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(57) Abstract: A novel single plane tissue repair patch is disclosed. The patch has a base member with an opening there through,
and a closure member associated with the opening. Mounted to the periphery of the bottom side of the base member is a locating
structure. The mesh may be used in open surgical procedures for hernia repairs and other repairs of body wall defects.
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SINGLE PLANE TISSUE REPAIB RPATCH HAVIEG A LOOATTING
STRUCTURE

LY

Refevence tn Related Applications

This iy 8 continuation-inepart of co-pending vommunly assigned 118, Patost

A ;};;ﬁ'iix;ta;.i:.stsn Sorial Mo,

7 filed on Apatd 10, 2012, which is tncarpovatod by

FTechneal Fleld

The fiald of gt toowhich his ynvention poertains v implantabie sargics] e

vepair patches yore particudarly implantabic sargical mosh boema patches foruse in

hornaa repair procodures,

15 Baekoronnd of the ovention

Hermaa ropar is g relattvely straghtforward suvgiead procedure, the alfimate goal
of which i3 fo restore the mochameal nfegrity of the sbdommabwall by repaiting

o oweall defect through eiich the poritoncam and possibly 8 section of the

g wiscers bas protraded. There sre various types of bemdas, sach with s own
20 specific sargical vopady proceduwre, nchuding veonival borniay, ambilicad Borniag, Incisional
hernias, sports bomndas, fomoval beeniay, and ingudnal hevtas, I belioved that oyt

N . " . ¥

hornias are stivtbutahie 1o a wosknesy 1o sootions of the tissues of the abdorunal wall,

Procipitating eventy, sueh s wnusaal movemnenty or Dfting oxtrovnely bogwey

phivh

fasne o he oxge

£ns

watghis, may cause the woak apots i the sbdorminal wall

3B sivessod, rosudiing in lissuo separabion or ruptues and profrasion of g section of
poritensues and underlying viscesy, o.g. infosting, hyough the sepavatod or vaphured
fisage seotion, This weakooss may be atmbatablo to soveral Tactors, Woshoess in the
abdominshwall may be congonttal or may beassochated with a _;’*n’"i o ingision froma
surgicad provedure or & frocar wound, Other factors may inchude trsume, genstic

2 pwedisposition, and aging.
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5 Even theagh the commondy used, comvent

o~

ing the varions types of hermias arg somewhat specific, there is & commrlity

with respoet to the mechanical ropalr, Typioalby, the protrasion of the porionsam

through a nuscles o abdominal wall dafoct rosalis W o howea saok containing the

3

underiving sud proteadingg viscors, The hor

e sack i dissedied and the viscera are

1 pushed back e the abdominal cavity, Then, a tssue roinforcing ov ropair implant such

cah patch device s typivally smplanted wnd secured at the site of the abdomingl wall

',.~
.(»

defect, Autolppous issue guichly wrows min the mesh oplant, providing the patient

with a senure and strong repatr. 1o covtaby pationt prosentations, wonuy be de

soture or othorwise olose the & vithoot an mmplant, although s i3 ypicadly

it
x4

fesy desirable for the eptimad supcome,

One commgnt typo of hara s vontry
aocurs o the sbdomingl wall and may o
d.

son e treat such bomias, depending upon the individual

arven of Hssue weakness that s strowe

2 ﬁf?i&ﬁ'iﬁx?&i%ii{;s of the pativat and the natwre of the hormda, I oue ochique, an onlay

3

mesh i dngrlanted oo the dorsal surface of the antovior fascia of the abduntinal wall,
Another echuigue provides for an inley mosh, where the prosthetio material s sutared
the abdominal wall and acty as s “hridee™ 1o close the abdomand defect. Placement ol a
prosthetic mesh postenior to the rectos mmascle of the abdaninal wall s knowoy ss the

% Rouvves Stoppa or rotroemuscudar tochimigue, Bothis tochmdque, & voesh oplad s Tocatad
beneati the ovascle of the abdominal wadl but sbove the pevitoscr, Implastation of the
sty an the intre-peritoncal location can be dose vig an open or laparascopies approach,
The miesh iy inncrtod 1o he patient’s abdonmal oty through sy open aplenoy wiGision

o via a rocar and posttiousd o cover the defeet. The surgeon thew Axates the mesh

i
O

fmplart i the abdopusal wall with conventional mechanical fixation oy with suttres

o throtsph the foll thickoess of the abdommal wall, There are & vaviety of such

2

vomchavaeal Dxation davices that can be wsod 1 Iapasosopic or opeg surgary, 0.4,

treking etanng intraperitones! placoment of mosh via an open spprosch way be the
denirad techmgue of repair whers the layers of the abdominal will are sttenveted sud a

3



WO 2014/149642 PCT/US2014/020071

1

Rést

prxs

lsparoscopie approavh ix net desired. Flacoment of mesh via this teohnigque prosents

