﬁmyumw legetRnabhidrgely e | ength
of suture 42 to remain in position wthin the body. EUrlng insertion of the
sut ur e Pengbhlengthef s Heweregmllsd in hdiregsionoppesed i te inssiegadTecken.dbe ur e

ength. - CONYEIBE! 30 v bl bE EABHNE TR Y LAT 2nIRE Gy kLl e i rect T on

opposed to e |nser i'on direc e re arners econe rigid and
fl ex out warogbysedniikett®i. st novenent in the opposed_dlrectlon Fi gure 7 of

the present invepntion displays a fur alte ive to the present

i nvention. This aweﬁéﬁbweﬁ%ma%%maf PG #u& s%ftemaéwmeﬁhspf%entends have
been j oi ned,{RtbRr Thd aRHEGARck ﬁkhﬁé@@fehg@l df%ﬁn%?éjwﬁé&%lﬂ'ieeexﬁg haJé’@eeh?&He@Z has
an el ongated second alternative length™54 that 1s generally circalar in

Cross ééctnoﬁnnmhsmbmeRSQMHmdbmue§uaH¢ﬁisThmhmp55®aamddangEGbﬂﬂmhhlf 58
and a second al V, nt.erveni ion 60. The j.nterv ection 60
10 boat od BenREHRHL b2 BRI R BEhh A SeTer UuE TRIEOY FFLPRERE' 58" has
a pluralit )ﬁr@tfhaiﬂ 7@&11(1%6501{&{@ T4l HRcnd ARG e ifOReARg selohRbermheof t he
length of the first half in a first direction, indicated by the arrow 64.

Sinilarly, inteeveswesadiamaiis kgareddetvesndhafiist §6 a1d sseehd® halves. (dediter s 66
ext endi ng haﬂr%thag a%?ural tg]/eorf)first half retainers 62 extending from the periphery of the

20 length of the first half in a first direction, indicated by the arrow 64. Similarly, the
second half 58 has a plurality of second half retainers 66 extending from the periphery
of the length of the second half in a second direction, indicated by the arrow 68. The
second direction is opposed to the first direction. Both the first half retainers 62 and the
second half retainers 66 face the second alternative intervening section 60 and thus each

25  other. In the present embodiment, there also exists empty loop space 70 located at the
divergence of the first half retainers 62 and second half retainers 66. The empty loop
space 70 may be used as a support for an organ or other body part when in use.

In use, the assembly of the looped suture 52 and suture insertion device 26 are
designed to be inserted into the body of a mammal. This procedure may be for the

30  purpose of binding a wound, closing an incision or attaching an object such as a
surgical tack, implant, marker or chemotherapeutic agent. Figures 7A and 7B show
proposed uses of the embodiment shown in Figure 7. Because the present invention

provides for the effective and accurate anchoring of a length of suture within
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of the length of the second half in a second direction, indicated by the
arrow 68. The second direction is opposed to the first direction. Both the
first halwonetwiceass 62 and the second hal f retainers 6®&cCfraseomieesosecond
alternative intervening section 60 and thus each other. In the present
enbodi nment, there also exists enpty | oop space 70 | ocated at the divergence
of the first half retainers 62 and second half retainers 66. The enpty | oop
space 70 magarhealigetbsas iais auggpated fhat sueh self-geningrg sate tenlgdd\or haps nwlgen i n
use. In use, the assenbly of the | oope uture 52 and suyture insertion
devi ce 26 dieaiSEL Ghedced W tises i‘se\éielﬁn 5dt5ﬁ%93%f§%lgpvsw IRERFEIO. Thi s
procedur e iR ddfodtien @ URPRYErcRfinihl: SHLACL AR or FHASL AGnabel Bl ST ON OF
n 6@% NYNoO ﬁn s reﬁ{ml 11% Ianto r‘%rterlaﬁr (vl

attachi ng ect such ds a surgicaf tack, | ,
chenot her apesaffeaivabeimt a ckingothespalicagentiBoshobodyr dposadmak es slofwit ine

enbodi nent _sho in. Figure 7. Because the present, invention provides for
The et f Sot IVETAAA. e MEPEERERGTs HoTbIols FEREHPdoT RLR f o5 o Y hrrmrrad | an
tissue, it sifictafd i RaAta@dcHaad 1RUGTHS Bdp-shetalNbMBe Sdtbhd 8ltdrBRglhsoa | oops
may be used to fix objects within tissue as well. As discussed above with
respect to spretwiots Hrpbdinetherapeutihegeae 90 sdesipridtg bewonirellabhbistiiasesht  of
Figure 7 msl%q Hl%r%%]a,o effgca'{i Veefﬁycr];i x a chenot herapeutic agent into the
body of a rammar T eas sﬁéﬁﬂylh H §ure %A The chenot her apeuti c agent 190 is
enbedded wit hi n Fgpel7REEbWE @&l Rc&id Arinitiee lRPcdRBukk ChEdidge V Rathenpt y

| oop space 70 of the second alternative |ooped structure 52. The
chenot H8r aptigisad tagd A attaghed o tesmphelpop P Vo rlthedtakaBroused peaBEl tnt o t he

mamal 's b . if i i T t hee ive
"ooped st et breBsRiRcls diGul s an b iR T0RA OB oG S8 1O
enpty | oop astpaagve Dopdhanicacks2 atag tiegnete puitetaoiaktyclintenief ohjactprothedespes as
di scussed i.n detajl above. The | %ped confi (%u[fﬁti on of the secor\)d

al ter nat i v’ f GOPEHSTEICRTE R BCEDS IS OBROT IS T NE BBICEIGO discarieridit bretk obj ect s
as the | O0Rway fﬁm?hfé%@&h ShdcHEE oG aqgﬁjgtﬁ B%Lﬁuﬂeﬁvi'ﬂﬁé“r?otﬂ@d%%én%‘l'& YetdcBEd T he

obj ect to distonnect or break away fromthe | oop structure than a | ength of
sut ur e 1% t las dpscobpéelboverni slhdud be betethduit the eddwdmbedoibgures 7Atand Y&ul d be

noted that th odi ments of Figures 7A and, 7B could also _be used with a
Shgl e | engEREGHeatrE b xinel Bt of ST SEnog rBa o G of

conver gi ng 1&&RbN&InSeRSnSRAMEr i dhbdurif Firand adl Ikdesedid feudeighvk. above.
The enbodi ments of Figures 6 and 7 are also applicable for use in anchoring

a seroma evacuatlhsrembhegenensenipyrep 6 and FarasHeavwprilisalfe dorruse poanchgpngal |y,
such a t Ubeserio%la evacuation tube assembly 222, as shown in Figure 7C. Typically, such a tube is
20  placed at the end of a procedure, such as an endoscopic procedure, within the wound to
allow any pockets of fluid that may form to drain. The tube assembly 222 has a first
end (not shown) which is positioned within the incision, or existing pocket of fluid. It
should be noted that the located of the first end is extremely important. If the first end
is placed too shallow, it will not make sufficient contact with the fluid pocket and be
25  able to effectively drain it. If the first end is placed too deeply, it will surpass the fluid
pocket and make contact with the surrounding tissue and will not be effective in
draining the seroma. Tube assembly also has a second end 226 that is opposed to the
first end and 1s located at the surface of the skin 228. A pair of opposing tabs 230
extend from the second end 226 in opposed directions to form a platform to secure the
30  tube assembly 222. Once secure, the tabs 230 help to maintain a fixed position for the
tube assembly 222, Each tab 230 has an anchoring hole 232. Each anchoring hole is

used to secure the tube assembly 222 to the skin surface 228. This is done by placing a

few sutures or stitches in the skin surface 228 to effectively secure the position of the
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pl aced at the end of a procedure, such as an endoscopic procedure, within
the wound to all ow any pockets of fluid that may formto drain. The tube
assenbl y @020tvas2@3fi rst end (not shown) which is positiPOmAS$20091063081 t he
incision, or existing pocket of fluid. It should be noted that the | ocated
of the first end is extrenely inportant. If the first end is placed too
shallow, it will not nmake sufficient contact wwth the fluid pocket and be
abl e to ef freled dswahllydelaiive fotthe $Kin tin€acki Meith wgréssnipheasidnt the sekaeipkwf it
will surpass the flui ocker and ke coptact with the surrounding tissue
and wi || nabe e areBby 2 bt ?ﬁlﬁ?@g&eﬁﬁ@%@w@ﬁwmh@w % Wﬂm 26 has a

d end e ; .
second end 226uihatkiths LRRAS @é}xgﬁgéti g\g Sfé%\fﬂ?] én lfiggrseadg%r h%eéo%@%h?t‘rﬁaﬁ\tfe B8

surface of the skin 228. A pair of 30 exten omt he second
end 226 i n soppossdhain ecligors?)tigoftior anchoph@bdlo2A? timing delsuairt hsettiohe

assenbly 222.. e secure,.the tabs 230 help t i,ntain a fixed position
For thest uEvisS B nbiee 3 pSitioat e eed 20 abadb sibediRnat Pty Fobe BEsRiEac
anchor i ng hpdegidrSdfRbeti riBEHUGdvNE: 4 RShaTSaMPétNinddSubiRe Witk n surface
228. This is done by placing a few suturés or stitches in the skin surface

228 to ef f dissueydPicedecanterctihixqsbioithe whe assembbi e itaseeimsly anchoestthe tubeo t he

skin surface, he Present i nventi.o ecuri e assenbly

a nWlt pn 51 e procedure I tnlimnﬁm:[ Hlenfo [ theg%i ?f rttig?htt ?
222 to the BKIW U ETe AW ac%gﬁbllg ad ﬁu 6V¥y 6)3a5|lf; he user
inserts ei tAAelortgSHétHo®masBEhbcohiblisBed BiNgMeons offiedtHad atoc@i, sackacoHnd
alternative | oop suture (as. shown in Figure 7) into the anchoring hole 232
usi ng ttHe dWEras madiat techircigay Fwéh%l.oreo%é@uae epehypingimathed pighgPreseit | oop
i s enmbedded.int: i | i i i i et rieved
| caving. a ISratin 508 ideFae shifot bhihor RERBE nRBpRE 1 PRuche kel B
suture is fanepgropoatepplicinen dssbizipryced@iz, The abfdnee bf eling @nehdf det he tube

assenbly in place. This prgcedure is an inprove t over the prior art in
that the amtier PHoRBRRGEdIaS Hisl U CBHpT PEHERE BF0Ls fsoRed rees st
doctor, SUCRid@sy MdUERER Bl hatutkachiiny 8 ik bhACHTRhEniARS BHAG, L he

anchoring hod of the present invention does not require any novenent of
t he tubBé askepdiept 2rPlitde i ngmeutmentrd thd tubé sssambbphirmgrthapmcesppl i cati on for
this procedure. The %gﬁence of, having.to tie.off @e sutuge or. nove the

[

needl e in and odt2HEFisAG™S AETFHehg R ‘%?nWﬁ%nﬂﬁﬁk W PTHCOE BYETRal to

qui ckl'y and:jaae8rsabeb ¥ 188 GHEMatiNelobpRPsudie 90 hYing %Zirktrhll@nﬁﬁa&%ggihhﬂ 781 ni mum
pain to the patient and little or no novenent of the tube assenbly during

t he processndpisginnd afienntvieslogp halt’Berfhafirs alempiyee loap balif e mclefes alEstpr esent
| nventi on. TS RoPN8 ekl ohcAldSL takiok S ATREHh iYL Td 3 1O 2
20 between the first 80 and second 82 alternative sections. The first alternative section 80
has first alternative retainers 84 extending from the suture 74 in a first direction shown
by arrow 86. The second alternative section 82 has second alternative section retainers
88 extending therefrom in a second direction shown by arrow 90. The first 84 and
second 88 alternative section retainers both face the intermediate section 83 and thus
25  each other.
The second alternative loop half 78 is similarly structured to the first alternative
loop half 76. The second half 78 includes a third section 92, a fourth section 94 and a
second intermediate section 96. The second intermediate section 96 is located between
the third 92 and fourth 94 sections. The third section 92 has a plurality of third
30  retainers 98 extending from the periphery of the length of the third section in the second
direction, indicated by arrow 90. Similarly, the fourth section 94 has a plurality of
fourth retainers 100 extending from the periphery of the length of the fourth section in a

first direction, indicated by arrow 86. Because the first and second directions are
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and a second alternative |oop half 78. The first alternative |loop half 76
includes a first alternative section 80, a second alternative section 82 an
i nt er nedivsiDeopdsei4dn 83 in between the first 80 and sec®qdi/uB200a0638hat i ve
sections. The first alternative section 80 has first alternative retainers
84 extending fromthe suture 74 in a first direction showm by arrow 86. The
second alternative section 82 has second alternative section retainers 88
ext endi ng tdpposdr andisoussedabood) theckhird céthinarsisamt tixyfoarth oyai®ers [Obdadeithst 84
and second 88 al.ternaf.ive sectlon retainers both face the internedi ate
section 83 SS?R?%tlﬂtﬁ’ém ¥R Sertea 0 apddhussaghet ?lali t HErsRes S PePHsH %fﬂ?st 78 is

simlarly SatltEHl%ﬁ %@gthﬁlf‘%%nﬁ 'tl{esstec@dcieﬁ{eﬁ?atn'vél ?oolg%ff fak %rszglter£%§&wd hal f

78 includes a t ection 92, fourth section 94 and second

i nt er nedi atleosgwte 002 ﬂﬁlha‘ﬂme rstem@rsdherﬁtbrer nedi at e sectl on 96 is I ocat ed
between_the thir 92 a %h 94_se tlons The.third s ﬁ Cglaa
plurality of thi BULSS B Pﬁ@”ﬁ%ﬁ%@” ér'f e“i)v aftﬁ ength

of the thi rtﬂer@@ctﬂh@kﬂamemfé REGHN obF I8 Eetlpﬂa)suFMt sl%ﬁdcttmcmsr@wa@&r
Simlarly, the fourth section 94 has a plurali fourth retai ners 100

ext endi ng freelhmitheutsattinghetothefissunend @hgteffe@fvetmstﬂbumgwthgénmnoestrioam a first
di rection, |Qgggl Ig by arrow 86. Because the first and second directions
areopposed E U$sed above, the third retainers 98 and the fourth

retainers 100 faﬁaséﬁwaa@peﬂcﬂoﬂ 4t ey ecediudl 8s e stdpensiFbobnblatiddinedadhe ot her.
The spaces between the first alternative | oop half 76 and the second

al t er ndfi veulugdmserapn deges 36 faceiyes apeisiop of rhﬁeﬁrétrfﬁteymp%tﬁ SEHEBS3MPBhiANd has
t th
70 et AL ners G0t 89T PRI OToof M8 ahd NG e Bh GUASS

to support therewlijeacdenshietirsasitandihvadder haitthkand tlhh@wondlattémm@vd lobphillies ti ssue
and al so effec velyg tributi gthe support Io%ﬂ ross the sling. In use
i} &h

as a supporfcd uné?ﬁr% cleartz,»ut? cUPPPfteds s r geql, agisho™eck, the

suture i “S%éér&ﬂnl%lﬁé’dll‘iy(?n%ﬁnﬁ@@ﬁ' M%ﬁoﬁd%@%ie@@hé?fthetﬁﬁ foiy g lSe%@}BélﬁWe?t e
section 83 wthin 1ts recess . The first alternatlve enpty | oop space 102

and t héSmeshe shptde@p Slpaat bwi¢ had hetfeqeéttlmrrettet Wbensar ipéacks thstintatmatiaiat i ve | oop
halt 7 A1 SRR L0 YR SRR b 3L ol bl P2t
Figure 11. debicg Q@lﬂﬂ e ersBRE LRI DRctibR 8 e ibady 8?—!]%%1291%1510%%11?\6@{111& he enpty
| oop space or it may be fixed thereto. The user places the internediate
section of tissue that will provide support for the first alternative looped suture 74 upon
removal of the suture insertion device, such as a section of muscle. As the suture
20  1nsertion device 26 moves in a forwardly direction, the finger 36 helps to hold the first
alternative looped suture within the recess 34 during forward travel of the suture
insertion device. The sharpened underside 38 of the suture insertion device 26 cuts
through the mammalian tissue to form an insertion pathway. In addition, as the first
alternative looped suture 74 moves in a forwardly direction, the first alternative
25  retainers 84 and second alternative retainers 88 retainers flex and remain close to the
perimeter of the first alternative looped suture. When the first alternative retainers 84
and the second alternative retainers 88 of the first alternative looped suture 74 have
been completely inserted into the section of tissue, the user stops the forward travel of
the suture insertion device 26. The user then begins to remove the suture insertion
30  device 26 by moving the suture insertion device in a direction opposed to the insertion
pathway. As this occurs, the opposed movement of the suture insertion device 26
enables the first alternative looped suture 74 to free itself from its location within the

recess 34. The finger 36 no longer is able to hold the intermediate section 83 within the
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section 83 wthin the recess 34 of the suture insertion device 26. The
suture insertion device 26 is then inserted into a section of the body of
t he manmawQ 20ypieeABly within a section of tissue that wPCI/Use@iosk®s8suppor t
for the first alternative | ooped suture 74 upon renoval of the suture

i nsertion device, such as a section of nuscle. As the suture insertion
device 26 noves in a forwardly direction, the finger 36 helps to hold the
first alternaaiss yewheopedusut ikertioh dbvice Phaavecsm Gposite dirgtibofoarttiet r ave
of the suture insertion device, The shar ened.undersidﬁ 38 of the suture

P
i nsertion dBYFFEQR MR At MFOUGHNE HUCTRSHIFA SeaHoR P sUEref drompitPeittidhser ti on
pat hvay. | el @fkss 35, dlifhd Ll iRlHRINALIL O RAPRAGMILES dhotBYes 1N a

forwardly direction, the first alternative retainers 84 ‘and 'seco
al t er nat i vdranetleitiseuesof8Be metraal by sefareng thedlircenai takal asthetisettiom peri net er

of the first alternative | ooped sutur en . the.first al.ternative.

et ai ners PR EHabs SRR R aTIal pike fe Al HERL paoRpAr pE T ftion

al ternati ve@k@@ﬂ%@ tiRUh&rSor fat hRYEWBERNe SOMRIRL Blsy altRSRIVE @6lainBisB4tdng section
of tissue, e user stops the forward travel of the suture insertion device