¥

sevoral arigue oniugc\ hiv h handling and Hxation,

poor handhing, and defiviont orgonontios of the currenthy avatlable products. Mesh ropan
patch oy lanty designed for intrupardansal placomont sypioally wguires s additond

ant or laver o funchion 53 & Lnsus sopsraling COMpOUCRE 1 soparde the viscors

te prosthotio abdominal wall repair by, and therehy

inhitat the formation of post-gporative sdhosions. The addition of this

the cormplmaty of wound hoshing duce to the presenne snd mas

Although hernia vepaby pateh implants oxist for ppen ventral hornis vopads, there

are defivioncies knowst 0 be assoctated with tholy wse, The deficiencizs include diffienity

it handbing the mash, poor vistbality dorbng mesh handling, tnplamation and fixabon,

por usability sud orgonondes when using & lapwrascapio etnenent, and the ase of dual
wltipele fnyers of muwsh. The commetcially available neoshes ropair patol implants fr

this spphcation typtostly have at keast duad layors o voesh or Sabrie with pockats or slurts

5 provide for sifixation to the panietal wall vis the twop layer or skivt, Itcancadso be
appreciated that nuiitiple fayer macshes fntroduce more forgign body mass aud tgad o e

iy oxporsive il comphicaiad ® manofacture than a single layer mosh aplant,

s

Another deficionoy sssociatod with hers repair pareh toplants i the ease of focating the

X

periphory of the patches so that s Surgoon may affiy the pateh o tssne by emplacing
tacks ov othor fasteners fo properly soowrs the frophuus fo tdesue in the sppropriar

MEnney,

Accordinghy, thore wd nowd i this aet for novel tssug vopaly implants,

sueh as veotral horvda ropaiy patch baplants, that can be used 1o an opon swrgieal

provedire, and whiel do sot require & veosh snchoring ov affication layer, and shich may

L

bo securad o hssue wsing asingle or mudtple crown techmgue. There &s also s deed for
nssne wepsir roplants which faciliste the location of the peripheries of such fmplas by

the surgson.
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Sununaryv of the Invention

.

Acvordingly, novel tasee repair patches gre disclosed. The tissoe repay patehey
have a subagantislly Hat or phaue hase momber, The base moember by preforably amesh

Thore iv an opouing located W the base mombor, and, thore & o closurs nusnbey

ansociated with the opeusing. The emier has & top side and A botton side, and an
oter presiphery and g peripheral edye. Mounted by the bottor of the base member

vof the hase momber v lovating strootues. The locating

sedfacaut to ov qa the poriys
struptire s profitably an sugagement ving suaaber, Optinnally, the letating Structurs has

# downwardiy oxtending Hange momber, The pa:n:r.‘ii sy have g poﬁiymmic ayay on at

2 g

fissue repair patches of the prosent invention are especially vseful in g opon heraburepsie

rocedurg, sustiay g vondral homig ropaiy, and are also usefnl tn other typos of body wall

At
,-,‘

TINSI FOPATS

Anothet gspoct of the prosent vertion 18 & mothod of ropalving 4 body wall
defoct, such as g hornta detfect, o sreopen surgical procedurs using the above-deserihed

Hssue vopaly pately iroplants.

1@ present lnventicrowill betome

e apparant frong the ollowing deseription and sccompanying frawings,

Briof Bescrintion of the Drawines

& m;%n mosh patch

FIGL Tis g oplan view of wn ombiodiment of s s

S
[ AN R 2]

rt invention; the patch has o base mombsr b

spective view of the repmir wiosh pateh of §

FIG. 218 an exploded pers

FRGL 3 fsan Hhastration showing @ surgleal racking nstrament having an

clongated shall partially mserted undernsath the Hap mernber and trough the opening of
&
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S the base member of the ropaiv pateh of FHG 1L the instriment shaftis seen as having

acessy to the bottorn side o the base mehnher,

FIE. 4 s plin viow of 2 thaue reparr pateh of the prosant invention thit is

~

sivntar to the ropary patoh shown 1o FRGL but which has o rectangudar closure pateh
mamber connected along iy opposed minor sdes; the closurs pateh member oxeon B
0 contain x divestion gude foruse by the surgeon inotinding the matek davmg

inplantation,

FIG. S 4 an oxploded porspertive vimy diustrating two habvos of anothey
cirbodhimont of & tissue ropiat putch of the proent mvention; the two hibves s

connectad to form a ropair mesh paleh having olosure flaps,

15 FHG. & g plan view of o o vepair polch ol the present wvantion made by

joining the two habves seen i FIGL 35 the Haps are i the at vost postann,

FIG. 7as a8 porspoctive view of the issus

oadr patel of PIG 60 the flaps ave in

the at rest posstion.

FIG. s g porspecitve view of the Ussue vepany patcl o FIGL T showing both of

%

the Hapsow the wp powtion, uncovening the opaming bithe base member, therehy

g
a3

moviding access through the bese momber.

apair patech of FIG. & with a carved shaft of a sargizsl

3

PHGL 9 iHesirates the asse n

tacking nstrument inserted partislly through the opeting of the base momber,

PIGL 1 i g plan vigw of snother embodinmont of & Hague vepair pateh of the

5 1 fnventions the mesh patel is soon 1o have an opening with & urgioa! suture and

5

surgical nosdle monnted about the opoiing m & contiuoas mativess seiure configurstion,

FHG, 1T thastrates the dssau ropaiy }m”‘mi FRG 10, whorein the operdog has

s hoon affiked o the
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8 FIGL 12 is an oxpioded perspective view ot another profensd embodiment of a

tasu repaid potch of the present iovention; the patch is scen to hive an eppor elosare Hap

aud @ lower closuwrs Hap mounted sbout an opening in the base moembaer

PIG. I3 by a plan visw of the tissue repate mosh of FIGL 13 showing the closure

fleps mounted 2bout the opening 1 the base mombey with oug closure flap sdjacent to the

10 hettoo side of the base momdes wd one closure Hap adinsent o the top sude of the tass

numaber; the flaps are moan @ vst posttion,

o

FIG. 14 0y g plan visw of s proforred seabodimont of o tixsus vopary patch of the

prosont wnvention; the pateh 13 suon 1o have s patrof vlosurs flap mombers,

PG 14a s o oross-secttonal viow of the ropair patch of FHG. 12 along View Ling

15 tdaatdu,

FEGL 149h i o magnitfisd partdal view of the ’_‘»§'{}5$»3¢£Eii{fs§1 of FiG. aillusieatiy

the flaps posttioned abons the opening in the hase membsr of the paich,
FIGL 18 b an exploded porspective viow of two base mamber habves of the fssae

repatr patch of FRGE I both habves have o closure Tlap member extending frovy the base

g
a3

ot sections.

FHG. 161 a porspective viow of the tasue vepair peich made by joung tog

the tevo halves seen in FIGUES; one closure Hap 1 posttionsd below the base mombey and

ane olosare fap I3 positicnad alove the base momber,

PIGL 1T 18 g perspective view of the tesae repair miosh pateh of FIG 16 bath

Tt
Hox)

closure faps are i the up posttion such that the oponing 110 base migmber s acoossible

hotween the Hapa,

~y

FHG, IR 16 a porspective vicw of the mash wepady pateh of FIG, 17

. hustrating the

distal ond of e curved olongated shalt of @ sygiesl tacking

theenagh the oponing of the base mewber in a posttion below the pat

30 ropair parch o fissag,
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5 FIG, IR is a porspoctive view of the tissus mopuir

ationatly sutueed topother i s apward extending position to slose the o

fixod to tissus,

bise member aflor the paieh has hoen al

* X
¥

PIG. 20 by a cronseasctional side viow of the nissne ropais pateh of FIG. 16 nseried

ont i the pationt’s perioncanyg

inte the ahdominal cavity of & pationt and positioned adp

lw(r

fshaft of v surgics! recking nstomment is soon inserted thorough an acoess

143 Joury

opening such 15 a horota defont fn the prtiont’s body wall and through the op
hase member of the ropair patch, such that thy distel vnd of tho shafl &5 (o position elow

]

the pateh to xooursu seotion of the base member of the putoh with # tack to the body wall,

FEG. 21 a8 g porspective view of the mosh ropair patch of FIGL 17, Hlustrating the

e elongated shafi ¢ fpartisiy mserisd

15 \ii”\ioli

through the pponing of the sy momber m a position 16 securs the tUssue vopaly paich to

FIGL 22 by aside view of the tissee vopair pateh of FIG, 21 nserted inte the

abdonunal cavity of a pationt and posiionad adincont o the patient’s porftoncuny u distyl

20 seotmiof o steaight shaft of & surgica! racking mstrument is soen fosovted thorough sn
HCooNs oponing m the paticnt’s budy wall and theough the oponing wn the base nomber of

the repair paich, such that the distal ond of the shall s o posttion below the putch to

secure & section of the base merabor of the paich with & tsok 1o the body wall,

FHG 23 s g iustration of a hornda ropaiy procodurs whoroin st surgeon s

Py

securing the tissue repair patch of FIG, 17 1 position ovier s horma defee

o d

LR u‘: 8

P

¥ el

$read

surzival woking nstrument baving & curved glongated shady the distal seotion of the shud

B3

i insortod through sn accoss oponing it the patient’s

A

body wall and through an oponing
in the pssue repuir patch Tn order o secury the tssue patch o the pentonoum: the
surgeon’s hand is seon palpating the abdomen above the distal end of the shaft ofthe