26. The usdhe sasend plegghaiy errefamerssifebechming rigid end agpasinggnokanane & 26 by novi ng
the suture j.nsertion devige.in..a directi . opposed. to.t i nsert.i on
e AR el it Buh SR SRR o s SRR o
device 26 epatees4did sbtdmsitaletdadioaidivgs Boepeadiapburverd4 rélatifd @ané t sel f
fromits location within the recess 34. The finger 36 no longer is able to
hol d tH8 i meephenchthe fyaialicaatiss lappedhpyiuendranddrte thusuirendingdody pfithe

i nsertion j I i i i ion fromthe insertion
pat hway. Agﬁébgggégﬁ%ﬁ?ﬁgqﬁﬁ%@ngt|gﬁgﬁégﬁ#%géﬁg%his freed fromits

posi tion w thin Qive thearss iBérticandtvich@6sutenioved fivar the bodgevihe enadbnatey be

conpletely renmoved fromthe tissue of the mral by reversing the djirection
taken on t He® PREERSEHHP "Fﬁﬁ/é%/a’e%\ﬂlsﬁfﬁf’én%eft e%@ﬁ%@%ﬂ%ﬁ@%@ ME?% oF st

al ternativepd B&Palhlf@hz;ﬁv%‘ioéﬂ%d%uﬁﬂré 2L LiRh APBOSESK the ndalfnd1NSQ didcQ%eRat hway

would result in the first alternatlve retainers 84 and the segond
al t er ndbi veibpret, diaymsgiB® it diprndtye dngpiydloop ppaieri§2 mod eresinsling¥la

di ti t ' ti h . _Thi | so. I Lp the first
al tornat | veePgeR Pt S eduthul B P acr et alvifui Soeb e et ng

outwardly regbadeli (€ edsRrd Mgt tlﬁ@%td%@ﬁ YocRed luh@erfthé Blad@rin@EIDRL fry@ide 9@RRE. suture
74 and into the surroundi ng body of the mammal to secure the B03|t|on of

t he sut ur e Twstwigh thedusitalismation trepthald 7 wingprdy inprytedt theseletyipicell?8 i s renoved
{ ng‘r t htehgosg%%eg{}] 8} Qﬁf&%ﬁyg?%lyégﬁég%%n%;\{mﬁd% gxssgr][t h{eos%cgnecive{lt%%xaiti%e io%%%aﬁsﬁd to
20  1nto an alternative section of tissue that would be able to provide effective support to
the organ. This is accomplished by inserting both halves of the first alternative looped
suture 74 at particular locations and angles within the mammalian tissue, such that
when both halves of the first alternative looped suture 74 are completely inserted,
would support and hold the organ in a position or location as medically or surgically
25  desired. Figure 11 provides a diagrammatic depiction of such an arrangement where
the body part 72 is supported by the two halves of the first alternative looped suture 74.
The insertion of the second alternative loop half 78 of the first alternative
looped suture 74 is similar in many respects to the steps taken to insert the first
alternative loop half 76. To insert the second alternative loop half 78, the user places
30  the second intermediate section 96 within the suture insertion device recess 34 and
mserts the suture insertion device 26 into the body of a mammal at the appropriate
location and angle relative to the insertion pathway taken with the first alternative loop

half 76 to ensure that the subject body part will be supported when the second
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the first alternative |ooped suture 74 within the body of the mammal. As

di scussed above, the position of the first alternative enpty | oop space 102
and nmesh wWDi2o/@27M3 between the first alternative | oop RaTfUSZ@9anidst he
second alternative |loop half 78, are checked to ensure that they remain

| ocat ed under the bl adder neck to provide support. Thus, with the first
alternative loop half 76 already inserted, the user, typically a surgeon or
ot her nedi alterptiod RepihalaR ,is dlylitkerted eBimildily, sedisndsal dbereahé ver segs hal f

78 into an alternative section of tissu be able to provide
effective éﬁ%}%ﬁuﬁ RETHWeAeH G 0. INtpH sgetian %@E%W%f}fgﬁnﬁm%ww WHBt
hal ves of ta*s%ctﬁérféﬁnsahé Shdipksia R chQPPeHSH %sethzéut%{fe 19 rt)bﬁ:ll;!lé\%e P @gBLions

and angles wthin the mammalian tissue, such t hal ves of the
first al tenmatfonmlrdﬂgcdpechmuﬂwsatuwmeMOndmbehdﬂytbemsemdeﬂit,errmuw topeppor t

and hol an.in a os'io or locatio srred ically
dosi reds Figlre s srehes 4 g Geanbis e e oh or T arehnt S Pangement
where the b@@lmnﬁé becdRd irferfiéRREY deefodys mlﬂeﬁ@ré&aémsa&f tihRvdrll Batel of
alternative | ooped suture 74. The insertion of the second alternative |oop

hal f 78 of thm@tlﬁrerlmertmrlt@wrfaﬁﬁvér he sbpeenedunderside 4 8jof thy wityrainsertiotany
respects to tlfge p§ K hﬂx 9 nllm ntlthe fflrstasa 0tn rlgaeb'%tll\{lta I o%) hal f 76.
To insert t17& SecSH& PEEY IS TYRMRREL YUY 10 98T 2R idBr iR Phe second

i nt er medi atmn&%clhmrb@@le/mtrb@e ahhl@oLﬁrtht LUOQetaﬂﬁ:@sfﬂéxQﬁmﬁﬁﬂy agvdrg@rss 34 and
|nserts the suture insertion device 26 into the body of a manmal at the
appr opriPat deripRay PbHeHe AigHAE Ve KIoRed YEUED 4R iIhsBR PO HEIONNEG tAken Wi th

the first ajd ﬁ{t&%td\}\%gtldn iddalel Wl Be SOSUE ﬁlt%ﬂilﬁ‘ﬂwehlgﬁ? ﬁé/ﬂgb?isiﬁsf l%i%ﬂ; part

wi |l be suppor n the secondalternative [oop
inserted. Somplas¢lyynseasd thts thesskectedbantien of heiscis ethe RS &tdps therfensarﬂmxraeel
i nsertion g)g\wce 26 . into a section of the body of the typically

within a sédthontye spdwpdevigg2h. dbe ysar dhan; tzfﬁméfto Fﬁawegtﬁe %u&ew’ésegteﬁrur e
i nsertion dRvj.e8s %g nWE?xt k02 Birf QloWRY; ng!)%d% 'Eliae%teb&ﬂl 1n§é?§01§b’§th'\‘§1§y i R$@fiLion

devi ce holds the second alternative oped 78 wthin 1ts Tecess 34 at
t he seddnd dcotrerthedptsed memcmt I ehe sﬁtnereﬁmsngmn ®ich@bpsaliles theketonie second

i nt ernedi at.e sect.ion n th ece 34. dur f or war of the
sutur e | nedREn BB grRen JE 0 s L FFETRIo el Pult R gt et e TN Fhed
insertion devs &8 1kkeCablstd kN1@UER tﬁ@@eceﬁ@mrhﬁalaté foti6h dOwhBinhea reee&od

i nsertion pathway. “Dur | ng insertion, the third 98 and fourth 100 retainers

flex inwar dvf;ﬁnttb@\mt@retmﬁ@rtp@rdeamr%@ tefvelstie an ppasitadirestivatiiane thegepnd sut ure
74 so as t C%Iéee?t npaat V‘R’@r AS a T %u QB(;?gefCﬁé(lg lbesrﬂgtyveeio ﬁiﬁf‘ %é srfreeg\ﬂo%?ltzes V\hen

t he second l"'o0p
20  position Wl'[hln the recess 34, and the suture insertion device 26 may be completely

removed from the tissue of the mammal by reversing the direction taken on the second

insertion pathway. This also results in the third 98 and fourth 100 retainers extending

outwardly relative to the periphery of the first alternative looped suture 74 and into the

surrounding body of the mammal to secure the position of the second alternative loop
25  half 78 at that location.

Once the first alternative loop half 76 and second alternative loop half 78 of the
first alternative looped suture 74 have been inserted into the body of a mammal, the
first alternative empty loop space 102 between the first 76 and second 78 halves should
be taught and properly positioned under the body part 72 to be supported, as shown in

30  Figure 11. Any reverse movement of the suture length 10 along the first alternative
loop half 76 would result in the first alternative 84 and second alternative 88 retainers
becoming rigid and opposing movement in a direction opposed to the first insertion

pathway. This enables the first alternative loop half 76 to continue to support the body
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conpletely inserted into the selected section of nuscle, the user stops the
forward travel of the suture insertion device 26. The user then begins to
renove thwootumee743nserti on device 26 by noving it in aPdruseemwomodpposed
to the second insertion pathway. As this occurs, the opposed novenent of
the suture insertion device 26 enables the second internedi ate section 96
to free itself fromits location within the recess 34. The finger 36 is no
| onger abl gatt72hdidilady, ant heveseanndnient ef thre décdhe aBaabtivaniodphaf T&iwoutdre
recess 34 when the suture insertion device 26 .travels . in an opposite

i rection frFoH oA BEd g dnt Aeerh {GetgHeRRAFOmAL TASIH @BY PPPOSIEMS KR

al ter nati vey L, QaRcll dppbfd © 1fd Qednd mIRibh aBRAY L A MBIR! Methgnecess 34,
and the suture insertion device 26 may be conpletely renoved fromthe

ti ssue of tafternaawerilop thylf78e csitmge thsipportelot baly taatiee theontentia! beatamd
insertign pathway.. This.also results in,the third 98 and. fourth 100

ot e neds bxt endili T HERERYS T ot o eisdiusat BEF it e MLl iefrato

al t er nat i vepljQopee sl 05 wekh@BRbbdhRnt HEFiSMErOHRMADIPAMN (R sidcie mamal to
secure the position of the second alternative |oop haltT 78 at that

| ocati on. Onwetiarhdevider2ét Fagured Aahowsethe oepotihf fooped apturesElcesad imthe stasatei ve
loop hal f 78,0516 L4d ShallSAR L& OIBESULHES BdiAven REgR.lifigert ed
into the bo )? S hamn B RN g &t glofe et e ueer '31/ ?%)(‘)Jﬁ g@acg 162
bet ween t he rkiatistly émafnelisies Gndadett il sefacsbott dode Hawghi, Bathcyiapas |y
posi ti oned under the body part 72 to be supported, as shown in Figure 11.
Any reV8r sEande seaarin th figuge mat by wlativalytdeen & RIowilg agerss 1o the desdieder nat i ve
| oop hal f 7 : ulyt i T i

al tor nat 1 ve U oPicb R Cpde ool i oo EEARE Ik ncilof o0 RGP Rl be

di recti on affeosedy tlosddvtrdughsit ilsigsikdéptbin paehwayevehhile femahloafthél fir st

alternative | oop |f 76 to contjnue tqQ support the bodypart 72. Simlarly,
any reversémﬁlﬁ;%f;?gﬁé Ssrfon%aﬁéhaéé@b% %fllflgercﬂ%ﬁ-i8é{eFR)H‘ﬁISF%rFQWSQSv§BW'&g@é§uIt in

the third 98,aRAf QUL Br diPRdneHALBCERRECRTE Sitbn' s AR Q&g&ghg% cliRyenent

in a direction opposed to the second I nsertion pathway. Thi l es the
second 14l t ehadeepes ety iabfe S pesonequipreeritand (gopoigties besalredy part at the
i nt ended Iocatf'.on. A fu[rther <’il| ternati vglgus for }hﬁﬁenbodi.man . of Figure 8
i s shown i ANFGUFY SRRFCARAUPUIEE GUFE VS Hows 2 HE 16 SHEHEAE YOOk gure 9 in
assenmbly wigrbyitidven Sq%gigﬁgltiam@gﬁ]@lﬂig%g £@226. Figure 12 shows the use of
the | ooped suture 74 used in the closure of an incision 150 made foll ow ng

an endoscopi ¢ priockdingan epdescapicpodivlesups: deatar @ay ssertaE dnopwetuye dml |
incision i sshg\%g % ?}gu}ehﬁz aSnL(‘irJngL?r% tﬁ)&{t atp%?tiotflooqxhe E‘%Y\'?n\fceerglied}apeeseicggrix g . Qs as
20 received within the recess 34 of the suture insertion device 26. In the case of a port
closure, the layers of tissue needing closure may include fascia 152, muscle 154, fat
156, and skin 158. The incision 150 creates a pair of opposing incision walls, 151, 153.
As can been seen in Figure 12, the deepest portion of the incision is narrow. As
a result, it is more challenging for a surgeon to effectively manipulate the tissue in this
25  area to properly close the incision. In view of this challenge, it is most effective to use
a curved, detached suture insertion device in this application rather than a straight
suture insertion device or an attached suture insertion device that would require
detachment and tying off. It should be noted that where there is more space or a
different location where the tissue is more accessible, a straight suture insertion device
30  oran attached suture insertion device may be more effective. The curved suture
msertion device 27, as shown in Figure 12A offers the advantage of being able to create
curved insertion pathways that can easily weave between two sides of an incision, as

shown in Figure 12 to effectively close all layers of tissue in the incision.
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can be seen in the figure, may be relatively deep to provide access to the
desired surgical objective. Upon conpletion of the procedure the incision
150 nade wo=b10e28Bf ecti vely cl osed throughout its full Pdefishoovecwster to
prevent the formation of fluid pockets called seromas that can harbor
infection. A deep incision requires suturing at a nunber of |evels of
different tissue. Further, it is often tines difficult to properly close

t he deepest | evds cofvelisasmeindgating dpvies2Ntas e pirefipu@nd AL ecthasguem because
of insufficient space to mani pul ate suture needles. As a result, tthe
present i nAGHEIRSAS Y pisnge HSSTIGRIIEYiERAD SEN IR RERT 2102} And 4 grdent tha
closing an (GALRSEORecRh 1ERSHE GoryhillE SR ERHuUIAscigh AR RUL USR 74
shown in Figure 12 and ensure that a portion of the first internediate
secti on 83 ruthsr theg estraghtiendth n Thine refercesstodlie aftutchesestiinudeyidenrsesss 34n devi ce

26. In the case o ort closure,.the |ayers ti,ssue needi ng cl osure may
ncl ude ot adf Tredoer BB o VBRI insiden BFG o he HSEISeRI T si on 160
creates a RBhfigRhtiQRRAASOFo1REHIS] B 4iSo bd Rdted URB theARAIGADT ARGAUREEN 1N
Figure 12, the deepest portion of the incision is narrow. As a result, it

i s more chah¢ agicneseftinm devingrbgdp A5 Aolikd the dangihednd dramiptoulacg deterhunad lysue in
this area t r?.perlry | ose the incision. In view of this challenge, it is
?/%)ql {10 angl ﬁ,}

nmost ef f ect't atRrg ¢ r%%’é?“%? tached suture insertion device in this

appl i cation rat hgyinith@ntha ciiksingioFlhiie 5ot ¢lbQiré BSEItI0N, dRWueedantan attached
suture insertion device that would require detachnment and tying off. It
shoul d 1Be rAbteaipn dratced{ds aserird iatq e depnst dpaies sueh 25 the pruseledp2 poaint Hn

where the gl*h%scﬂf‘veid%u{ﬁ% Bts@r%ﬁgé{'d?é {%’pué‘he%{)ihfi’)i tﬂ@?nc?sﬁnék&%lll 356‘33 MR figyi ce or

an attached suture Insertion device may be nore e e curved
sut ur e i nseu tdagrn Elevoc ef (A€ cudsd Sitomnnsantidn davie Bodp 26 axdghé fist aldvamivege of

being able to create curyved insertion pathways that can easily weave
bet veen  wdodh bIEToheld withiineiieness sbasiiaihid ¢ ipitmesclo 1 otipf et e, y

close al | | R%R!§e elivhll SEHR ihrlilEdd RS P?ih@ BivbR&! GWAMEHe BitiHEiLad iRGRALRY ON

device 27, "as shown in Figure 12A, is the same in all respects to the
sut ur e 1onséytarow Bevitlee apertsmodithd firsFergliz st haded® 2handithe kapptalfidxatt t he

curved devigce. has a radius of curvature al gng the suture .insertion device
body 25 1 AhaEerRa o Ftoriet ERsbn BT pefsrhtitibtRe Phi abe

i nsertion QawWca8uheCRSStidA daflee the RHGT of BatUKES sRfircliN@rSdH diveeelddder tion
device wll be the sanme for both configurations where applicable. It should

al so be not?8d thatdoldsbe fisdialienativeclopw hallir e isofrgehoryandly end besemes on devi ce
body 25A, le'm‘%%d&e%inltﬁen%tscr}a %Q&leqlﬁ.@sedrﬁcu%reﬁ agoe\;e? Y fﬂl%gl’ ?é’ helps to hold the

20  first alternative loop half 76 within the recess 34 during forward travel of the curved
suture insertion device 27. Also as discussed above, as the first alternative loop half 76
moves in a forwardly direction, the first alternative retainers 84 and second alternative
retainers 88 retainers flex and remain close to the perimeter of the first alternative loop
half 76. Moreover, as the curved suture insertion device is inserted into the incision

25  wall 153 and rotated therein, it creates a curved insertion pathway 160. Once the
surgeon has effectively embedded at least a portion of the first alternative loop half 76
in the fascia tissue 152, forward movement of the curved insertion device and the first
alternative loop half 76 stop at point C i Figure 12B.