1

3 instrureont t place & tiek o 8 dosired position on the paich,

FEQ. 24 15 a cross-sectional side view tlustrating o proferred embodiment of s

fissu repr patch of the prosont vetion 10 place over @ e defost adiscent D g
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S pationt’s poriensum a curved clongaed shaft of v surgical tacking mstrament has bon

pasitioned through s accoss oponing in the patichUs body wall and dhrough an oponing
i the pateh o atach 2 seotion of the hase momber of the patch to the perttonauny; the

patizat’s viscoral organs #rg soon postlioned adjzoont tr the botiomy wide of the putch and

&

thez poritoneuny, and the closwrs Qaps are szen to wxtend ypnwardly theoueh the openiag v

¥ X B K o o

1 the body wall,

FIG, 25 15 an oxploded persprective view of an altvraate ondelivnent of g wssh

tissne ropae patch of the prosent tveation; the base aomber 16 son 1o havy sn opening

i the base menthsy survounded by a closure ring, and 2 olosure pateh having a muting

o

clsure ving % alse show.

4

o~

sepadr pateh of FIG, 23

15 FIG, 26 18 a porspective view of the t

ratch seoured o the

FIGL 27 thastvates @ povifonca! view of the bottom side ot & preferred embadiment
of & fasue ropaly patel of the prassat invention seoured o the poronsum with s double
row of surgival taoks roforred fo as & doubie orown tochnum the operng in the bags

20 momhse s seon e bo olosed, snd both Haps huve beon posstioned wpwandly away fromn

ther top of the byse mvraber; the Naps are seoured to close the vpondng o the baxe
e ; i

membsr

FIG, 2815 a porspeciive view of an slicrmate ombodtimont of & mussh tissue mopair

patch of the prosond fovention; the prtch {s seon o heve g shit b the base roombsr

Ofening.

3 &

providing

<

g
e

¥ el

o

OCHIrS.

$read
o
Yo

FIG. 2908 o porapective view of the pateh of FIG. 28 baving o surgios! sutuve

. <
3

moated sboat the {1 in g shos lsoo type configuration to zioss the oponing By the S

T ESRSOuTR

s body wall,

S50
o)
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5 FIG, 31 s a cross-soctional view of a tissue ropaly patehof the resent invention

o

2 & lotating Strocture positioned on the Dottein of the base momber on the

P
o3
e
Y
o
m

poriptory. The issae ropair giz;;ziic% 15 shienwn located adjazent 1o 2 body wall bolow

Acosurgical tanking instrynnont s shown with the distal end of s shaft

positiongd prskial 83 viscosd sido of the body werdbwith the shalt iy mlacent 1o the

ﬁ

1 logsting strupture and Gy position o five tacks through the base momber fnto the bady

RY

wath The ocative stroctudbos inshe fommof & sing.

R Sy

FHGO 32 > vepaiy patch of FIG, 31 looking up from

i

oy

copaiy patch of FIG, 31 showing the

r;,

o~

FIGL 34 iy g pardal maguified side view of the repaiy pateh of FIG. 31 showing th

fipy of the Wweling hstrument shalt sdja o the locating stroctun

ot
vl
ey
=
e
b3
Lo
3
%
o
S
oS
)no‘
g
&v
=
v-‘
«(
Am .
fred
o
C/
2
sy
pocy
fany
=5
fort
ot
josc)
i
%
J
i
fxg
e,
2ot
/“
()
A
o
L
pe
f’(
h
1993
jaocsy
fect
[
broced
=
s
ko
4

PICGL 36 by a paetiad magnified viow of the pateh of FIGL 36 showing the

,
%
b
A
%,
s
s
o
R
i

shaft of the surgiont facking nsnmont ongeging the textured surface of the locating

FEIRIS,

35 FIG, 37 15 a crosassectional visw of an ombodiment of a Heyae ropair pateh of the

prosor i

con o have s dowmwaadly

yvention having a oot
riphory of the base meomber. The pateh is

osing g surgics! tacking Instnamient,

FIG. 3R 16 a partia] magmified view of the patch of FIG, 36 showing tho tip of the

LaF
s

shatt of the surgical tacking nstrument cogaging the downwardly oxionding Rangs

maembor of the ooating siuchure,

B

i3

L
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5 FIG, 39 a partial moagnitied crosssectional vie

X

cture is & dowmwardly oxtending Hange momber mowniod to the putiphory of

L=

m
<
<
i
o
s

. s
300
‘:.i’:
jocy
-
,«—
,-,4,

FIGOAD o partiad nagmiind ovosseacotionad viow a Hasue ropaie pateh whoroly th
frating structurs % @ ving mdmber having 8 duwnwardly sovtoning Hungs roomber, the

10 ring member v mountsd tr the periphory of the top of the hage member

FIG. 41 g partial snegnifind cuns-sectionad view a thsue vapair pateliw
foouting struweture iy # timg monther having # downwardly extending Hange meniter; the

Py momber 1s mounted o the periphory of the bottor of the base rember,

Detailed Deseription ol the Invention

The novel tasue ropair patebey or devices of the prossut invention are particalarly

waedud oy opory veptral or nowional bemia ropatr swegiea proceduses, The tissoe ropair

pateh devices consistof 8 base wember baving an opening. The bave member has g

0 closube memhert or devioe associatod with the opeaing for securing the opont

anplavitation. The vepaty pateh dovices of the pro o Bave ulility iy other

5

conventional Hssuar proveduves inchuding mguinel hornia ropady procadures, iwoesy

puneturs wounds, trocar moisiong! boendas, ofe

Tismu ropaty implats and surgiead instromests for appbving acks to fixate tiasoe

3B repabrunplants avgdiselo coepending patend
applications, which are incorporated by refirence Nas. 2»1?3«»‘\3

P26 165, 12404 177, 127404, 143, 127044651 snd 12

Thae tissus repay paiches of the prosont imvention may be wade from aoy

o )
ey

copventionud bocompatible materials, The patchos and their components are

3 made from conventional bocompatible pelyvmers that may be nonabsorhable or

sorbabla is dafined to have s comventiona! meaning and
14

bigabsorbabie. The term bioab
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1

LY

wzlades both bindog

rebymers inchuds polypropylone, polyes # high moletular o;zht

polyvethyviens, and the Bke and combinutions theveotl Examplos of suitable higsbsorbabile

¥
t

pebymers tnclude polylactides (FLAY, polyglvondides (PGAN polydissanones (DO,

BN, copolyniers of POA rimdbylone carbonats {TMO), copolynvers of PLATMC, sl

habde pelyiaors snd

the tike, Hdesired, combinativns of blocompatible nonabso

bisabsorbabie pebymoeny nray bo ptilizad to constract the tissue roprir mphod pateh

o

dovicss of the prosont invantion,

Although 1t fs proforred o use surgioal moshes o

o~

ratches of the present fnvention, othoy conventional woven oy nonwaven surgical repary

3.

fubrics or thermally formed implans mey also be ysed, I sdditton, the tissug repair

patches ey be made frora other conventional miplantable materials such ax PTFE

{polytetmiluertethyhne), 0.g. oPTEE filoves and laminates, The patchus taay consist af

composites of polymene fhus and rocghes, andior fabrics,

0 = 3

The meshos nsefud in the hornig ropair patch devt present fventien will

b nanufachured fnoa conventional marngr axing conventional manoficturing equipment
st wcthods including kattting, wolving, norewoven foctutgues, and the ke, The

=g pore s sulliciont to offwetively mwrovide for tasue

iprowth; Tor example, they may bave pore sizes in the range of abowt 8 3mm fo sbowt

Sroa, snd other conventioval sive ranges. Examplos of coramermally avatlable
nonabsovbable and boshsorbable polymenic meshes that may bo used o coastruct the
fernia vopuir patchex of the prosent mvention nclude ETHICOK PRYSIOMESH™ and

ETHICOW PROCEED™ Surgical Mesh, avatlable frow Bthison, Ing., Routs 22 West,

Someevillg, KIGRRY

When construciing the novel tssue repiiy patches of the presoi fveution frorg

cat fabrics other thaw t)‘z»:rs;hs':s:ﬁ the fabricgwill have open pores seith a pove size
sufficiont to effecibvety provide for Hasue togrowshy for oxample, with o typical slse of
about .3 pom o ahopt Iminn By Sopen pores™ 18 meant openings that oxiend Hontone
side of the fibric 1o the opposed side, providing o pathooay Suough the fabeie, The falwic

o

i1
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S ropair membaers may be constructed from moenofibments, padttfilapasts, or

combingtiony thoresf, v available non-mesh fabrics that can be

sof the ;_?,S‘QS&J.‘\‘I mvontion inchude woven

fabrics, tust

perfirided condensed P TFE filns and nomwoven fabrics having pore s

,

b
{

muy e constructed of conventipmal Mocompatibls

 onwe anibliacter, The

sl rony contuin, W additicn o a long-torny stible palymer v

rosorbable pobvmer (Lo, bisabsorbable or biodogradable). Tho resorbable and the long-

form stable polvier proforably contsin monofilaments anddor nudtifiiaments, The wrms
15 rosorbable polymers and bioabsorbable polyners are ased intershangeubly horem. The
erm bivahsorbable is defined to have s cowventional mosning. Although net prefieved,
thie fabiie e racsh Bssup ropar membor May bo sanulsctured fom g hloabsorhabibe

podyracr or hinsbsorbable pabyroorswithout vy long-term stablo polvmers,

The tiasue ropadr patches of the prosent tvvention may alsn nchuds polvmer Sy,

200 The filw roay be attached Yo the fop swface, the battom surfice or both surfaces snd

mgy alsn cover theporipheral edgog of the repaiy puich deviess or extend bovend the

ropair patch dovines, The films that are used © manuficture the tssue

NGNS

ropE slant dovices of the present inventimy will have o thickness that

sufficiont to offeetively provent adhesions from fovming, or othorwise fanchion as s tissue