To retrieve the curved suture insertion device 27, the user reverses the travel

30  along the curved insertion pathway 160. As this occurs, the opposed movement of the
curved suture insertion device 27 enables the first alternative loop half 76 to free itself
from its location within the recess 34. The finger 36 no longer is able to hold the

intermediate section 83 within the recess 34. As a result, the intermediate section 83 is
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the application and suture size used. To initiate the closing of the port
closure of Figure 12, the curved suture insertion device 27 is inserted

i nt o the Woepwosei4dsues, such as the nuscle 152 at poi nPCAUSTING/06398V ed
suture insertion device is pushed into the incision wall 153 at point A
until at |east a portion of the curved suture insertion device body 25A and
the first alternative loop half 76 held within the recess 34 are enbedded
in the nusdteed Hon its pesitton wWithinhiad repesis i34, artdie eumv@shtamtmsreenduﬂ&@ﬁdeiﬂn devi ce
27 is pivoted towar
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therein, it creates a curved insertion athmg% 160. Once. the surgeon has
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devi ce and Ot%l E«%r? l|3'£Ijse[t%ﬁ9? er n e]‘fl@{e\(\?ég% QEY T&rﬁ %ag{ gﬁf%%fﬁétja @ i |Egur e
12B. To r etsuirewslithbodusfiketisut wr chrabe pbsﬁuimd@the @rs? z},terhhteveusep haléver ses

the travel alon? the curved insertion pathway 160. As this occurs, the
opposed noeHAhIPCR O he curved suture insertion device 27 enables the first

al ternative | OOR)&%'ﬂfxe ABvEPsurirE SndefRe! Jevfc@@'i"lé fetndvRG il MAcMAt BiDed he recess
34. The finger 36 no longer is able to hold the internediate section 83

wi t hi n 16he needleds igthen Asedaonesulths sechied altareative doept Il S 8tefi tha 1183 altghateed from
its positiqn w.th e rece s 34, .and the urved sy i nse evi ce
27"y be QOB eburs 4 By FEIREr L R RS Al b RS hes Bty of
entry A Tags mﬁgﬁrﬁaté hehfs aﬁaﬁhcdtféﬁ%e&ﬁx’sé théGutird PAtAwhN Borichind 1A s@BHd half
effectively bind the incision walls 151, 153 together, the user would pul

on the enmbeddeintisiostis spwardnattiof éhel 1@@@1011 aﬂhferwt@e a@rg@«lﬂevvﬂl haye adbquatanat i ve
empty | oop SBQC%C'[S'[ o%f 9 sThRB Gt FRS ke achec{] curvgd h&AR 1s ﬁxgcri'l aﬂgched ﬁle

20  second intermediate section 96 of the second alternative loop half 78. It should be
noted that the curved suture insertion device 23 may also be fixedly attached to two free
ends of a length of self-retaining suture rather than a loop end. The function of the
fixed suture insertion device and self-retaining suture attached thereto remains the
same.

25 The insertion of the second alternative loop half 78 is similar in many respects
to the steps taken to insert the first alternative loop half 76. The user inserts the curved
needle 23 with the second alternative loop half 78 fixed thereto into the tissue on the
opposed side of the incision from the exit point of the first alternative loop half 76 at
point D in Figure 12. Similarly with the first insertion of the curved suture insertion

30  device 27, the curved suture insertion device 23 is inserted into the incision wall 151
and moved inwardly. Then the curved suture insertion device 23 is pivoted so that the
first end 28 of the suture insertion device exits the incision wall 151 and reenters the

opposing incision wall 153 at point E. The curved suture insertion device 23 is inserted
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incision walls 151, 153 together. At this tinme any novenent of the first
alternative loop half 76 in a direction opposed to the curved insertion

pat hway MO 20mlee748esult in the first alternative retai RETASIWIANISE he
second alternative retainers 88 becoming rigid and opposi ng novenent in a
direction opposed to the insertion pathway. This also results in the first
alternative retainers 84 and second alternative retainers 88 extending

out war dl y raeldakcissed blooviehrtopks inphemywaf 1 ihandf theispivaletieo natd consd hoped hal f 76

and into the surroundi ng body of the tissue to secure_ the positjon of the
first alteridePye eaﬂbgﬁ IReiPiPn W 1ok e fepise St Gmosiencealy e b ap bl Suetr o

Insertion qRYEGeeddirhs iﬁs%%‘ﬁ%svic%%aekhﬁg{é%ﬁi?n Bt Ml%q]s&e;ﬁﬂﬂs%n%ll?’e iRotfren used

to insert the second alternative | oop 8 of the first alternative
| ooped sut witernddve woplheE'@8ishehat @mmimiengonh dyree shafecondsateenatifim Ieipt mdhad

curved needl e is.appropriate in this.appli.cation because the suture
pat huay o1 or® e15% e E RS BBebRahafine gpSidiaRT Hof srdhert Bihdr U060 of the
i nci sion V"‘l{@éi@eﬂth‘?ﬁl‘iﬂ@&%‘tc‘lﬁﬂ | [tRAYE d B @AHAUBat SRAER ok Ppdrti6n Of thetabgyesut ur e
ends. The attached curved needle 23 is fixedly attached to the second

i nt er medi atcéosscprpersugemay be hecogwiishad with & detachodesuivoomsersion dggce nsinghoul d
be noted that the curved suture.insegrtion device 23 .al so be fixedly
attached t g aTE e d SR Eb G R SRR BT Y iRl W el e ki ner 1 han
a | oop end.attddiRdfoddetatioud, ﬁlfaﬁibb @sdd xebke Sitropraitd fisRIMist-Mde dEME 68 EUrved
self-retaining suture attached thereto remains the sanme. The insertion of

t he sed8nd aafeenight pydattasherd s detanded sutyrednsestion devigen il vapyedepending t he
steps take ' : ] al t. iV half 76. The user inserts
t he cur vedmﬁgfe}g}i@%&l\}m&ﬁ%{eﬁ{é&sg?gﬁgﬁg??%?‘%g%c?%‘F’oop hal f 78 fixed thereto
into the tissue Tr abbee pppasedampide odfevehad diffecds tygrs bf anuichen®xirhti@ni nt  of

the first aJternative |loop half_ 76 at point Din Figure 12, Simlarly with
the first iTRI&REYRSSEE FAREPRATE YRPy AT 0 PHKIY QYR OB el e iPDs Cifatedyr ved

suture i ”S%&ﬁ@@u%?c‘él FRcaRirtsS HiBReN 880w A iR akdMidiie 9oy @i ghrdiognd moved

inwardly. Then"thé curved suture insertion device 23 is pivoted so that the

first dnd 2Batdhs mustigatoopecitivner A onltickeviiom! boped sitime maychesised imal | 151 and

reenters the 0Si. incision wal). 153 a oi.n . The curved suture
roor st on dnyTRRSSy MRl Surde b dised B BluPO B g M SRt S e e |
153 and t hepciphyv@at 8thdas rﬁb@kﬂ%o&s@é@@odw@?lﬁ ik 'éﬁt‘iciﬁcﬂéh &8t the nlitseddd@al NCi si on
wal | 153 and reenter the opposing wall 151 at point F. Once the curved

sut ur e i nsdeepedisuties g aRg hayg ether applisations 38 astthesuppert opbindingor ofltes second

body parts, or the binding or closing of wounds or incisions that require a multi-point

20  approach in the repair or procedure. For example, in a wound that has multiple tears or
rips, a multi-sectional loop may be an appropriate suture for repair in that it may be able
to pull all sections of the wound together without having to resort to the use of multiple
lengths of suture. In addition, one advantage of using a multi-sectional looped suture is
that the self-retaining sutures are inserted into the tissue below the skin line and thus

25  pull the tissue or sections of the wound together so that there may not need to be any
sutures on the skin surface. This results in the ability to allow the wound to heal
without additional sutures on the skin surface which may minimize the chance of
further scarring.

Figure 13 shows a length of suture where the ends are joined to form a multi-

30  sectional loop 104. The multi-sectional loop 104 has three sections 105. Each section
105 has a first length 106, a second length 108, and an intermediate length 110. The
first length 106 has first length retainers 114 extending peripherally from the first

length in a first direction shown by arrow 116. The second length 108 has second
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alternative loop half 78 so that it is in tension Once the second
alternative loop half 78 is pulled taught, the |engths extendi ng outside

t he ski n wayotyaeeds back to reduce accidental pulling oPCEAtSCHV063081 t
shoul d be noted that the second portion of the above cl osing procedure may
be acconplished with a detached suture insertion device using the suture of
the present invention. Alternatively, a straight suture insertion device,
attached orleigh sadiees 1hByxtbeding petipherdllyefrap picopromt lengthic bsmioaddaectne use

of curved and straig and attached and det ached suture i on devi ces
will vary &éa@ﬂﬁqtfﬁgowplgﬁ WiHeh EaﬂPPP%eéltth @&ﬁﬁtlﬁt Eft eea&atgta&te%ussed

above. The ﬁﬁ(%Ycﬁﬁgﬁéjﬁfsg?eng o0 da%? ¢ se%@t’{(?feﬂéthqbtfafn it atlc)’r%qﬁe Qdcongture

configurations t support - of body parts, i nd wounds
or cl ose i deigh d)@t&facedmtledrrdedmtnge@ﬂt glcald qalcboeldur"e‘be erﬁptgdo@ dB8cshihs a

further aIterna| nfiguratio tht.has mul ti op..S ons
1 sdat oHar et AR e oDk i B e Pt SRt BT i o
or medi cal Hag Ae edbines thdrd. UtieNGndtP RopUPRQY L1208 B8 nf@88btioBMABoR 804 he

bl adder neck di scussed above. It is anticipated that the multi-sectional

| ooped sut @se separaigh sarhivgcteorotGer appl i cati ons such as the support or

bi ndi ng of other bod r i-ndin

i nci si ons that re&ﬁﬁ ?fheo hu?etcfo%am ble?%pr Gnuseﬁut pP 8 O\QOQPg’p?rggedure.
For exanpl elosen mlﬁ%gt&dt\mﬁldhammmmgotee@mm&t oht RRern@dmg kehgthagbi onal
| oop \p/ be an agﬁ’éoprlate suture for repair in that it may be able to pull
al | sedPi orfd oa¢ of the sesinag | Do gbthrarultisediinnel lnaw il fryistipseried o¥tp recsst Heoluse of
mul “ ple '%H&EL{?ﬁxe%seﬁ WeSicel 28, %@sﬁtu?{tﬁts&ﬂg ggv\{@é‘ﬁé‘g%éhf mbkﬁte’a%t% the

mul ti-sectional lTooped suture is that retaining sutures are

i nserted inide dfheem(ﬁso.fexshfel thwt it fe sskjent dfi thewanekd dhiusisipultd be biwséd. S&urdd or
sections of the vvognd t oget her so tftrtrﬁt there ot need to sutures

nBy
on the ski riheeaEgE lateﬂﬁ‘il é@af?%e? £ pREUGRT 14X 9t B%ﬂ%} ftf- é%ﬂPﬂfeﬁ%tfh to heal

wi t hout adgjeld QR tﬁ@fe’éés%%élq}? R Qi ﬁrﬁeﬁfﬂ)'hfc@@ﬁce whi t‘ﬁ@ stk iMkdMidn d&idhe
chance of further scarring. Figure 13 shows a I'ength of suture where the

ends aré j onmed ito fcblmandla drmadtidns et the nmlrel ipgptidrOde vickHZ mmvasi Hdeklsiaonal | oop

second | engPRIoTos. ERTFRTH BrARd QLB AL 0. THRETPFER PR 2506 has

first | engt&i‘tﬁ@iuﬁlr@%{sérﬁb%‘lie@?ék96%{@%@ T% b PReAAhhYLidd @3 Pefofhasirsd ength in
a first direction shown by arrow 116 e second length 108 has

second| engtihserteanapatiray indRates builen dagherbling s ahy e SecsiontlNE negien ik | engt h i n

a second dlf{)revg trtlﬂy direction, the first length 114 and second length 118 retainers flex and remain

20 close to the perimeter of the length of the multi-sectional loop 104. When the first
length 114 and second length 118 retainers are completely embedded within the tissue,
the user stops the forward travel of the suture insertion device 26. The user then begins
to remove the suture insertion device 26 by moving it in a direction opposed to the first
insertion pathway 122. As this occurs, the opposed movement of the suture insertion

25  device 26 enables the intermediate length 110 to free itself from its location within the
recess 34. The finger 36 no longer is able to hold the intermediate length 110 within
the recess 34 when the suture insertion device 26 travels in an opposite direction from
the insertion pathway 122. As a result, the inserted section of the multi-sectional loop
104 1s freed from its position within the recess 34, and the suture insertion device 26

30  may be completely removed from the tissue of the mammal by reversing the direction
taken on the insertion pathway. At this time any movement of the inserted section in a
direction opposed to the first insertion pathway 122 would result in the first length

retainers 114 and second length retainers 118 becoming rigid and would oppose
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shown by arrow 120 which is opposed to the first direction. The first

| ength retainers 114 along the first length 106 and the second | ength

r et ai ner sw8104leor3g t he second | ength 108 face the intePggdiSate/obmagt h 110
and each other. The enpty |oop space 112 is that |ength of the

mul ti-sectional |loop 104 that is not an internediate length 110 that has no
retainers thereon. The enpty | oop space 112 on the nulti-sectional |oop 104
al so separ ah@sneach sdedction offiBite konthdSest ihdeetionpdthwserd2. orad alls@m@ulid)i‘ﬁ may
be used to support body part, or to close a nultj-angled woun

Ui oi on. 10° B sash ke | Grind Sﬁfféxdr}%%ﬂt%ff'éam%fﬁdﬂ%emdlag OBREIY  he
sections 1036lc ke iirerSaGhE ABhed QR0 ids disint ARALLEMohlgy FEPSR 34 Of
the suture insertion device 26. The suture Insertion device 26 Is then

i nserted |nnmthmsn&mdmngﬁBEMSBGemmﬂﬂmﬁx$mmsuéﬂmh&mnﬁésﬂh@nﬂabpadﬂmof t he
wound or, InCISIO eﬁgkﬁéqﬁﬁd VVth the internediate length 110 of one of
t he secéloﬁgcfﬁé’6§${ PRl DsetedsReioY oop 104 held within the recess 34

of the suture i NgRFbQREs §BNOGRI Alncibibf cRYEMErepBRE hd QRN BBvd §idoved in
a forwardly direction. As the suture insertion device 26 noves, it holds a

portion of thm@Sfi:rﬁp@pﬁ‘émsatuee ingerggon dmge% mﬁwsmogd seation of Gasue Th eregiear pened
under si de 38 of, .t he.sut rt|o g cuts manmal | an
Uloeue te RsdhiaihibfydiBathfay [RER SRl kETY 130 ARe St 1 2% REAlnl TR e 155

As the sectto@ithetOf sBWaSH Fitude fmmmn@ibmc@ksﬁeﬁa eaed yétfagamlvvt&tre fhengéh 114 and
second | eng th 118 retainers flex and remain close to the peri neter of the
| engt h 18f th@rtﬁrmet%uﬂgéétsmawa|dew@6ﬂﬁqdlﬁ thiph sertion o1 fipsugt! 3P e grepte phirdng

second | enghia,ddf Rl AT 9 $146 BisRAPLELEL i GIASAIEAM L Al 1S digssue, the

user stops t travel e suture I nsertion device The user

t hen begi nsetandriesseaidnhef sssier Eiguns BIR slarwsdby inndti-2&ctioyaliosp h@t intitsi N a

di rection 3pﬁgsed t the first insertion pathway 122. As this occurs, the
opposed no HF”&F PARUQYt ure insertion devi ce 26 enabl es the i nt er medi at e

length 110 to freg.hhre atedftﬁﬁrfhé ﬁl§1t1 eabhdMooy LA d@sérhﬁed aB6FSma %ﬂxcluﬁae
finger 36 no longer is able to hold the internediate length 110 wthin the

recess 134 widdmonhldospsagtiens am:ienay bnusdd v bimd 2@ undathet kavienmdtipleppasins.e

di rection fr n1th serti at . esul t e. inserted section
ot The o o Plebii RRh i SRR A S aE, 1R S Spissit R R RS b
recess 34, s@&ﬂ)nfahl%o? yby H&chﬁ&%ﬁdv@ Br et £R1t2 & ciBial P60 s ®APIng hadYiohgnoved
fromthe tissue of the mamml g reversing the direction taken on the

awig

i nsertion panveiayng leep partiens e dr‘m\ﬁéf@@d opmegigel praessiurasdsusbes thsn in a

bladder support procedure described above. It is appreciated that the multi-sectional
20 loop configurations provides additional support points (more than two) in such a
procedure. Additional support points may result in more effective support and thus a
greater chance of success of the procedure.
Figure 15 shows a further alternative embodiment 170 of the present invention.
A first free length of suture 172 is shown having first alternating retainers 174
25  extending peripherally from the length at alternating intervals in a first direction shown
by arrow 176. The embodiment also has a second free length of suture 178 having
second alternating retainers 180 extending peripherally from the length at alternating
intervals in a second direction shown by arrow 182. The first 172 and second 178 free
lengths of suture are separated by a midsection 184. The first alternating retainers 174
30  are located along the length of the free length of suture 172 at first intervals 186 and the
second alternating retainers 180 are located along the length at second intervals 188 so
that when the free length of suture 170 is inserted into the tissue of a mammal, and the

first 172 and second 178 free lengths are placed relatively adjacent to one another, there
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direction opposed to the first insertion pathway 122 would result in the
first length retainers 114 and second |length retainers 118 becomng rigid
and woul avoppogsamsenent in a direction opposite to thePCIrAsR906398T i on
pat hway 122. This also results in the first length retainers 114 and second
| ength retainers 118 extending outwardly relative to the periphery of the
inserted section 105 of the nulti-sectional |loop 104 and into the

sur roundi ngs hé seertaptcd fsaduen atshi®opoigh the eecont! iitberalsriSer sreidhsedeifonn 105 and
the section of tissue held gy that inserted section. The prgcess of wound
or incisi orfliETaERy Etaigers &5t dp gt A€TaR Sierehay ABBAENGFEHRER 5P ASHAMYILH of
the suture gingernti on device 26 into a second section of tissue to create a
second insertion pathway 124 to bind the first 126 and second 128 sections
of tissue toget Hegyreds ssbvowm furtheFalgumaivi4fboliheepoddegsesest ingpemned yet

agai n ere..the user inserts the ture.insertion device in hird
S MonBet ittt § B Sectignay TEheME Gt SROEN PP SAviRE fiiapitisd. 20 T bi'ng
the third sgakd 096 Ris hiSebGod dfhethinBrsithérddn. 1RG: @R0:886:0D60 HATiseetdans of

tissue. Figure 14B shows the multi-sectional loop 104 in its fully
instal |l ed peginersoiv4 extendmgappwadlvanadistdiectipeshann by areey 26hal h¢ spspnd 04

descri bed ve include additional. |0 sections-and may be. u to

bi nd wound2tPe TAREeE ettt bR Ring RGeS SAALERT PRSrOR SRToB S o 14a
and 14B. | thak Secotdl bdveion a@Rimesi2ab egtibhatedohe died tions6#h B atrolvania ah@4he

descri bed above or other nulti- sectional |oogps, having additional

conver dPng thisbeecHon 21 G has i serdiogdeigingrs L edagieain be fing ditsgionr deddslr es,

such as th I ry: r i 0 reci at ed
that the nu Fgggggfgﬁgﬁgfgﬁﬁﬁ%gn |Sﬁpgﬁﬁgﬁ%ygggg?gggﬂgéﬁ?Pﬁgﬁa support

poi nt s ( norretaineasfatenerkch iothes dcdonaen@ieaedinrid 5. Atd ithirdseations teppoert 2poamrt S may
result in gEre ef fectiyve SUppgkt,and t hus a. greater ance of success of

c
the proceddfso. M Eiearme diescupibistha I PEHon repErmat Vo daiBhicEtr 2 170 t he
present i nvgRk Qtiomrdidihes 206 AR kROM theQbcididiebridn/ad ScSNPWHEARNY first
alternating retainers 174 extending peripherally fromthe | ength at

al t er ndti nghirchsastivaksgainersd 16 bnsfacelinr tbe sarondis¢nomn ab theaecaw sedtton Theners
enbodinentfﬁbso has a second free |l ength of suture 178 having second
alternating retainers 180 extending peripherally fromthe Iength at

al ternating 'ntQEﬁ§L%ﬂb@m@o&ﬁ%@ﬂ@o@%ﬂﬁ@hﬂﬁﬂw@@ﬂ%ﬁmBMr@Hﬁ@ﬁbﬁﬁ@pb?&&wf'rSt
172 and second 178 free |l engths of suture are separated i.a m dsection
184. The fiorgan, ar foscloatnigrig andessppierascepyport. The second 208 and thi

would first be anchored into tissue using the suture insertion device 26 described above.

rd 210 sections

20  The suture insertion device 26 is shown in Figure 16 using a straight length 32,
however, it is anticipated that a curved suture insertion device 27 may also be used
when appropriate. Subsequently, the first section 202 would be anchored into
neighboring tissue using a curved needle 23, (as shown) or straight needle, that is either
attached (as shown) or detachable from the suture using the suture insertion device of

25  the present invention. Similarly, the fourth section 218 would be anchored in the same
fashion in neighboring tissue by inserting either a straight or curved detachable suture
insertion device as described above, or by an attached conventional needle or curved
needle 23 as shown. This embodiment provides for the flexibility in surgical
applications where the anchoring of some section of self-retaining suture is needed

30  where access to the area is limited while other sections may have more accessibility and
an attached needle may be more appropriate.

It is anticipated that the detachable suture insertion device may be automated to

some degree. It is anticipated that the suture insertion device may include a mechanism
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are located along the length of the free length of suture 172 at first
intervals 186 and the second alternating retainers 180 are |ocated al ong

t he | engtwoanisenad i nterval s 188 so that when the fre@Clramsge/oafossut ur e
170 is inserted into the tissue of a mammal, and the first 172 and second
178 free lengths are placed relatively adjacent to one another, thereis no
overlap of first intervals 186 with the second intervals 188, and thus the
first alterfoambnggnied @edrtndd Tebnde ikt indabpdsigivit toa sseanindstallddegasaionng
retainers 180 .as shown in Figure 15. Figure 16 sh a further alternative
enbodi ment VGfhiR His Badys & antipfedisd %lﬁt. thﬁﬁ&ﬁf@% VR Gorsbl et Hital
ength of SuLyEBodDb WAV FSRIARASHE Abendllin wHlE BLABIE & 36 gs four
sections of retainers theredn. The first section 202 has first section

ret ai ners 2@ddlebvéncindghsubagcelsyand sutaref thersin, diomex fitsopost@we angcard ow 206.

The secand .20 nd third, K 21 ecti ons have converqgi ng retainers, thereon.
The second iEistamsion W tedoiy eubrstinae L, L Lo Shala Rl Cocond
direction shQWanibi idy Wpdihd 1eHadd t BecH Ninkehane! WoRldHEViRaS filrifet thverstt | ON
retainers 216 facing'in the first direction. The first and second

di r ect i ons agewagppwisdticasidn phowgaseliseeone Qtgreamd desiteddocation sespedighy
retainers face SAG0uOLNeL AL ROBYEr LG ROLNE 2l BecaThen (LA RS deOR
retainers 216 &€ %Tg R SR PR EPE BN 5§ P58 i SR MG QY S Y EFai ner s

204. The f ausdldpreidel fanhatbBcirasy bauidenths RaLIhQT ckRhsibhendretdbridhatthé ace in
the second direction and face away fromthe third section retainers 216 but
face i A0t hacedgbody fand bo predetefpincd s miea aequrany- et gapgtompted | n yse,

this enbodi gBit.; i ohij .~ Of
organ, or for %ngﬁﬁgﬂ%h&%%%%ggg%ﬁﬁg5%%82@9%@%Fgﬁqagpgg%%%%&fggSgﬁ%ﬁghird
210 sect i oriscanou vdthbur Isdvidyetoashah@dodanto atd sstieressdrrgnfithncs it thee i nsertion

devi ce 26 descri bed, above. The suture insertion device 26 iS shown in
Figure 16 @g?%cyaogtb?a a@ﬁ?er}teﬁrwwog%}onwﬁ\%%ﬁe?w fvertighyPelddaid that a

curved sut Ur&edsR9ehiali QP GeY bEfe 2fod B rednd MiRfnivs ﬁgn WhEBoRRNE AREdRh S0
Subsequently, the first section 202 woul d be anchored i nto nei ghboring

ti ssue 1Gsi nige pateot. vBEsa efeldte wRBld deasashibon)eroll recorvaiyghmie aslediceeasa that i s

ei t her attacheg %%?fﬁaomm%%gr det achabl e fromthe suture using the suture
i nsertion SEACE DO NP BFEEERt invention. Sinmilarly, the fourth section

218 woul d be anghi@d il B ahfi@psedhaf AShr@Bnd ilvéariod RRAIBNGIdhASH® e
inserting either a straight or curved detachable suture insertion device as

descri bed algeige, it ranbigipaied dhat Arcrpraseabmyeritanonay boesed|ie apputemetedgurgical
system. Due to the high level of accurate placement of the suture and any attachment,
20  the present invention is an ideal candidate to be used with a robotic surgical system or
minimally invasive surgical procedures.
While the invention has been described in detail with respect to specific
preferred embodiments thereof, numerous modifications to these specific embodiments
will occur to those skilled in the art upon a reading and understanding of the foregoing

25  description; such modifications are embraced within the scope of the present invention.
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needl e 23 as shown. This enbodi ment provides for the flexibility in

surgi cal applications where the anchoring of sone section of self-retaining
sut ure i swoeetdd2ber e access to the area is |limted whiPC&/UsR0638Lt i ons
may have nore accessibility and an attached needl e may be nore appropri ate.
It is anticipated that the det acha ¢ﬁ %ure insertion device may be
automated to sone degree. is ant ﬁE@ ed that the suture insertion
device may include a mechanl snfor nmoving the needl e body froma first,
initial position to a second installed position within the body. It is

ant i ci p&heads clhanedise nechani sm woul d be noveably |inked to the needl e body
so that during installation, the nmechanismwould be able to nove the needl e
body, and thus the recess and suture therein, froma first position to a
second installed posi tA@afwtgtdﬂhQsﬁth@ cbﬁ@ﬁsﬂgon activation. It is further
anticipate that the mechanism may be spring | oaded. Such a nechani sm woul d
provide a furt heran dengatedfbody haviagy findenss fiseernyt and agil acplwglity of retainers

sel f-r ¢ t hat
are cutrSRpp Rl Bal R il BERLLPR, nERRARA bt Bod AR 05
woul d pfpljttx@iﬁof thetlith af therady, dechdlis eethxlflerslfm‘iﬁg ﬂledfrsteefﬁﬁﬂﬁlr@ﬂamaﬂd)emg
retracti on of the needl e bod predeterm ned with great accuracy.

ld b
Use of QRGeS Authethamberaics ?ﬁ/"i“gfguu@fdsué‘%éﬁ nsgrted, MR & Hipupo g@eme%wé Jheur e
and an%eéhlggc%rﬁt@%h 'ﬂ?exato@Qﬂcfh% Hgg%(:e | Bhl A eMMohNOkte r&QIYlh tJ ﬂ’iert

| ocation an reater con t he accuracy o the p ace
| ncor pae@ttesns nﬂninﬁmdmndsmmetwmmmﬁy wesisk chofemetevhen ldmrsaaselsqmﬁe(hjrﬂ a
efflcac of the ure and mze pai n and possible infection to the

roc
pati ent® e‘i"h%‘é’%%dé%f ST R, W the overal | recovery time and

decrease the overglkhp&ast hd?émg B@mﬁo@ﬁ @ﬁ’ter‘%nseﬁﬁﬁxadé%%e kd hdl§ tRMYoli¢l Rap &M t hat
t he present i nventi on my be autonated to some egree IS anti cl pat ed

t hat t Hecadgweximajafodretfitsrenday be used in an aut omat ed surgl cal system Due
to the high I evel of accurate placenent of the suture and any attachnent,
the present invention is an ideal candidate to be used with a robotic

surgi cal system on. m rTHEBklYelai@Siere DICRIS Al wiRi€ia eiuegPorafhhbdidinghe
i nvention has been descrl bed in detail with respect to specific preferred

enbodi MoMMtSOMPERSHFloopuner ous nodi fications to these specific enbodi ments
will occur to those skilled in the art upon a reading and understandi ng of
the foregoing description; such nodifications are enbraced within the scope
of the present i rm/entiTr €ltAbiBing suture of claim 1 wherein the temporary holding

point comprises a length of suture that is knotted.

4. A continuous length of suture where the ends are joined together to
form a loop, the loop comprising:

a first length of suture having an elongate first body, a plurality of first
retainers projecting from the first body in a first direction, the first retainers bemng disposed on
the periphery of'the first body along at least a portion of the first length;

a second length having a plurality of second retainers projecting from the
second body in a second direction, the second direction being opposite to the first direction, the
second retainers being disposed on the periphery of the second body along at least a portion of
the second length, and

an intervening length located between the first and second lengths,

whereby all of the first retainers and all of the second retainers face the intervening length.
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What is clainmed is: 1. A self-retaining suture conprising: an el ongated
body having a first end, a second end and a plurality of retainers

proj ecti yofzowmet3@ body, the retainers being di sposed ®aTiuseoopmsiophery of
the body along at |east a portion of the Iength of the body, all of the
retainers facing the fjirst end, he r talners bei,ng confi ureﬁﬂhﬂf t hat
when the | ength ot sut\kEoREmicis EPERAT s o Slanp A SdpEcT Y 0 ol

retai negard8 f?ﬁ‘sfeﬁéd id h€¥sdu@WRs Hlaifd?@al Q@Qﬁmﬂt‘%ﬂéﬂ%@thé PESUddi Qe NHR Be darrage to
the tissue by the retainers is mnimzed d the retainers generally

resi st rawinersegeneralhefiext towaglohe bedsi @rmgllmsemonnvlwaﬂmm itothe oppodEdhe o t he

i nsertion. pat.hwa ora d|n ogint for a . suture. insertion
dovi ce BRI Rl SRR AenraUhrat: RuRheef sR e ai "
The selcflreﬁ@grpé@bm@u{e%@ﬁggn@twam 1 wherein the tenporary hol di ng point
conprises a loop. 3. The self-retaining suture of claim1 wherein the
tenporary hol ding point conprises a length of suture that is knotted. 4. A

cont i nuous engt h of  SHENGRIDR! RakfSr SR #LfuhaResh ARSHISEtAr ™ @

| oop, the | oop conpr|S| ITs ure having an el onga

first hibspsedonhelpalpheyy csﬁthef firsSody @toni AETrst spcrtmleﬁtherfgstﬂé@m whk af 1|emta body
inafirst direction, the first retainers being disposed on the, periphery

of the FFHdt eﬁ'&fwe%aﬂbh@/l%& nq giarersthergp. g tf@rse%twé rﬂmngrts aretigoned ¢ Yecond
l'engt h rﬁ%ﬁiﬁh&&’ ofthl étroﬁ!i 'o& n£6n§§§e9&%§ g&%il &%ﬁése%&tﬁﬁ th WGthlat RRHErSgCONd

body in a secon directi e secon rectio g opposite to the
first dhescondlengthhevisgoondaingst tiervensandeipng inderspo séﬂie oututerne a pemt pheg y of

t he sec nd bod | on | east. orti.on of .the s | engt h, and an
|t er vt R Dt GO RET HEIR iR et SORHL g EHE R iRer eby
al'l of th&@orf laﬁ@ihers@éoﬁﬂ B&%ion ABRAprBkimaaf tottﬁ@ﬁﬁﬂ‘éﬂg’tﬂ hﬁﬁﬁ@h@?é’taﬁnér@%rebﬁe
intervening |l ength.5. The continuous |ength of suture of claim4 wherein

when t heith ghgvely ob oserdaprad thesfirsirs@mesdelanyotottheseconbigiingfs. a mammal at a
point along the intervening length, the retainers generally flex toward the
body during insertion where damage to the tissue by the retainers is
mnimzed, and the retacsimogeRasmlIf¥ulieShhire MRVETE Ate jWHeA téRehet Ure IS

pulled in a direction opposed to the insertion pathway.
form a loop, the loop comprising:

a first half having an elongate first half body having a first section, a second
section and a first intervening section, a plurality of first retainers projecting peripherally from
the first section along at least a portion thereof, in a first direction, a plurality of second retainers
projecting peripherally from the second section along at least a portion thereof in a direction
opposed to the first direction, and the intervening section disposed between the first and second
sections where the first and second retainers face the first intervening section; and

a second half having an elongate second half body having a third section, a
fourth section and a second intervening section, a plurality of third retainers projecting
peripherally from the third section along at least a portion thereof, in a second direction, a
plurality of fourth retainers projecting peripherally from the fourth section along at least a
portion thereof in a direction opposed to the second direction, and the second intervening section
disposed between the third and fourth sections where the third and fourth retainers face the

second intervening section.

8. The continuous length of suture of claim 7 wherein the first direction is

opposed to the second direction.
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6. The continuous |ength of suture of claim4 wherein the first retainers
are di sposed on the periphery of the first body along a first section of
the firstwDengide2st h at | east a part of the first | engPRTREB20006H63081
retainers thereon, and the second retainers are di sposed on the periphery

of the second bo al a second section of. fhe_second |ength w.th, at
|l east a part of the sedBrf@niBeyt ﬁfn&@vofﬁ‘guwfﬁ 7R }egeﬂewilf-'% i5 le “Hbohfupon

i nser tiQRirofs ilRReMIHNE tidlue Bf PRlalimALONS fith8nd RESIVBRNiNSAQR, mthe first
section lies proximate to the second | ength having no retainers thereon,

and t heegmesmingelty flontowaskthp bodi draing insertioheviere damage trythh tibse ibrigheno
retainers.thereon, .wi.th relatively no,overlap of the first retaipers
ol at § VERRTLE T mEH R RS 2en88T S PGt Plep bt RPE e o
t he endfreafich dppbs@do HRARIARIN fathwW9r m @ | oop, the |l oop conprising: a first
hal f having an el ongate first half body having a first section, a second

section and a first intervening section, a plurality of first retainers

proj ecting periphgyal !%efc%ﬁ{moﬁ?lekg&%tf Lﬁﬁ&tdfgﬁir%%%r&ﬁ {ﬂe?}ﬁ&tret%né’&?a}é on
thereof, in a first direction, ap uraly y of second retainers projecting
peri phetiglobad dortaepériphesadandiisenidy atongladitg sadtion@fgie fastiargh @ithhhlesgeef in a
direction gpposed to the first direction, and the intervening section

di sposa@rtsdiheda lpnegh paving nomiinescBHgO%ect i ons where the first and second
retainers face the first intervening section; and a second half having an
el ongate second half body having a third section, a fourth section and a
second i nt erveni nlg. seckhiemontiaiops lengthiof yutofe dflelarm 10 etharaneths sgroofl exdinerg

peripherally fromthe .third.section along at |east a partion thereof, in a
D econd i (10 RT s PETBRESY PG SteoRoppbr s SRR ek WGP HOF e al 'y
from t heinf QuEdsha SREL ROsRbRMEn@h hh@AS ho AR eRohhereof in a direction
opposed to the second direction, and the second interveni ng section

di sposed between the third and fourth sections where the third and fourth

retainers face t secgnd._interveni sectiogn, .8..The continuous | ength of
Cuture ot cfai m 7anher deropRuRhY Rl SEEE S hepd 14 S8 R R E0ng

di r ect itBdlleBgth D €utGRNihk Migkd W& tibe e froLimatdibuliese0dndCle@itihavid8s Rtdnaphen t he

| ength of suture is inserted into the tissue of a marmal at the first and

second thereen. gechibageqoan geatien lieneroxistaig tdhesfiigelaegth hrying nesetaivwaigreone body
during \}viﬂ?%[attilvglp nm%l‘farpgcﬁ%sttr&a%&% r%faﬁ?é@ tg\%setch?%{e%@e{rfer S is mnimzed,

and the retalners gene 'y resi st novenen en € suture is pulled in a
direction opposed to the insertion pathway. 10. The continuous | ength of

suture of claim7 wherein the f{rs retainers %ge .
13 A continuous length of suture where the ends are joined together to

form a loop, the loop comprising:

a plurality of sections of suture length, each section having an elongate
body having a first part, a second part and an intervening part located between the
first part and the second part;

a plurality of first retainers projecting from the first part in a first
direction, the first retainers being disposed on the periphery of the body along at least a
portion of the first part; and

a plurality of second retainers projecting from the second part in a second

direction, the second direction being opposite to the first direction, the second retainers being
disposed on the periphery of the second body along at least a portion of the second length,
whereby all of the first retainers of the first part of each section and all of the second retainers

from the second part of each section face the intervening part of each section.
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di sposed on the periphery of the first body along a first section of the
first length with at least a part of the first |ength having no retainers