% Darrier o tissug sepavating structure or mombrsug. For itx_zmmk:; the thicknesy way

3

typicaily range frotn sbout Tam to sbout S00uw, and preforbly from about Sunt iy abowt
Sun, bowever thds will dopend upon the individual chavactenstios of the selecied
pobemerte Sims The Simg suttable for use with the repatr patohes of the present

wrvention fuchide both Bosbsorbable and nonabacrbable fima, The Slms are prefurably

Wi pobanerbased and voay be made frova vavious conventional ocompatible polymers,
mcluding boabsorbabie and vomabsarbable pelvmers. Nonrosorbable orvery slowly

rasorhabie sabstances include polyaikenes (o.g., polyprapylene o polvethylene),

'

Hoorinated polyolefing (e g, polvtatrafluovoathylene ov polyvinyhdene Heoridey,

12



WO 2014/149642 PCT/US2014/020071

1

it
x4

Rést

prxs

pa]

polvamides, polyy

cns, polvsilicones, polvearbonates,

rodyarylether kotones {'}?Lth\} polymuothacrvhic acid sators, viie acid estory,

aronatic pobvesters, polyvimidos & woll ag mintures andior corpolvmen of these

substrnoes, Alse usofd ave synthetic E;}‘izxte;‘ﬂ:s&s:ss’*ﬁ;m‘iisi-._; dyrner mutorials for oxample,

droxy actds {2, polviactdes, pobvglyveolides, pubdordmsybutyrates,

saloriaten), polvoaprolactoney, pol synthetie and vatural plige-

snd polyvanine sotds, polvphosphazenss, ;:3:3ijxs‘samh;,fzﬁrs’des, ;fs»:sE;y-“os'time;\f‘tcz&

nobyphosplstes, polvphosphoustes, polyaicohols, podyvsaocharides, and palyve

However, natorstly cocnrsimg wosteniads such s collagen, polantin or natural-donvaid

2

materials such as bloabsorbable (hooga 3 Bty actl cross-hinkod gol filims or oxygonated

repenerated coliuloss (ORC) cau also be used

The Hls ased i the Hissue ropsir pa

crvver thiz onditg outer surlces of the heornba patch momber ov s part thereof, nsonse
casey, 1w heneficial W have Slos overlapping the borders sndfor poripheries of the

atr patchos of the preseat fuvention may alse have adbegion

ropait patches

bareier favers attached 0 one or both 8§ The adhesion bavviers will pypeall

of conventinnad biocompaible polymeric mutorials iloding but ngy Hoited do
aad nonghsorbable polvmens. Exaraphes of conventinnal nonghsorbable
pobymenc materigls usefud for adhosion barvlers include oxpanded

aftuorpettorione, silicone, sud the ke, Examplesof

palytorafiooroctborlone, poly
conventional absorbable polymeric materials nseful R0 adhesion barrers include
gsidized rogenerated collnlose, poliglocaprone 25 {eopolvoor of glyoolide and spsiton-

caprolacions), and the like,

3

I g partioudarly proferred that the tissue repar patches of the prosent nvention

H

have 8 mosh coustruction and the enbodiments dhatrated in tho B

5
R

b

e have suchoa

sosk constraction.. Tho Hssae repalr implanty of the prosent invention have panticalsy
githiy for horvaa vepaiy procedures, bot may b wsed n other tssue ropaiy surgical

procedures sy well,
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it
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)“

Reforving now to FIGKR 123, & tissue ropad

The pateh 1Y bhas g nesh constraction. The we

SR

substantially Sat or planar base momber Wand v

¥
~

rocmbar 20 18 dlusirated having # substantially

e
o
ot
"‘:
e
e
o
T
2
{4
b2
i
o
=
P
%=
‘23
o
=

othr ermligurativen inchuding sguare, rogi

thereot and the fike, The base momber 20 15 seon o have toprsade .

poriphary 26, Extonding tim&sgh the base member 20 is the slot 44 having opening 42

houmnded by oppased ids 43, The closnr patch member 38 is seen

& be a substantially Pt or planay oovaber having asubstantally oval configuwration. The

5

closure patch rocmber 3018 soon v have fop stde 32, botieen side 34, and pariphory 33