t her eon. Wo.20fe28nt i nuous | engt h of suture of clai m 1@CRAUSR@9/06308Be second
retainers are disposed on the periphery of the second body along a second
PPN S I S M PRl N
11 wheriRiched RS tHe R&I @ MaRimdiRea bR Dhe Sl VESng ;%aﬁ'f? tHeldbStcas@ed hon i es
proximate to the second |ength having no retainers théreon, and the second
sect i orretaingts tp gencratiyvt fexttoward ¢he tissee durmggudertivavihege drnage tafhadissietbyeheon,
wth relatively.no.overl of the first retainers relative to the.second
Vet ai nar@nerg: MG d0 o Secti i rRsbEh S e S okin b i hed

t oget hefiret@od sHpBied th BRAnsctthd dagavconprising: a plurality of sections of
suture Iengtﬁgﬁeach section ﬁgving an el ongate body having a first part, a
second part and an intervening part |ocated between the first part and the
second part; a plural 'frﬁ: CBEde'o'[l? fengt%to?is&ﬁ{esofefa%3%%@&1& fh 'i’i‘r{t E&aﬂl&% 3F part
inafirst direction, e rirst retainers being disposed on e périphery
of the dotdy cak edtgoatre d@stedionbe périphesfoftiebddy aking palrét;poaiva o th fkiaitt y of
second retainers projecting fromthe second part jn a second direction, the
second Yt &deasoiwntseat ty HpipEe; haxing goggaingss thareaqp, ardkihe gigond fréringse ofibie

retai nel S8k L SRR ~ Rep. YofQiie G Iy at | east
a port iecg)n e%:‘% ?ﬁég‘!"s@‘? o%%%%ﬁaétdh% t\/\ﬁé‘%@g\?ya(if?ﬁeo%a? ﬁgﬁf’ %? g%&rag%sg?)n g)?gleof t he
first pacdnddéngdawith seledst eoomaoithatdcond pdrhen ket reimrndesod, modupdre second

art of. each section face the intervenin art .of each section. 14. .The
Dot i BT i PeRonh o ap i Blong [ Hie ST BreP hSh SHFUSRaps BT PP bEy t eg

i nt ot heotihRRUS tRfseforBRAIRhyviak nd rdfh&s tRtA%arddBe {RbRT YRR Limatcher eby
causing the retainers to generally flex toward the tissue during insertion

wher e dathedestmartthaeing ing sefaingry thenepny withralgivslyim aviedamdizbel firsarethinass general |y
resi st mheqyt e suture section is pulled in a direction opposed to

the i nsrgiB%{}?ecr:tﬁ Qlé)ea%eﬁ% f

B The conti nuous | ength of suture of claim 13
wherein the first retainers of at |east one section are di sposed on the

peri phery of the body along a first portion of the first part with at |east
some of the firstifpar tA metadpinBprasting prepljcetivethan the hody of paraseednd

retainers, gfsinq,ql?egtgxgsr&spondi ng section are disposed on the periphery of the
body al oné) a Second poftion of the

providing a continuous length of suture where the ends of the suture are joined
forming a loop, the loop having a first half and a second half, the first half having:

an elongate first half body having a first section, a second section and a first
intervening section, a plurality of first retainers projecting peripherally from the first section
along at least a portion thereof, in a first direction, a plurality of second retainers projecting
peripherally from the second section along at least a portion thereof in a direction opposed to the
first direction, and the intervening section disposed between the first and second sections where
the first and second retainers face the intervening section;

the second half having an elongate second half body having a third section, a
fourth section and a second ntervening section, a plurality of third retainers projecting
peripherally from the third section along at least a portion thereof, in a second direction, a
plurality of fourth retainers projecting peripherally from the fourth section along at least a
portion thereof in a direction opposed to the second direction, and the second intervening section
disposed between the third and fourth sections where the third and fourth retainers face the

second intervening section.
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second length with at | east sone of the second portion having no retainers
t hereon, and upon insertion of the section at a point along the intervening
part of swiolom#sei4en, the first portion |ies proxinmte POTIUSRWOCIHAY part
havi ng no retainers thereon and the second portion lies proxinate to the

first part having no retainers thereon, wth relatively no overl f the
[irstpart havi ng no,r GLaLne Ll eon. WAL relAlluelyno overl an.gl

SUPPOT ol R0 woll| oGk b%}tMa{‘mﬁﬂﬁla@Qﬂ% Qfppéred@mmal  conprising the steps of:
providi ng a continuous 1 ength of suture mhere the ends of the suture are
joined form ng a ihsomg thadirstdeld of dei lngp mtd i figtt seraloh of tidsua of e samimhladtfa, t he
first half having. an elongate first .half o hav 109 a fiyst section, a
second Toatteh o By SR ety Siing e St ke T mid "or °F v st
retainers proj ectihigtifeiht RA@hahbd of HRMéNM b E&dond 6&dtloRBf BkRBJorAting gast a
portion thereof, in afirst direction, a plurality of second retainers
pr oj ectsleﬁgldpéwmmhwy prhsrebyibe eligeirvithie dieihody oF 8 mepnamall ie serporedor t i on
thereof in a direction opposed to the first direction, and the intervening
section disposed between the first and second sections where the first and
second ret ai ners if7ace THeanéthb®ovdninnyo sdefeiohe firhisesReaeiduted & ulemedg an
el ongat.e second hal f body having a third section, a fourth section and a
second PiRtaisEIcHen @%‘&SP%W mgapy ‘Efraaﬂul'“’cr? insertionidedicket ai ners proj ecting
peripherally fromthe third section along at |least a portion thereof, in a
second direction, a plurality of fourth retainers projecting peripherally
fromthe fourth skt i ofheahethgd af clhieast whempor the objetthieaeofgann a directi on
opposed to the second direction, and the second intervening section
di sposed between the third and fourth sections where the third and fourth
retainers face thg SeCHﬂﬂnaﬁé&BﬁéQMPQS%ﬁ&khﬂﬂe%dﬁﬁd@Qt&ﬁﬁmpo'nF in the |oop
where the first and second hal ves are joi ned an object within the
body of a mammal to be support ed; |nsert|ng the first half of the loop into
a first section ti at .a.p int.along the first ..
Mtervent ng. secti9n 1 onhmgraf LR |6, She bR BhisRl S5 oG ke Haing « ne
second sippdrt &f mbiRgil @aPrmidlbPalterb@BRPdsiHiOR! i on of tissue formng a second
i nsertion pathway, whereby the object within the body of a mamal is
supported. 17. The nmethod of claim 16 wherein the first section of suture
is inserted into fir rtion
devi ce. 18. The ééthodﬁ%?ﬁg %?g]%%BhkgﬁggﬁnﬁﬁegggaﬁsQﬂwgdgﬁﬁﬁéga&ﬂﬁﬁ

shunt.

22.  The method of claim 16 wherein the object is an in-dwelling seroma

evacuation tube.

23. A method of supporting an object within the body of a mammal
comprising the steps of’

providing a continuous length of suture where the ends of the suture are joined
forming a loop, the loop having:

a first length of suture having an elongate first body, a plurality of first retainers
projecting from the first body in a first direction, the first retainers being disposed on the
periphery of the first body along at least a portion of the first length,

a second length having a plurality of second retainers projecting from the second
body in a second direction, the second direction being opposite to the first direction, the second
retainers being disposed on the periphery of the second body along at least a portion of the

second length,



19. The method of claim 18 wherein the object is a bladder. 20. The nethod
of claim 16 wherein the object is a bodily tissue requiring support to
mai nt ai n wOrorome74r al ternative position. 21. The net hedTafS2@0AabI0816
wherein the object is an in-dwelling vascular shunt. 22. The nethod of

claim 16 wherein the object ig an in-dwelljng seroma evacuati on fube. 23. A
et hod of | Suppor tgeRAhG5jwEh R VR BORR G1 e e YRS R ¢ he
steps QffihdM@Mkaidat AdaARY HRUSLd HEREER Rk (RhitRnMIaE RN Rggends of the
suture are joined formng a loop, the |loop having: a first length of suture
havi ng an el ongatadiférgiop langthrvhege gedirstiléngph ofd steangltlengghsarapinedgnd perei ng
fromt irst .body in a first directi t.he first.retainers being

di sposabe B B ReRy b e sy P S e o por th on of the
first length, a sgeomdallengs BofidniontheddiPdraingliédoth Ghdes @6 OBl Wit@hARF S
projecting fromthe second body in a second direction, the second direction
bei ng di9gB i fenanynelie be syrrorigily ecti on, the second retainers being di sposed
on the periphery . 3 . bo . i 5 second
ongt b, an i nt orvatony LSRR sRF s EPEiShe pRERarAuf AL hOR: Bk R oT R
wher ebyinghlentfe debigorf fofiaingragtiadengumspaaingaya Mhetdby tieotseq avithin giedodebsaf ace t he
intervening | ength, and a diverging length where the first |length and
second NERGEhS SHPROTICEi ned and where the first retainers and second
retainers diverge and face in opposing direction; placing at | east a
portion of the diverging | ength under an object wthin the body of a manmal
to be supported; Z4nserfliengethbdosdaiur 23 ivhewirawbacthe swuefis tnsesdentoftha mamal
at a poaint ong the interveni .secti.on formng.an insertion pat Y;

Aher ebyPstandubalat s PR LIRS BRAOGFIEE R e e O b S: SRS et hod
of cl aiyg3MAg 1Rk RioWRERrd BhaBb i Hhe tibse bg%%rrkﬁﬂxefsﬂﬁ midiRgell fJUR of a mammal
at a point along the intervening part, the retainers generally flex toward
t he ti gstamethgenerglly resist mpommenhehen daveiye sedianhepeliedsue digetioneppesediners i s
m nim ztgdf Sald £ retainers generally resist novenent when the suture
sectiony e %EPIPB Y#"a direction opposed to

25.  The method of claim 23 wherein the suture is inserted into a section of
tissue by means of a suture insertion device comprising a substantially rigid, elongate body
having a first device end, a second device end and a device length; and a recess proximate to

the first device end to receive a cross section of suture.

26.  The method of claim 25 wherein the suture insertion further comprises
a forwardly extending finger located at the rearward end of the recess for maintaining the

suture within the recess during insertion.

27.  The method of claim 25 wherein the suture insertion device further
comprises a rearwardly extending finger extending over a portion of the recess from the first

device end.

28.  The method of claim 25 wherein at least a portion of the first device

end is sharpened so as to pierce the surface of the tissue.

29.  The method of claim 25 wherein at least a portion of the bottom side of

the device length is sharpened so as to cut the tissue during insertion.
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the insertion pathway. 25. The nethod of claim 23 wherein the suture is
inserted into a section of tissue by neans of a suture insertion device
conpri si yoaowumse4antial ly rigid, elongate body havi ng &CTiussedmespste end,
a second device end and a device length; and a recess proximate to the
first device end to receive a cross section of suture. 26. The nethod of
claim25 wherein the suture insertion further conprises a forwardly

extendi ng finger joocatgg Almbdd6r f18R! YR LHe RO kyhRENni&6ES 8o i@ fupENt @i ni Ng
the suture within the recess during insertion. 27. The nethod of claim25

wher ei reontpeisgigtagrepingseemberrioced prexfuate toethe senopd idedse end: ear war dl y
extendi ng finger extending over a portion of the recess fromthe first
device end. 28. The method of claim25 wherein at |east a portion of the

first device end 3is sheHepfaed 50cldisn 8@ whkRICHe LHppinY mcwRr @lrtHehe tissue.
29. The nethod of claim 25 wherein at |east a portion of the bottom side of

t he dewoswrisesyttiuiegecshniopasratyinba kagthpfsuturg ﬂéng thedenetiylof thagrippwer t i on. 30.
The negﬁgﬂbgf claim 25 wherein the suture insertion device further
conprising a gripping nmenber | ocated proximate to the second devi ce end.
31. The nethod of claim 30 mherein the gripping nenber further conprises a
suture recess for_receiving a length of suture along the |l ength of .the

gri ppi ng menber. 32. %Iﬁ@b%af QJP“Tb%WH?ffsl %ﬁéw@reﬂnﬁwéow%va?eelepﬁbé%u on
devi ce hggﬁ[h is straight. 33. The nethod of claim25 wherein the suture
insertion device length is curved. 34. The nethod of claim25 wherein at

| east a portion of the suture insertion device length is helical. 35. The

met hod of clain1 e'”‘hﬂi éqturﬁ% gsertlon devi ce .co rlﬂes g needl e.
36. The et hod o clal Per'dl W'SFEU?e?@“§Hn8¥B%HI VA% [CH${R et hod
of claidp3@ wherein the object is a bladder neck. 38. The nmethod of claim
23 wherein the object is a bodily tissue requiring

34.  The method of claim 25 wherein at least a portion of the suture

insertion device length is helical.

35. The method of claim 25 wherein the suture insertion device comprises

a needle.
36.  The method of claim 23 wherein the object is an organ.
37. The method of claim 36 wherein the object is a bladder neck.

38.  The method of claim 23 wherein the object is a bodily tissue requiring

support to maintain a normal or alternative position.

39. The method of claim 23 wherein the object is an in-dwelling vascular

shunt.

40.  The method of claim 23 wherein the object is an in-dwelling seroma

evacuation tube.

41.  The method of claim 23 wherein the insertion pathway is linear.
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support to maintain a normal or alternative position. 39. The nmethod of
claim 23 wherein the object is an in-dwelling vascular shunt. 40. The

met hod ofwol2aiome2BA3wherei n the object is an in-dwelli ngPSErusa®odeI8Lat i on
tube. 4 1. The nethod of claim 23 wherein the insertion pathway is

| i near.42. The method of claim23 wherein the insertion pathway is curved.
43. A nethod of supporting an object within the body of a mammal conpri sing

the steps of: praomi di nghean&ARE bAULWS23 GReteth AE iSulddhS R Ss Eigegnds of the
suture are joined formng a |loop, the loop having: a plurality of sections

of suture length, each section having an el ongate body having a first part,
a second part and.an iptervenin art | ocated .het nthe first part and
e second part. 5 pi b B RiRteRPEbe pEORR AR BT I Rey Py B T he. (1 r o
part i nogphisingtthélétegcdft on, the first retainers being di sposed on the

peri phery of the body along at |east a portion of the first part, and a
plurality of secdnavidedieatBuqsdsnegh phgtyre shereibe sedsodhpsntereiare wingdcond
directi . e ' ion being opposite to the first direction, the
second f?@?%‘ﬁ’%@?@’%@%&‘gg%@% sed on the periphery of the second body al ong
at | east a porti amplofalibthef seet@Rdf k@ngtibngth heach kécsion hatiag areknaitebbey f i r st
part of each section and the second retainers fromthe second part_ of each
sect i oaVHige HEPdrhe sEPRAINAE Apa AR IYFIVEHBE PR cGrtsd Depresaithg st pyt fidbWeof t he
| engt h sgéo@égawe bet ween sections under an object within the body of a
mammal to sUpported; inserting a first section of suture length into a
first section of apleslhty offirs retminems prag¢ctiag froimthe ftsopayt tnheefirki disttiomther veni ng

G LRI T EN IR S R
subseqq_ﬁﬂg ardnsertion pathways, whereby the object within the body of a
mammal 1 s supported. 44. The nethod of claim43 wherein when each section
suture |ength is amsehtyed seqohé retanets peysstige fremghe secondpart vwaseebndhe ti ssue
during ciir%gt?orr;[, i[h%nsec\:l\érl]l% rd%e&%mglgto%pgsr}t% to the first direction, the second retainers being
disposed on the periphery of the second body along at least a portion of the second length, the
first retainers of the first part of each section and the second retainers from the second part of
each section face the intervening part of each section.
placing a portion of the length of suture between sections under an object
within the body of a mammal to be supported;
inserting a first section of suture length into a first section of tissue of a
mammal at a point along the first intervening part forming a first insertion pathway; and
inserting the each remaining section of suture length into a subsequent section

of tissue forming subsequent insertion pathways, whereby the object within the body of a

mammal is supported.

44, The method of claim 43 wherein when each section suture length is
inserted, the retainers generally flex toward the tissue during insertion where damage to the
tissue by the retainers is minimized, and the retainers generally resist movement when the suture

section is pulled in a direction opposed to the insertion pathway.

45. The method of claim 43 wherein each section of suture is inserted into

a section of tissue by means of a suture insertion device comprising a substantially rigid,
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tissue by the retainers is mnimzed, and the retainers generally resist
novenment when the suture section is pulled in a direction opposed to the

i nserti orwpaptwvmg74345. The net hod of cl ai m 43 wherei n eRCH/ESe@Vi06398DF
suture is inserted into a section of tissue by neans of a suture insertion

deV|ce mpri.sin a substaptially ri | ongat.e y haying a first device
end, a Bt e St i iencs cath ERoR bRy Erdag a%ﬁélesﬁfegﬁ» B34 FE o ¢ he
first b’ilﬁﬁt@t@%é frst BERE/E1dRo QPR 5864 PR ofStbis e 46. The method of

claim45 wherein the suture insertion further conprises a forwardly
extendi ng finger Iocated at the rearward end of the recess for maintaining
the suture mﬁthln eces ugi.n. sertio . .The .nmethod of claim45
wherein'at |east %" por PRGREBe PR 1Ryt s sifte PEFRR DR Pndi R " o

pi erce 4 fewsdif d&adafg filRr ldcastat thdBearkir] Rt ITAEL REes it MuidRiMbenRi n at

| east a portion of the bottom si de of the device length is sharpened SO as
to cut SuRBe MitBELBe seessrlpringdesertion. 49. The nmethod of clai m 45 wherein the
suture insertion device further conprises a gripping nmenber |ocated

proxi mate to the second end. 50. The method of claim49 wherein the

gri ppi ng nenber famt heFheanethod seaalm sutvheein #d€86a patioh &€ Heirmledideengt h of
suture along the |length of the g menber. 51. The nethod of claim45
wher ei rFPdAESheREBRE SG ?r%f@rﬁl‘?fé‘?ltb&éwfé%e qféﬁ%ﬂﬁum straight. 52. The method of
claim45 wherein the suture insertion device length is curved. 53. The

met hod of claim45 wherein at | east a portion of the suture insertion
device length is 48e| i Clile.m&Hod a‘htelaineﬁlwdiemfn atlledsta dartmhef dierbotthm sdet aff e
insertl n.device ri ses.a needl e, The. met hod of claim43 wherein the
obj ect e dsCoREER dareRgd R ETOEb e RSB e RS ¢ he object is a

bl adder neck. 57. The nethod of claim43 wherein the object is a bodily
tissue requiring support to maintain a normal or alternative position. 58.
The met hod of cl &%n 43Mhstreethddof Hainoh} whereinsthaguture- idewstion deyicea@ethemr shunt .

comprises a gripping member located proximate to the second end.