{1

sure patotmember 30 sooy fo have opposed onrved onads 37 and opposed sides 3¥,

Patch racmbar 30 s mounted tothe top of base mondet 20 via conncttions 39 along the

cnds 37 such that the botiom side 34 of closure patch 3 by adpacent to the top side 3 af

base member 20, The closure pateh fs wmounted sviog any convendional ¢ domt method

rr

&

eate the connogtions 39, inclading but not Hmited 10 sowing, welding tacking,

stapling, ghuing, et snad the Bike, The closere pateh 30 iomounted o the base

and opewing 42, Oporangs 48 adjacent 1o sides 38

miovibar 2 foveover the slar

provide gooess passages for murgical nstraments o and through opoing 42 of slot 4,

D)

X

gartial schomatio ofa surgical tackivg Instrament 83 which can be used 1w rack the dase
mamber 20 of patcl 10 o ttane i seon I FIG 30 The fustnonent 88 has prosamsld

handle 82 and distelly axiendin A having distal end TR A distal sechion

ma

~

o 48 padeinesth the hottor side 34 of

o

Toafthe shalt THHnsoun
clonure Hap 3¢ and throagh opiming 42 of slot 40 sueb that 1t 18 positioned bedow the
bottorm side 24 of hase mersber 20, The discad end 78 s seen 1o be positioned in
prosinity fo the poriphory 26 of the base movabor 20 adiscont b bottons side 24 sothat
surgicad taeks way b frnd to socare the pateh 1o Basue adjacent o the top side 22 of base

mentbor 28 and the o side 32 of closure prich moenbet 38 The repaar pateh {818

fixated aronnd s perimetey < with Bxation potuts placed

every i 2 o, ve the foration dovives or taeks sre separated by about Do o 2 om

distances. Although i many embodiventy of the e or hornia ropuir patches of the

14
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8 prosont invention s prefered to have s slotin the base pwanber to provide sn opening
through the base member, the oponing may be a slitor other types of oponings having
ditforont goometric configunsiions may be utitized including ciroular, oval, roctangular,

podygonal, gic, combingtions thercot and the ke, Although not proforrad, s possille

£ il prosont inveadd

s foren the tsus wopaen paiches © sany puch that the basy v

1 andfor closure momber sny ourved or eiherwise o mory thas one plang.

Onee the tssus repair patch 1 of the prosent fnvention has boen implapted and

seoured 10 Hssne by facking ot orher conventinna] mothods (oug, staphing, s

o a &

the shaft ssetion 76 of surgioal affixation inxtroment 68 s ramoved frony the body
through the dot 40, The closwre putch mombey 30 provents undorbying BSsus 0 visoom

15 from moving through the glot 40 und oponing 42

An sttermative ernbodiment of the tissue repaiy pateh 10 s seen in FHG 4 The

&y

pateh 1Y s soon 0 have similarty shupad base moember 20, b ¢ chesnre monber

5% ix soun o have & substantially rectangular shups with opposed minen ongd sides 56 and

opposed magior sides 57, Closnee montber 5O bas ey side S and bottom side 34 adiacont

The puteh member S8 18 mounted 1o base momber 20

over slot 40 by comnections 39 slong minor sides 36, The connottivns may be muds w8

4% honvath sides 57 provide seooss 1o siot $0and

Ax seen o FIGL 4, the tiseus repaiy patch 1 s seen to have s directions

mdicator R contsined onor in the closuss mernber 5§ Indivator 50 may be

3 conventionally sowa, molded or formed, printed, dyed or lanunalied fnfo or onto the
momber 30, The indicator RO 18 soon 1 have contral seption 81, having opposed
PETSVOTSS secions 81 extonding thorefront F*\imdim 'i(m_giE‘uﬁimiﬁﬁ}-‘ ur an opposed
manner are e longihudingl sections 85 and §7. Seotton 87 1 seer o bo thicker thax

section 83, The indicator RO sllows the sorgeon to detorpang the location of the pateh

A with respoct 1o the pationt sfior tisertion by shgning £he vespeciive axes of the tissug

ropair patch 10 with respect (o the pationt and the mwision, diowing for more precise

fixation, either using a tacking Instromant o using swgical sutures for alfixation, Such

Yoot
%2
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o

dirzotional indicatons may b usad with other enbadimnents of

the present myvention.