50. The method of claim 49 wherein the gripping member further

comprises a suture recess for receiving a length of suture along the length of the gripping

member.

51.  The method of claim 45 wherein the suture insertion device length is
straight.

52.  The method of claim 45 wherein the suture insertion device length is
curved.

53. The method of claim 45 wherein at least a portion of the suture

msertion device length is helical.

54.  The method of claim 45 wherein the suture insertion device comprises

a needle.

55.  The method of claim 43 wherein the object is an organ.
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59. The nethod of claim43 wherein the object is an in-dwelling seroma
evacuation tube. 60. The nethod of claim43 wherein at | east one insertion
pat hway iwWOl20rame74361. The net hod of cl ai m 43 wher ei n aPCrA®2009063981
insertion pathway is curved. 62. The nethod of claim43 wherein at |east a

portion of one insertign path i S lical. 63,. A suture insertion device
for use in insert*ﬁ%ng }ee‘ﬁﬂi‘?lxg?d%’m Ef gﬁ“FWfIbthFﬁ@eﬁ’éé‘&fza T 2 CHrammal
conprising: a substantially rigid, elongate body having a first device end,
a second device end and a device length; and a recess proximate to the
first device end Yo r eldwimethed of deitn $ewhemsim e objgriis @.boddy tiTdue requininge

i nsertion %fvice Pt claim,63 further cg. rising a forwardly extending
fingerSPBB gﬁngpaph%ngngpﬁé?gxgﬁaeépsxﬁ "recess for maintaining the suture
within the recess during insertion. 65. The suture insertion device of
claim 63 wherein at least a portion of the first device end is sharpened so
as to pierce the Burf ahe methehel ¢lpigrdpwhereimthe oigelis an imdwellingyagfaldrce of
clain1§%uxperein at least a portion of the bottom side of the device |ength
is sharpenéd so as to cut the tissue during insertion. 67. The suture
insertion device of claim®63 further conprising a gripping nmenber |ocated
proxi mate to the second device end. 68. The suture device of claim67
wherein the grippiPng nelgBsthed,pt ¢laim hnpeieuride gbisgt igae -dreligepgrmaecei vi ng
a length afaisHtigee along the length of the gripping menber. 69. The suture
devi ce o? gla|n167 wherein the gripping nmenber is textured on at |east a
portion of its surface to aid in manual mani pul ation. 70. The suture

i nsertion device(§; cl in16§ %ﬁ ﬁeinﬁ%hﬁ deviﬁe | ength i.s straight. 71. The
suture insertion Hevi ce'IRCIEPGP T WhdPEICH! dinerstRRA B HIhBRARVRS Scur ved.

linear.

61.  The method of claim 43 wherein at least one insertion pathway is
curved.

62. The method of claim 43 wherein at least a portion of one insertion
pathway is helical.

63. A suture insertion device for use in inserting a length of suture into the

tissue of a mammal comprising:
a substantially rigid, elongate body having a first device end, a second device
end and a device length; and

a recess proximate to the first device end to receive a cross section of suture.
64. The suture insertion device of claim 63 further comprising a forwardly
extending finger located at the rearward end of the recess for maintaining the suture within

the recess during insertion.

65.  The suture insertion device of claim 63 wherein at least a portion of the

first device end is sharpened so as to pierce the surface of the tissue.
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72. The suture insertion device of claim®63 wherein at |east a portion of
the device length is helical. 73. The device of claim 63 wherein the suture
i nserti orwoevicgs2@enpri ses a needle. 74. An assenbly foPCirasecmwiossyss | engt h
of suture within the body of a manmal, the assenbly conprising: a |length of
suture having an el ongated body having a first _end, a second end,

plural ity of ret dner o 5o e tTRGOR BRE ﬁﬁclslalaﬁ? W?lﬁr@%tﬁ%ﬁ%wgﬂlsaiog&le

di sposeghemh difkeoMBE HRRE! Déngch_ﬁ Herhedy sehoRGudthe RO} dRinRQhdekith. of the _

| ength of the body, the retainers facing the first end, 'the retainers being
configured such that when the length of suture is inserted into the tissue
of a mammal the retaingrs generally fl.ex war he body during.insertion
wheredammge to. et saeiie thevplasr e bHHE i Ko Spoditte {BEPREEA ner s
are gengémbdriodatdi floRiithtd ®3hS beciRY 88BEE enthen the suture is pulled in a
direction opposed to the insertion pathway, and a tenporary hol di ng poi nt
for receipt within a recess of a suture insertion device to hold the body,

t he poi nt | ocat ed.gpr oxj he £1r.st X . i i.on device
havi g a subst antioal |yt griat Oeyibol QiR A Bubith benlt P Rlrlel €7
second weprices enduanccess ftevéeBihenhbth dldua dlocets 1@igk bt &rippinghe fir st
device end to receive a length of suture, whereby when the tenporary

hol di ng"$/BP%it is received within the recess of the suture insertion device,
the length of suture is inserted within the body of a manmal by inserting
the first device end of the suture insertion device in a first direction
into the body of @&. marfielsutumadetibeosidior €/ wheemtthe gripjpug oeniter wi textdredwn by
novi ng the suture .insertio denge in a direqﬁion substantially opposed to
the f 1 1ot dGasLERATEAD Of oS RBXE TN do R HPHY Based from its posttion
within the recess and thus frees the suture insertion device for

i ndependent renoval therefrom 75. The assenbly of claim 74 wherein the
suture insertion Wevi chhefsuturyasetionmdevise st elaifnppvahdieyn dridevide fegethiinger
Iocatedtagyghe rearward end of the recess. 76. The assenbly of claim74

wher ei 1 ¢/t enporary hol di ng poi nt conprises a small |oop of suture.
71.  The suture insertion device of claim 63 wherein the device length is
curved.
72.  The suture insertion device of claim 63 wherein at least a portion of the

device length 1is helical.

73. The device of claim 63 wherein the suture insertion device comprises a

needle.

74.  Anassembly for inserting a length of suture within the body of a
mammal, the assembly comprising:

a length of suture having

an elongated body having a first end, a second end,

a plurality of retainers projecting from the body, the retainers being disposed on
the periphery of the body along at least a portion of the length of the body, the retainers facing
the first end, the retainers being configured such that when the length of suture 1s inserted into

the tissue of a mammal the retainers generally flex toward the body during insertion where
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77. The assenbly of claim 74 wherein the tenporary hol ding point conprises
a length of suture that is knotted. 78. The assenbly of claim 74 wherein at
| east a pwotbwedf43t he first end is sharpened so as to pCEuSeomwioesogur f ace
of the tissue. 79. The assenbly of claim 74 wherein at |east a portion of

the botitom side af tlge devi ce l.engt.h.i t&rﬂ;gened so as t 1cut tng tissue
dur i ng 94EET {9 1BRTSEH! Y rdeques dt Mynigized; TRtappess AP genarlydigidipRe fe§isker ti on

devi ce hiWelRar whQIMRE 58S i8p ﬂ[eﬁl%"h Hﬁedi‘i%ﬂaﬁﬁosk@ﬁﬁth@ﬁas&’ﬁ@ﬁb%% v.laaqt he second
devi ce end81l. The assenbl f/lof claim 80 wherein the gripping menber further
g

conprises a sut uretempersshdlding pee farirengipg Wl@ﬂg@ rﬁcgifs of @tsufuee mbarion téracd engt h

renbor ool theaPnoit Frasd PRAMRRFRTH Gt ef 8L T ace (o aid i nomanual

mani pul ati on. 83.3 sTihge agsaivaldeviek hg‘hﬁhm 74 wherein the device | engt his
straight. 84. The assenba{#/ of claim 74 wherein the device | ength is curved.
85. The assenbl y ofubgtpatialyzizidirdonsiate bady henisg afirpiglevice snéfa serendsdavigee

i nsertion de cal. 86. The assenbly of claim 74 wherein
the suture |ns%ggflgﬁg%plén§te}p§%aﬁprl ses a needle. 87. An assenbly for

inserting a | engtadreodss priximnetewd tii fivst eeideedy tofecaivani@mih of weurassenbl y
conprising a self-retainjng suture conprising an el o%(gat ed body having a
first end, a secoffrengvh %{h@eéqmﬁ%fférwﬁinﬁg’oﬁﬁﬂsrﬁ“?% v ERERSE Sets ohe first

and Se%ﬁ@ﬁtﬁﬂ%qﬁserﬁdﬂjdé% 'On tdﬁ’ 4 opgutﬁr@tlsaﬁlg'&ieﬁt ﬁg@tggetngg Off'é%gntnf:l 1&’%1 the

retai ners being di spose peri phery o ong at
por t i onngtingde Iﬂesngilemcaiend bethboeutyre iabdrtiof dd:\h(ee im@tfaistrrﬁrestibm oo ethedgrds

facing the |n eryenin oint, the retain .configured such that when
the. | SrigBRmBRL gy ARl PhEiop e ich RO M B8 PRVHE B AHHERSSHOR he

i nt ervepRiRg uPQHHE@ﬁdn@%bﬂ@ﬁt?&'ﬂ?%?ﬁo&@@@&é' ¥t diteRod Qﬂ@lﬁﬂdﬁxg%o%@é’mdu“ ng
i nsertion where damage | ssue he retai’ners is mnlmzed and t he

ret ai nerplga@defrcglenepaﬂlﬂlgn Wltgmdh@messemdglnmrfweﬂ‘@rﬂuttmerselttllae deviceif@ is pul | ed
in adlrgctlgn 9] cf\the i nsertion pathway; and
ependent r ova erefrom

75.  The assembly of claim 74 wherein the suture insertion device further

comprises a forwardly extending finger located at the rearward end of the recess.

76. The assembly of claim 74 wherein the temporary holding point

comprises a small loop of suture.

77. The assembly of claim 74 wherein the temporary holding point

comprises a length of suture that is knotted.

78.  The assembly of claim 74 wherein at least a portion of the first end is

sharpened so as to pierce the surface of the tissue.

79.  The assembly of claim 74 wherein at least a portion of the bottom side

of the device length is sharpened so as to cut the tissue during insertion.

80.  The assembly of claim 74 wherein the suture insertion device further

comprises a gripping member located proximate to the second device end
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a suture insertion device having a substantially rigid, elongate body
having a first device end, a second device end and a device |length, and a
recess prwRi2nEk®@2m10 the first device end to receive a | @eagiUs2@P/063081

sut ure, whereby when the intervening point is received within the recess of
t he suture insertjon vice, the_.len f suture is inserted wthin the
body of a mammal Hy i(ﬁi@@rqsmbl?zﬁécwn?%@ VT e E P N BeTRAS 1 of a
mammel  dothistd 4 SludiE @84 fP ReceWENa RhvolhCAShiude BORS tRNeih bP@e lLERphE Of
suture is received within the body of the mamual, the suture-insertion
devi ce megnbdrt hdrawn fromthe body of a manmal by noving the suture
insertion device in a direction substantially opposed to the first
direction, releasing the intervening point fromits position within the

recess and freei mg. therieusidngbly BSElatnh 00 whewie thel@ippingdeashadentexitirddély awal .
88. The assenbly of claim 87 erein the suture insertion device further

conpr i Sédeaat & prtian af ijs extaen i He i mage! mapgadadwnat the rearward end of the
recess. 89. The assenbly of claim87 wherein at |east a portion of the
first device end is sharpened so as to pierce the surface of the tissue.
90. The assenbly &3f clEicnas&mbiier elaim at wheasi the deoict lawgtiok strhighbhot t om si de
of the device length is sharpened so as to cut the tissue during insertion.
91. The assenbly of claim87 wherein the suture insertion device further

compri ses a or i PRING TRIBRLLAING BF BMlPnOXIHIRL L kR NE ISRaPRAuARY] ce end 92.

The assenbly of claim9 1 erein the grippi ng nenber further conprises a
recess to receive and renpoveably secure a |l ength of suture therein. 93. The

assenbly of claim9 1 erein th rippi menmher is textured on at |least a
portion of its suptace RGP A AEITLAR “YREFATD IS4 BROTSR o firsuliE anbl y of
cl ai m §fsaMGT @dvikel B H@Viedigall €Ngth is straight. 95. The assenbly of claim
87 wherein the device length is curved. 96. The assenbly of claim 87

wherein at |east a portion of the device length is helical.97. The assenbly
of claim 87 wherejn t sutuqﬁﬁgg%gét' n.devi ge i needle. 98. An

assembly for ins§¥%ing 5 PG %?u?%wﬁ??ﬁ?ﬁggﬁeﬁ%%ﬁéng?wﬁgnannal, t he
assenblypnpeRey d sded@. @ continuous | ength of suture where the ends are joined
together to forma
87.  An assembly for inserting a length of suture within the body of a
mammal, the assembly comprising
a self-retaining suture comprising
an elongated body having a first end, a second end, and an intervening point
located between the first and second ends, and
a plurality of retainers projecting from the body, the retainers being disposed on
the periphery of the body along at least a portion of the length of the body, all of the retainers
from both ends facing the mtervening point, the retainers being configured such that when the
length of suture is inserted into the tissue of a mammal at the intervening point, the retainers
generally flex toward the body during insertion where damage to the tissue by the retainers is
minimized, and the retainers are generally rigid and resist movement when the suture is pulled in
a direction opposed to the insertion pathway; and
a suture insertion device having
a substantially rigid, elongate body having a first device end, a second device
end and a device length, and

a recess proximate to the first device end to receive a length of suture,
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| oop, the I oop having a first |length of suture having an el ongate first
body, a plurality of first retainers projecting fromthe first body in a
first dirwotomne2mBe first retainers being di sposed on Ph&/yseenopbzesy of the
first body along at |least a portion of the first Iength, a second |length
having a plurality of second retainers projecting fromthe secqond body in a
second di r ect | on, ViHEPICERSHGS (P SERBROBE TG OHHONIE hecrerssa of Fegpture

di r ect i;0idhgvERC ARded Rl BF ARES PRSI BRAFRDRY drhendehbihiehYerfhy tHae
second body along at |east a portion of the second I ength, and an

i nt er veirsidgvicerngt mtb dieshaslt dfetveemaline st ditecaonl vdwooh tEabtenyirhen ofathd
substantia lﬁ al I .of the fhhsk rgtgin 43 and substantially all .of. the
second TS AChYFY ARSI RL WPy R Bh%*e & RGPl G SEUETETROT HSEFS Fon devi ce
havi ng witslist &ohi @k b¥dy b than@a0 By R ihoUY shvam iRgerod Héste Heviiketiend, a
second device end and a device length, and a recess proximte to the first
devi ce ssheiantilly opppsed te thedigh dHrestions yelgsang \hin drtelygnipa daint fon] it RISUER ng

l ength j.s.: e i 0 : t. j vice, the

| angt n il LR i 2R WRSh RREgh 0 RIS IRERABERARED 7%
suture insertion device into the body of a manmal in a first direction,

when at |l east a portion of the length of suture is received within the body
of the mammal, t 8 sutiheerssenady of ey 8¢ mdereis thiispRgs WRFtPR GRYIERBIBISHY of a

mammal i i i i i i i subst anti al
J%%hﬁﬁéeﬁg&%lf&&&{cﬁng fingdr tidc‘ﬁfég%‘?\’ﬂefr@aﬂwﬁr@e SRAL FRBssS y

oppose irst direction, there rel easing the 1ntervening I ength
fromits position within the recess and freeing the suture insertion device

for independent wthdrgwal . . e. assenbly of claim98 erein the suture
| nser {1 o devi ce Por ¢ HaI Asssiny SESTiat Fo LA 5t et ROTIR ¥ MBSt 96 od
the reahias hagible®bo AN@ JiG6LER skl JiRe AsgeMbl y of clai m 100 wherein at

| east a portion of the first end is sharpened so as to pierce the surface

of the tissue. 101. The assenbly of claim 98 wherein at |east a portion of

the bottom si de t he.,devi ce .l epgt h i har pened. so as tq cut .t he .tissue
e ot ot e Foy o ritel et BRO b7 o AR R )RR Bo il sitlo bl il
conpr i siffige devidel IBRIth & JRapRAEd $0xab oot Bk eXdurRiuEing istARnsecond devi ce end

91.  The assembly of claim 87 wherein the suture insertion device further

comprises a gripping member located proximate to the second device end

92.  The assembly of claim 91 wherein the gripping member further

comprises a recess to receive and removeably secure a length of suture therein.

93.  The assembly of claim 91 wherein the gripping member is textured on

at least a portion of its surface to aid in manual manipulation.

94. The assembly of claim 87 wherein the device length is straight.

95.  The assembly of claim 87 wherein the device length is curved.
96.  The assembly of claim 87 wherein at least a portion of the device
length is helical.
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103. The assenbly of claim 102 wherein the gripping nmenber further
conprises a recess to receive and renoveably secure a length of suture
t her ei n. WO4010fe74assenbl y of claim 102 wherein the gri PRITAS2000/063981 | S
textured on at |east a portion of its surface to aid in manual

mani pul ati on. 105, The_assenhl f claim98 wherein the device length is
Ctralght. 206, TRE- accHRmRRRY ef i 85 MBI Sthe: BOVHCE tPatyt h s

cur ved.colfpfisestec@isenbl y of claim98 wherein at least a portion of the
device length is helical. 108. The assenbly of claim98 wherein the suture
insertion device conprises a needle. 109. The assenbly of claim98 wherein

when the | ength suture is,jnserted into the.tissue. of a | at a
boint  along the (At er vARETPESE S SinE S Gl RELTS SRR PR B2  aver d t he
body duhimishal, Bsedskdbly Wb@pEsidanmage to the tissue by the retainers is

m nimzed, and the retainers generally resist novenent when the suture is
pul led in a directiosHnepsdensth pbsutie Whesethe ieads gajdingdtogather toAprmagsenbl y
for in i h of suture within the body of a nanmal, the assenbly
conpri§§5g§ﬁ%%§PF%ﬂg s length of suture where the ends are joined together

to forma | oop, tdersteaghhdyutng avirg Siteclhglate hidvbaly, apluedliongdfiret blairets hal f
body having a first section, a second section and a first intervenin

section, a pireieginetifomiherirstdody gy afinedisechen tackitgtapers %ﬁ@rdam%dr?ndhg t he
first sectigpy iéégggfﬁ%ﬁ'r&%&yao&ozfutléa%{‘a%&ﬁweff ehﬁltfe?g?lrst direction, a

plurality of s retal ners projecting periphera fom the second
section al ong at deeastd lengtlohaviigna plosdigodf second retamestprgectopfosedie seconthe

first directiaon, and t i ntervenin ection .di sposed bhetween the first and
second sect 1908 iy airend el abe SherBEoH TSRO E P A ey e
I nterveni ng s%&ﬁﬁ'r@tﬁi:neﬁ%@%@fd%%@%ﬁ%nhﬁé Lf)erfﬁvﬁt\!ﬂyréﬁﬂﬁrbe&hﬁgﬂ_@j? gloagqORsic hal f body

having a third section, ourth section and a second interveni ng section,
a plural ity poftianfitle seeonsd levegtls, apdoj ecti ng peripherally fromthe third
section along at | east a porti thereof, .in.a secaond direction, a

iural Tty of f ourthpeeRmRar el Bt R b RGN B KB our e
section al ongbaintlaBagl ofthp Gikdt k @Minérh efiQlbstantiaAlydilog el sesbnapeamed fid thdhre
second direction, and the second intervening section di sposed between the
third and fdotergngadeigdngndvhere the third and fourth retainers face the

a suture insertion device having
a substantially rigid, elongate body having a first device end, a second device
end and a device length, and

a recess proximate to the first device end to receive a length of suture,

whereby when the intervening length is received within the recess of the
suture insertion device, the length of suture is inserted within the body of a mammal by insert
the suture insertion device into the body of a mammal in a first direction, when at least a
portion of the length of suture is received within the body of the mammal, the suture insertion
device is withdrawn from the body of a mammal by moving the suture insertion device in a
direction substantially opposed to the first direction, thereby releasing the intervening length
from its position within the recess and freeing the suture insertion device for independent

withdrawal.

99.  The assembly of claim 98 wherein the suture insertion device further

comprises a forwardly extending finger located at the rearward end of the recess.



second intervening section; and a suture insertion device having a
substantially rigid, elongate body having a first device end, a second
devi ce emdoant)/m2mavi ce | ength, and a recess proxi mate POTIUSR0VIOGIIB1 devi ce
end to receive a length of suture, whereby when the first intervening

| ength is receive inth ess the sutyre inserti eV|

(rrot halt ot nadt ed g At B 618%35% Sretufhigist bPoTiReat %&S& e
devi ce sﬁﬂfﬂ)ehéﬂs't‘)afs'té?krdé”tﬁ@%ﬁ‘&@ oflifeasthon within the body of a mamual, and
when at |east a portion of first half is received within the body of
the manmal , the suture |nsert|on device is withdrawn fromthe body of a

manmmal by noving t ure | tion ice in adir stantlally
opposed to the Titde THedsmdls & Haflp S §efiurds: P BPERbIRGSHERH Rl
inter V%ﬁtﬁ@dév@dégéx%tﬁ isOfMateBeP@Sdstth @0t thé tibduR duligg ieRRS, and enabling the

suture insertion device to be withdrawn, and when the second intervening
|l ength is received within the recess of the suture insertion device, the

second half. s g ¢ ot MULIDL fhlien BOGe BF B TnDhRSSEL L Deble 117!

device end in a second I nsertion |rect|on W and

when atmémbatioatqioprbkiattofo thhisecand andchald is recei ved W|th| n the body of
the mammal , the suture insertion device is wthdrawn fromthe body of a
manmal by novi ng the suture insertion device in a direction substantially

opposed to the segand HISELLAND oFLEESEHORnellEREYphRLARIAY riiR, Second

i nterveni ng | engt romits position wthin t enabling the

sut ur e dongeises aorecdse\m) ceetvo ahé ramdt%dbla\mcm&alengﬂeofawmaﬁteyemf claim 110
wherein the suture insertion device further conprises a forwardly extending
finger |ocated at the rearward end of the recess. 112. The assenbly of

claim 110 wherei noghe tﬂeragtenqjly 8ELLAR m@wqaeﬂ%gﬁ@e oh@ptlb%emfe@meséﬂut&tct i on.
113. The assenbly of claim1l wherein when the ength of suture is

i nsertematrlﬁa@tetp@’tlongﬁmesutfacatqmdmamaaualtrmveuﬁulatstn and second i ntervening
| engths, the retainers generally flex toward the body during insertion
where damage to the tissue by the retainers is mnimzed, and the retainers

general l'y resi st 1fmveﬁﬁﬁtas§b!hﬂﬂybh61aﬁ1lﬂ9&meteﬁnﬂiéHe@ﬁelld’mg&l Wistreighi. on opposed
to the insertion pathway. 114. The assenbly of claim 110 wherein at |east a

portion of the first device end is sharpened so as to pierce the surface of

the tissue. 106.  The assembly of claim 98 wherein the device length is curved.

107.  The assembly of claim 98 wherein at least a portion of the device

length is helical.

108.  The assembly of claim 98 wherein the suture insertion device

comprises a needle.

109.  The assembly of claim 98 wherein when the length of suture 1s inserted
into the tissue of a mammal at a point along the mtervening length, the retainers generally flex
toward the body during insertion where damage to the tissue by the retainers is minimized, and
the retainers generally resist movement when the suture is pulled in a direction opposed to the

insertion pathway.

110.  An assembly for inserting a length of suture within the body of a

mammal, the assembly comprising
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115. The assenbly of claim 110 wherein at |east a portion of the bottom
side of the device length is sharpened so as to cut the tissue during

i nserti orwO208/06TH@ suture insertion device of claim 11@CTArSeIvO6IBNPri Si Ng
a gripping nmenber |ocated proximate to the second device end 117. The

assenbly of claim 116 wherein the gripping nmepber .further conprises a
recess for recei v’bcogﬂalw%&mé}%a%“@fseﬁﬁéefgeﬁa ThiReLGETE PSR . 118,
The assgibliye Rbp Gh@thgn 116 wherein the gripping menber is textured on at

| east a portlon of its surface to aid in nanual manipul ation. 119. The

assenbly of claim MOhaAﬁémng an hipngdae ifice balibgtih hirgng ¢ fiadt gbation12gecolithe
assenbl o da”ga% % ntthe evJl.ce fb &%h I s _curved. 151.1Tﬁe
assenbl b‘?“ iR rW?éf}ce?eﬁ iy el g BRHPOfTHI RS IPAER{ 4 AP i s
hel i calthd BRt sethiéh ASSEAMHt DporEibihbiedt On WHEK Birdttibh e by isf®al tdtsierdevi ce
conprises a needle. 123. An assenbly for |nsert|ng a length of suture

wi t hi n rrejectigdgriphera hinfiemdlic seetid saeampiong aékmﬁraap@rtml thergefrit pdlirecionl engt h of
suture 8§e§ & g fﬁ&%ﬁea on &Qj‘tﬂgﬂ)‘t &ﬁg“s%n&%dl [?et\lvg%pche h&?aﬂdoﬁ‘%?o&aa‘” ng a

pIurallt Sect1ons o eac avl ng an el ongat e

body haxttivgs vhbderthd figadd, seaorﬁiee@mdrsﬁwetthaﬁdt @tbrvm@rséamnngupart | oc at ed
between the first part and t he second part, é@Iurallt of first retainers
proj ecting from thweendkalt hayipe %elé?nsfft%%coaﬂh Ppénhaipga thisdsecien, ai ner s

bei ng %§M§é%@ an& F?ed% i RB& ¥ing bedt ﬁ ‘E%l@r mr@fetehﬁ@é%m Portion of the

first part, ura |ty o] con aln S projectin romthe second
part i rpeapbaml@nﬁiordlﬂueetblrd eqution hleng etdeasda gomlenthemmf beiknreroopdositive, 4 0 t he

first d|re he second retain ed on .t he periphery of

e’ sedBiial By ubdrges Tasdreepdr B or teH B RO gt R e ¢ al | of
the firghtdh@boehs d%cﬁ(ﬂeopbbé'eﬁtto PRkEcoaf dﬁ@&f&»nsaﬁﬁtth@&c@ﬂgméwenﬁfg sk@gnsecond
retainers fromthe second part each section face the intervening part of

each sabsposadt beawmetnahasthird ped fqmstérscqt@ns dbek dhe thad pmdyfoartk rdsanern facalkhiey ri gi d,

el ongate b dt avi n flr device end, a second device end and a devi ce
IengthsegW' e“@%%g%“%@%ﬁ?’ te to the flrst device end to receive a length
of suture, wher ehysuiemsea decehyannNg part is separately received within

the recess of

a substantially rigid, elongate body having a first device end, a second device

end and a device length, and

a recess proximate to the first device end to receive a length of suture,

whereby when the first intervening length is received within the recess of the
suture insertion device, the first half is inserted within the body of a mammal by inserting the
first device end in a first insertion direction within the body of a mammal, and when at least a
portion of the first half is received within the body of the mammal, the suture insertion device
is withdrawn from the body of a mammal by moving the suture insertion device in a direction
substantially opposed to the first insertion direction, thereby releasing the first intervening
length from its position within the recess, and enabling the suture insertion device to be
withdrawn, and when the second intervening length is received within the recess of the suture
insertion device, the second half is inserted within the body of a mammal by inserting the
first device end in a second insertion direction within the body of a mammal, and when at
least a portion of the second half is received within the body of the mammal, the suture
insertion device is withdrawn from the body of a mammal by moving the suture insertion
device in a direction substantially opposed to the second insertion direction, thereby releasing
the second intervening length from its position within the recess and enabling the suture

insertion device to be withdrawn.
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the suture insertion device, the corresponding section of suture is
inserted within the body of a mammal by inserting the first device end in a
first inswotomedti4secti on within the body of a mamual, WRAEUS2M09/063081 a
portion of that section of suture is received within the body of the
mammal , the suture insertion device is withdrawn fromthe body of a manmal
by nmoving the suture insertion device in a direction substantially opposed
to the first insertionpgl Js?&ﬁﬂl?%f clfaﬂﬁﬁ%)%h&%ir?ﬁ%'s{‘tﬂréﬂﬂ@ed@ﬁ gEMENURGePar t
fromits position within the recess, and the insertion of remaining

sect i ormonipsisesspbvawardhuentending fingas dadatsdsit dregeamaed enstofithe tecassbody of a
mammal . 124. The assenbly of claim 123 wherein the suture insertion device
further conprises a forwardly extending finger |ocated at the rearward end
of the recess. 1272 Theheaseaiy yf dinClidivhetd thatREiRiiRcdin ib 6ffkedo¥ tion of
the first device end is sharpened so as to pierce the surface of the

ti ssue.seomd digeticiissenbl y of cl ai m 123 wherein at |least a portion of the
bottom side of the device length is sharpened so as to cut the tissue
during insertion. 127. The assenbly of claim 123 wherein the suture

i nsertion device fiort Hete acmbly s&daimm QO viirdig wieirbenedgtcat satrpisonderred e t o

t he second device _end 128. The assenbly of claim 127 wherein theﬁa&ipping

menber RgrthhEsueehpmpzae! ¢ theeféré%@dfss?onﬂé@éw’éma SIS 1Y BANSyS g
l'ength @f §¥ n%l‘drtﬁ'e ﬁ&l?rdﬁhﬂ uégzaon Ml@re%ﬁﬁﬁé@ﬂo%&%ssﬁé & ?ﬂe }adindh ‘?sﬁ’ﬁln‘i‘mtz@&’

gri pping ne extu on at least a portion of its surface to aid in

manual amdhepataatersogenerdBPresiFhmoassenbihyn ok sofuad IplRS! inkelirectontdppoatdve ce

| eng thtbs stnaiggﬁ 131. The assenbly of claim 123 wherein the device

| engt h PSUEHHORBIMES The assenbly of claim 123 wherein at |east a portion
of the device length is helical. 133. The assenbly of claim 123 wherein the
suture insertion device conprises a needle. 134. The assenbly of claim 123

wherei n each sectlildn i'Beianserteof cilfn'tml 10rveherdin gleasbd pertipanfrdie fisst davipoi nt

al ong t erve n art ther ng the retainers to generally flex
toward etnﬁésﬁrf Lﬁ%t‘gﬁlemﬁé%est (\)Af,ﬁfg SH%mage to the tissue by the
retainers is nlnlnlzed and to generally resi st novenent when the suture

section is pulled in a direction opposed to the insertion pathway. 135. A
net hod of anchorildg- a Betassenbly ohelamg hE0 phergitodt leashpprtion of the botfom

side of the device length is sharpened so as to cut the tissue during insertion.

116.  The suture insertion device of claim 110 further comprising a gripping

member located proximate to the second device end

117.  The assembly of claim 116 wherein the gripping member further

comprises a recess for receive and removeably secure a length of suture therein.

118.  The assembly of claim 116 wherein the gripping member is textured

on at least a portion of its surface to aid in manual manipulation.
119.  The assembly of claim 110 wherein the device length is straight.
120.  The assembly of claim 110 wherein the device length is curved.

121.  The assembly of claim 110 wherein at least a portion of the device

length is helical.
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conprising the steps of: providing an assenbly having a | ength of suture
havi ng an el ongated body having a first end, a second end,a plurality of

r et ai ner swprojoesei4ag fromthe body, the retainers bei ngPdirgso®emdeival t he
peri phery of the body along at |east a portion of the |length of the body,
the retainers facing the first end, the retainers being configured such
that when the length of suture is inserted into the tissue of a mamml the

retainers generaljy flax &QuHotD8nPOBYy IR 0 shRPEhldash YhaRoprRge to
the tissue by the retainers is mnimzed, and the retainers are generally

ri gi d amedlesi st novement when the suture is pulled in a direction opposed
to the insertion pathway, and a tenporary holding point a suture insertion
device to hold the body, the point |ocated proximte to the first end; and

a suture insertion3devifgssBaviy¥ar setifs hadddiabf dinkre Githin He@dGRbE DOy
having a first device end, a second device end and a device length, and a

recess 'prawiahdhecassanlijsomprigngdevi ce end to receive a length of suture;

pl acing a portio f . s it.hi ecess of
the suture inser?V%ﬁnhggFgégg?gé%r®§HgggﬂégF?@%@gggégyﬁkéﬁéqpkgél%he body
of a ndowmlthe ®op Aavihg afprralitgnf karsiont bOunpaldngdy cadchidetlion heriid arsédlotlend ce end
reaches a predetermned |ocation; retrieving the suture insertion device by

subst arRHIPRYINE @VEFIGIAHY E4FENTrHYE ARMEN BYETY HENS AT s ated SEPeFD HhedEd! R%! al ong
Lhe '”Sa%tthé)&c&?é Bég% piihiid, of ARy 'hlarr??ﬂﬁj‘égﬁﬁésﬁ&ﬂ tEENiSE diﬁ_affﬁ&%%ﬁi&f om t he

ody of a mammal ; causing the |eng uture to remain in the body of
a manmehe fikBfetaifdnebamet tegbsed orcthaipamdl@by oftbe body dlagdt kgstagwirioen efshafitsached

to the |l ength qf fut%re. %37“ The netho? of . claim 135 where a.therapeutic
agent IR TEONAND S Sronf SRS BroITipaiem thes o B YR i 35
wher e acpgHdkRlectich &Hgafﬁ)ﬁggtetﬁé’ tﬁgrﬂ%stl e, A sl T &aind3 Beind dltBbRadn &le

anchoring a device within the body of a mammal,
periphery of the second body along at least a portion of the second length, where all of the first

retainers of the first part of each section and all of the second retainers from the second part of
each section face the intervening part of each section; and

a suture insertion device having

a substantially rigid, elongate body having a first device end, a second device

end and a device length, and

a recess proximate to the first device end to receive a length of suture,

whereby when each intervening part is separately received within the recess of
the suture insertion device, the corresponding section of suture is inserted within the body of
a mammal by inserting the first device end in a first insertion direction within the body of a
mammal, when at least a portion of that section of suture is received within the body of the
mammal, the suture insertion device is withdrawn from the body of a mammal by moving the
suture insertion device in a direction substantially opposed to the first insertion direction,
thereby releasing the intervening part from its position within the recess, and the insertion of

remaining sections is repeated until all sections are inserted into a body of a mammal.

124.  The assembly of claim 123 wherein the suture insertion device further

comprises a forwardly extending finger located at the rearward end of the recess.

125.  The assembly of claim 123 wherein at least a portion of the first device

end is sharpened so as to pierce the surface of the tissue.
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conprising the steps of: providing an assenbly havinga | ength of suture
where the ends are joined together to forma | oop, the loop having a first

| engt h ofweubuwvm2tavi ng an el ongate first body, a pl uralPCryusedosfosiost
retainers projecting fromthe first body in a first direction, the first
retai ners being disposed on the periphery of the first body al ong at | east
a portion of the first length, a second length having a plurality of second

retainers projectjipg friMsidgylsefontn POUWhERPaIEEPHodibh 8¢ tHeditolhe second
di rection belngaopp05|te to the first direction, the second retainers being

di sposeddeor thhéevper lepdtb iyshafpenbdsasaciondt the diysusl donigg ansefteast a portion of
the second | ength, and an intervening |length |ocated between the first and
second | engths, whereby all of the first retainers and all of the second

retainers face the7i ntE{evRntdy beadinh ]2 ARdeRib ik dird NS Tibh O&vielerkker havi ng
a substantially rigid, elongate body having a first device end, a second

devi ce COMPriaeiR iRBNg membenigeaed prodiate dxds segamgyderiseend o the first end to
receive a length of suture, placing a portion of the intervening | ength of
suture within the recess of the suture insertion device; inserting the
first device end 128t o Theaask@ibly of clainmadTahen ts gtippinghiBndber fnsest i on
pathway untjl the recess reaches a predeternned |ocation; retrieving the
sut ur e SORWEIRES DIFCRRSVPICIECHYe athiemeareably Pruret/ BRI R SHUFEEEiEh al ong t he
insertion pathway until the suture insertion device is renoved fromthe
body of a mammal ; and causing the length of suture to remain in the body of
a manmmal . 140. Thi@9netHedssdfmid} af o3 92 Whbeeimtheigeppiag pomtbheons toktutdde | engt h

of suture is inserted.into.the hqody of mammal , the retainers generally
Flex. t G BeastEPHEAY OB SREGCF HERHY BN SR RLHISe to the tissus by the

retainers is mnimzed, and the retainers generally resist novenment when
the suture is pulled in a direction substantially opposed to the insertion
pat hway. 141. Thel3fet hidy assenchlmhelad | Wheherein thadryine Bngdwis sisaipht. at t ached
to the

131. The assembly of claim 123 wherein the device length is curved.

132, The assembly of claim 123 wherein at least a portion of the device

length is helical.

133.  The assembly of claim 123 wherein the suture insertion device comprises

a needle.

134.  The assembly of claim 123 wherein each section is inserted into the
tissue of a mammal at a point along the intervening part, thereby causing the retainers to
generally flex toward the tissue during insertion where damage to the tissue by the retainers is
minimized, and to generally resist movement when the suture section is pulled in a direction

opposed to the insertion pathway.

135. A method of anchoring a suture within the body of a mammal,
comprising the steps of:

providing an assembly having

a length of suture having

an elongated body having a first end, a second end,
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| ength of suture.142. The nethod of claim 139 where a therapeutic agent is
attached to the length of suture. 143. The nethod of claim 139 where a

di agnost iworzarckee743s attached to the |l ength of suture 12¢T/US2008/0b539d1 of
anchoring a device within the body of a rramml corrpri sing the steps of:

prOV|d|ng an asse havj n conti nuous Ie f sutur e ends
are joined toget ﬁb‘?“{vagtyf rﬁﬁgﬁlefsd%%‘ecq B & ﬁ@rﬂa’F’?ﬁsg’Fmﬁ ‘%pof’?g\ﬁnng an
el ongatige f)ér[ Tery*ﬁi the B&d%b’al&?g/étrlgasﬁa b{ti%h o$ %?etlleﬁﬂh o@ﬂm%%@?d.hé %‘&élhé}ﬁ' f&r}% a
first i ntervem ng section, a plurality of fi rst retainers proj ecting

per i phehafifsy ehd, dln tekpandrs being sedigund witl thgt athed dwdengih pbsutieris tisettasiohto i n a

From ¢ b Sast & Bl ok SPEEED AL BRI RENEG RSP SFefn”

opposediahfigé Rethé tissst biliHeaehineR is ARG, AnattRs eaieidars @hdrallY i RRSREist
between the first and second sections where the first and second retainers

face t HBOYehjest when e fenieiypylsdin adireciion oppesed nilie Hugmion a@thwgy,alﬁ el ongat e
d hal f body h
second ha ody f’é}{{pBl%afh819|n[gfbo§1ﬁ%t§t ér?s Hr&e01c§‘?&hbmh 56 df”‘tﬁeeﬁ&ﬁtgral y

i nterveni ng section al ners proj EC

f rom t hecatddl proxisrettb Gie fakioing; @id | east a portion ther eof in a second
direction, a plurality of fourth retainers projecting peripherally fromthe
fourth section al®oN§UainsPEREdeHICHERY N8N thereof in a directi on opposed to

t he second direct t ween
the third and fouérsﬁlﬁﬁggtgﬂygtrgd%? r"egtﬂﬁ)gg/t Yﬂrﬁ aqgﬁ gtclre? Ed?iesf%gl&ﬁg?egp% ace the

second dndtaed uelaiingleigdt moh, and a suture insertion device having a
substantially rigid, el or;(grH e bq%y having a first de e}be{1 a second
device end and a EVSEEITERYEHO Tarflocioy HEGBE 1RER AT EALOLHETF: rst devi ce
end to receive a jigngtfy &ftloﬁ‘é?ﬁfe%odWo@ﬁierl&]ﬁh BPMth@Wzlﬂfm tHeGeddst 8f the

i ntervening | ength of suture within the recess of the suture insertion

devi ce;suiuie amseitiog devieesf i rst device end into the body of a manmal until the
recess reaches a gr edet i nsertion

| d | i
oty T evt BN GRS LCEN 1 3Nua dofY o ot Bl el & b e by o g

di r ect iigger@drOpghway, until the first device end reaches a predetermined location;
retrieving the suture insertion device by substantially reversing the movement
of the suture insertion device along the insertion pathway until the suture insertion device is
removed from the body of a mammal; and

causing the length of suture to remain in the body of a mammal.

136. The method of claim 135 where a tacking device is attached to the

length of suture.

137. The method of claim 135 where a therapeutic agent is attached to the

length of suture.

138.  The method of claim 135 where a marker is attached to the length of

suture.
139. A method of anchoring a device within the body of a mammal,

comprising the steps of:

providing an assembly having
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the first insertion pathway until the suture insertion device is renoved
fromthe body of a mammal ; causing at |east a portion of the first half of
the | oop WO 20evm2T3i n t he body of a mammual; placi ng a p®cTiusrovf6iBe second
intervening length of suture within the recess of the suture insertion
device inserting the first device end.into the body of . a manmal until the
recess reaches a PFRHBRE HHINITE HePdhedoRed S0 a0 S0 heSe® ¢ on
pat hWayh'ann%tri eving the suture insertion device by substantially reversing
direction along the second insertion pathway until the suture insertion
device is renovea firstlengthef sense fving anegtongate Gnsdbastyus pluplisy of asetaznepsor t i on

of the secaond hal the | oo renai,n Ln the bady of a | . 145. The
oLt hog B i s Redly st PrBoT s wlu kB Y iels T Pre cacond

di r ect iRfiphek46f thEMgst WedhAen®ht 16dsed parfiddtofheritst Bnk@cki ng device is attached
to the loop. 147. The nethod of claim 144 where a therapeutic agent is

attached to the laogpondigmth irangepleditod! seraidastamars preie@ing fginndia senopd

mar ker 10, . T ch Al rein the
e e B SRR 80 TR ERIRE SR Mg ISR L1

i N suppetainesdediz dispoaeiion thdPeriphbe dflidwecomefbodl alony 2di@assh@oion of the obj ect i s
a body part. 151. The nmethod of claim 150 wherein the body part is an

or gan. $590ndfeethgbtiod of claim 151 wherein the organ is a bl adder neck.

153. The method of; ; @g@%?&gﬂ%&%%&@&ﬂm ﬁg& %&@&aﬁ&%?%&&bfg@ess

port. 154. The met ho aim 144 ereint Ject isa seromm
ev acuatdfmlne finstretainkESind THef thetshadtd oftaiobmaifane tddinwinenaigrienglde aadsenbl y furt her
conprises a a suture insertion device having
a substantially rigid, elongate body having a first device end, a second device
end and a device length, and
a recess proximate to the first end to receive a length of suture,
placing a portion of the intervening length of suture within the recess of the
suture insertion device;

inserting the first device end into the body of a mammal so as to form an
insertion pathway until the recess reaches a predetermined location;

retrieving the suture insertion device by substantially reversing direction along
the insertion pathway until the suture insertion device is removed from the body of a

mammal; and

causing the length of suture to remain in the body of a mammal.

140.  The method of claim 139 wherein when a portion of the length of suture
is inserted into the body of a mammal, the retainers generally flex toward the body during
insertion where damage to the tissue by the retainers is minimized, and the retainers generally
resist movement when the suture is pulled in a direction substantially opposed to the insertion

pathway.

141.  The method of claim 139 where a tacking device is attached to the

length of suture.
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sling fixedly attached to the | oop between the first and second hal ves.

156. A nethod of anchoring a device within the body of a mammal, conpri sing
t he stepswof2o10pweeMBdi ng an assenbly havi ng a conti nuous PC&gRDIOB308UL Ur e
where the ends are joined together to forma |oop, the | oop having a
plurality of sect

ions qof suture.len ach section havi.ng a | ongat e
body having a fi rls‘*?- D ‘te,m%{hgfie%ﬂamgﬁbf‘vgﬁ a ﬁerﬁﬁﬁuéwg?ﬂtﬁbgf&aﬂ%f ﬁOdB‘gt ed

bet weenedhig of Lftsde. Part and the second part, a plurality of first retainers
projecting fromthe first part in a first direction, the first retainers
bei ng di sposed on the periphery of the body along at |east a portion of the

first part, and lurglity. o con efai ners projecting frgm,the second
bart i hoa second o ecticghttghaf SERDRT BhkatlifRiE RGP skrR o fine
first defg@gbfQRuret he second retainers being di sposed on the periphery of

t he second body along at | east a portion of the second length, all of the
first retainers of the first part of each section and all of the second

retainers. from ! hayseoRntyRdd: Sl SR AORLNIL ARDADS L BksNaN o part of

each section, and a suture 1 nsertion-device havin ntrally rigid,

el ongateenhpedinghbystegs & first device end, a second device end and a device
| ength, and a recess proximate to the first device end to receive a length
of suture, placi REOUIBEANAEIYTY BHENE nt er veni ng part of a first section of

suture |ength with tih@cﬁlsﬁﬁ?? gg %{Eu%][%he%ﬁﬁ reﬁﬁﬂ 4 %ihécpﬂag%ﬁ&i 6ok ASErting

the first device end into a mammal so as to forman insertion
pat hwayloomttid lobhdaviegess reaches a predeterm ned | ocation;retrieving the

T e O e B ShEbSalh 558 e ek e
o0 DRy s ) 0108480 06 e Yo Rl o
sect i orfbe Gfst sagtion dohgatdedst apatipmiercpian & firso dir¢ngionadylwetityaof venond ketaingy. The
et hod p%jec(:;tinagi p@ﬁ%l?e?alw]f%nel itlpe &5 s%c:etlcé[nia onngi at leiaﬁ%epro}tleo% tilegteo i}l Q%irteci:tlsoﬁue
opposed to the first direction, and the intervening section disposed between the first and second
sections where the first and second retainers face the first intervening section; and
a second half having an elongate second half body having a third section, a
fourth section and a second ntervening section, a plurality of third retainers projecting
peripherally from the third section along at least a portion thereof, in a second direction, a
plurality of fourth retainers projecting peripherally from the fourth section along at least a
portion thereof in a direction opposed to the second direction, and the second intervening section
disposed between the third and fourth sections where the third and fourth retainers face the
second intervening section, and
a suture insertion device having
a substantially rigid, elongate body having a first device end, a second device
end and a device length, and
a recess proximate to the first device end to receive a length of suture,
placing a portion of the first intervening length of suture within the recess of
the suture insertion device;

mserting the first device end into the body of a mammal until the recess

reaches a predetermined location so as to form a first nsertion pathway;
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of a mammal at a point along the intervening part, thereby causing the
retainers to generally flex toward the tissue during insertion where damage
to the tiweuellns2mhe retainers is mnimzed, and to gen@calusgommsiost
novenent when the suture section is pulled in a direction opposed to the
insertion pathway. 158. The nethod. of clain11ﬁ6 where a t.acking. iceis

de
attached to a sectiBHTeNSTHIFEISCHEY deyiis BrsURER BTy CParig SE°HnB A g
t her apapt kst ageMonipathdtal aaR e kB 2E&HbRRAEe BYEMEEd AR _-theTtrt@TyrB%hod of

cl ai m 156 where a diagnostic marker is attached to a section of suture.
161. A mahmaket ai ni ng suture conprising: an el ongated body having a first

end, a second end and a first section an second sectian: | yrality of
ot ai ners. prof ectiiy s Pkt ReoRtt o RG pALSRRR HerdEgeh g in fhelofy PLp

di rectigmnmand a plurality of retainers projecting fromthe body along the
second section in a second direction, the first direction being opposed to
the second directilamng paeitiepy! tigseemdaniseresingflengil of sytare vaidun thede¢este t he
ret ai ne 0, ction, and the retainers being configured such

t hat mﬁ%ﬁh%%%&Fz%%ﬁﬁgggvsgture is inserted into the tissue of a manmal at
the poi nt where tihertigt dik festslecionved o theledy ef annafisalgatbmhaléssd | ex towar d

the body during insertion where danageto the tissue hy the retainers is

mi ni m ZB¥hennarodpEREed 19ratan yuidp 4Py 2 peond insgipe et Ahen the suture is
pulled in a diregkiQDiORROSK e iRkl AR sUBstRR NN ersiBPdirét BB bR Of
using a self-retaining suture conprising the steps . providing a

sel f - r ehabaviondjirsertion pathempningl thg samreinsargat devibodyerthawddnigora the bsly ofad, a
second end and first section and a second section, a plurality of
retainéP@”ﬁ?gﬁﬁgting fromthe body along the first section in a first
direction, and a Rl yn@hi k¥t @foftRhAIIME ScHEPhAEEE M8 1d0pNdHEn Roth rRleNg the
second section in a second direction, the first direction being opposed to
t he secdrdnaimekti on; providing a suture insertion device having a
substantially rigid, elongate body having a first device end, a second
device end and a device length, and a recess proximate to the first device
end to receive a EI50SSTHREAdth@NofMaimuUldy ierein the first direction is opposed to the

second direction.

146. The method of claim 144 where a tacking device is attached to the

loop.

147.  The method of claim 144 where a therapeutic agent is attached to the
loop.

148. The method of claim 144 where a diagnostic marker is attached to the
loop.

149.  The method of claim 144 wherein the insertion of at least portions of

the first and second loop halves result in supporting an object.

150.  The method of claim 149 wherein the object is a body part.

151.  The method of claim 150 wherein the body part is an organ.
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pl acing a cross-section of the self-retaining suture into the recess of the
suture insertion device at a place along the length of the suture between
the firstweandigseaad sections; inserting the first devi ®ETASA/063981 he body
of a mammal so as to forman insertion pathway until the recess reaches a

redeterm ned | ocation, retrieving t suture insertio vi ce by
Dbt ant 1l Ty roviars nednbed Phlda DESbere the Brean e BaldRasSunt i1 ¢ ne
suture insertion device is renoved fromthe body of a manmal ; and causi ng
the suture to remain in the body of a mammal, whereby when the suture is

i nserted into thel3Bi ssihe méthed phetam 14% wherewtthe plieet igemenrdustapid hesgsst owar d
the body during insertion where damage to the tissue by the retainers is
nininii%ﬂt and the retainers generally resist novenent when the suture is
pulled in a direction opposed to the insertion pathway. 163. The suture

I nsertion device of claim®63 further conprising noving nenber in_
comuni cation wi ti¥4t hellwgusthedat clapy B4t vherelighy obieeins a seropstevpaiipion to a
secondtﬁg ition. 164. The suture insertion device of claim 163 wherein the
novi ng nernber is a spring.

155.  The method of claim 144 wherein the assembly further comprises a
sling fixedly attached to the loop between the first and second halves.

156. A method of anchoring a device within the body of a mammal,
comprising the steps of:

providing an assembly having

a continuous length of suture where the ends are joined together to form a
loop, the loop having

a plurality of sections of suture length, each section having an elongate body
having a first part, a second part and an intervening part located between the first part and the
second part, a plurality of first retainers projecting from the first part in a first direction, the first
retainers being disposed on the periphery of the body along at least a portion of the first part, and
a plurality of second retainers projecting from the second part in a second direction, the second
direction being opposite to the first direction, the second retainers being disposed on the
periphery of the second body along at least a portion of the second length, all of the first
retainers of the first part of each section and all of the second retainers from the second part of
each section face the intervening part of each section, and

a suture insertion device having

a substantially rigid, elongate body having a first device end, a second device
end and a device length, and

a recess proximate to the first device end to receive a length of suture,

placing a portion of the intervening part of a first section of suture length
within the recess of the suture insertion device;

inserting the first device end into the body of a mammal so as to form an

msertion pathway until the recess reaches a predetermined location;
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retrieving the suture insertion device by substantially reversing direction along
the insertion pathway until the suture insertion device is removed from the body of a
mammal; and

causing the first section of suture length to remain in the body of a mammal;
and

repeating the previous fours steps until all sections of suture length are

inserted into the body of a mammal.

157.  The method of claim 156 wherein each section is inserted into the tissue
of a mammal at a point along the intervening part, thereby causing the retainers to generally flex
toward the tissue during insertion where damage to the tissue by the retainers is minimized, and
to generally resist movement when the suture section is pulled in a direction opposed to the

insertion pathway.

158.  The method of claim 156 where a tacking device is attached to a

section of suture.

159. The method of claim 156 where a therapeutic agent is attached to a

section of suture.

160. The method of claim 156 where a diagnostic marker is attached to a

section of suture.

161. A self-retaining suture comprising;

an elongated body having a first end, a second end and a first section and a
second section;

a plurality of retainers projecting from the body along the first section in a first
direction; and

a plurality of retainers projecting from the body along the second section in a
second direction, the first direction being opposed to the second direction, whereby the retainers
of the first section face the retainers of the second section, and the retainers being configured
such that when the length of suture is inserted into the tissue of a mammal at the point where the

retainers converge, the retainers generally flex toward the body during insertion where damage
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to the tissue by the retainers is minimized, and the retainers generally resist movement when the

suture is pulled in a direction opposed to the insertion pathway.

162. A method of using a self-retaining suture comprising the steps of:

providing a self-retaining suture comprising an elongated body having a first
end, a second end and a first section and a second section, a plurality of retainers projecting from
the body along the first section in a first direction, and a plurality of retainers projecting from the
body along the second section in a second direction, the first direction being opposed to the
second direction;

providing a suture insertion device having a substantially rigid, elongate body
having a first device end, a second device end and a device length, and a recess proximate to
the first device end to receive a cross section of suture;

placing a cross-section of the self-retaining suture into the recess of the suture
msertion device at a place along the length of the suture between the first and second sections;

inserting the first device end into the body of a mammal so as to form an
insertion pathway until the recess reaches a predetermined location;

retrieving the suture insertion device by substantially reversing direction along
the insertion pathway until the suture insertion device is removed from the body of a
mammal; and

causing the suture to remain in the body of a mammal, whereby when the
suture 1s inserted into the tissue of a mammal, the retainers generally flex toward the body
during insertion where damage to the tissue by the retainers is minimized, and the retainers
generally resist movement when the suture is pulled in a direction opposed to the insertion

pathway.
163.  The suture mnsertion device of claim 63 further comprising moving
member in communication with the body that moves the body from a first position to a second

position.

164.  The suture insertion device of claim 163 wherein the moving member 1s

a spring.
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