Reforving now {o FIGS. 39, an sliorpstive carbodimont of  tissus ropair patch
1ol the prosent tnvvention xeen. The pateh 100 45 seon (o have substantiadly flat or
planar basse meanber 1HE formed Som substunnally flaf or planar base sections 120 and
P4 The baxe raonibor FH hes botttmvsade T, top stde T und periphiery 116, Base

soction 120 s soon o have straipht side 122 having onds 124, Base section 128 15 alsa

s

soon e have curved side LI having onads 128 thar conneit to ends 1240 Exrending ot
from straight side 132 % the closure Hap membey 130 hoving Moged side 132 and fros
end 134 separatod from side 122 by ot 136, Blot 136 has closed ond 137 and open end

138 The closure %i\s;\ meember 134 35 soon to have g gonersily rectangular confignrstion,

¥
v

netrie sonfigurations mcluding civcalar, oval, polygonsl, et

Lo}

comibinations thorgoef and the ke, Base seotion 140 15 soon 10 have straight side |
having eads 144, Base section 1A is also soon s have curved side 146 having onds 148
that vonngct o ends 144, t\\,mmé out frovn strnight side 142 s the closure fhap
oember 130 having hivged side 152 and frev omd 154 soparated frove side 142 by slot
156, Skt 136 has closod ond 157 and oparond 138, The closure Bap meabor 180 i
seer o ave v gonerally rectangular configuranon, but way have other goomeinig
confignrations inchoding ciroudar, ovsl, polveonal, et combivations therenf and the like
The base mgrnber Fland the tssue repaly pateh 100 are formed from the base seefions
120 and 110 by conndoting the base seotions slovy steight sides 132 and 142 slong
searas TIE This can be dove 1o suy ooventional manvier tnctoading sewing, welding,
tneking, staphing, gluing, oto., and combinations snd eqavalonts thereoll 1t can be seen
thiat valy the strmghioaides 122 and 142 are connectad on oither side of the eloss Hap

merabers 130 and 1500 The clowurs flaps mambers 1530 and 130 ang mounied ogethoy

such that hintged «ide 132 of closire flap 130 15 contained in slot 156 of flap momber 158
and Binged side 152 of closure Hap 180 s contwined tn siot 138 of closure menbey 138
Thog oreates the sl 168 m base voamber 11O hepving through opening 165 boanded by

intenor porions of straeht aides 122 and 142 of the base sevtions 120 apd 2,

N
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A

Rést

i
O

rexpectively, and sise bounded by the hinged sidex 132 and 132 of the flap mombers 135
and 130, rospoctively, B the al rost position s sven i PG & the ﬁa; member 130 reata

upon the top side 145 ot the b

ot
7
}__",

ot 1 in this ot rost s,‘.":i}iitfig‘ts.i‘a*s 9 iis, shit

3
S

o0 wid o yatch 100 is snon fn thes

PE

pasition in FHGL 8, with the closure flap members 130 and 130 in the nprigit

exposing the shit 160 and oponing so that g Sxation Instrurmont cun Be asorted

o~

the apomng 163, A cking instruraont 170 & ihusorated in FIG, 2wy

pateh 100 of the prosent imvondion. The tacking butnivent 170 s

erching Bom tho distad ¢

handie 173 and actuation

the curvid shaft 180 having didtal sootion 182 and distad ongd 184, The dists! sectinn 182

18 sooh to by inserted theough shiv 160 and oponing 165 betweon upwardly extending fls

P38 avd 150 such tha the

S
&

alcvd TR may bemeved showt fie bottorn side 112 of the

base member D norder o sovure the base movaber fo Hssue with surgival tacks, Onoe
tacks wre plucod through the base member 118 of putch 10 W seoure the pateh 10010

nsane, the tacking bstroment PO mgy be remaved from the sl 160 and the two Hap

morpbers 130 and 130 can be tnterdocked by Solding ov rotating the flap mersbors
downwardly owto the fop 114 of the base womber 1100 One or both ot the flap members

e memnber DHPasing vavtous comeontional

may b optionally bonded or affined to the

closurs methoads fncloding adhesives, stures, swrgloal B

Agy alternate

avnbodiment 430 of o sngle plane Hssoe ropair patch of the prosent
vention s soew i FIGS, Whand 11 The ropame patch 400 has a base momber 418

having w top side 412 and o bottom qude 434, The pateh has o periphery #1680 Located I

the B momber 418 wow shit 420 having an oponing 424 bounded by sides 422, The sl
A2 has ends A28 Movoted abont the shUAZ8 s o surgica! solure 430 havingends 432

and 434 and syrgrea! needle 436 mounted o and 432, and pptionally altbough po

shown, toond 434, The soture 438 s moanted about the opening 424 in g conventionsl

maitrass subare {Continuous ycontigurstion. Asseen i FHE L the apenng 424

tenstoning the swiure onds 432 and 434, causing the sides 422 o approvimate.

X3S
3%
T

I dosired, the sutare poodios 436 can beoosad to engage fissug with the suture 438,

17
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5 Reforing to FIGS, 28 and 22, & varstion of suture mounting s Hostested, The repaar

satch 450 s similar to ropuir puteh 400, bt b o roctingulanty shipod bass momber 453

¥ : ¢ N

having opposed o stdes 4534 snd opposad minor sudox 456 connccted Tev rounded
stom side 458 and top wide 434, and suker

vibor 431 hus contrally bouted sht 460 having an oponing

Lot

1 srds 408, Mounted about the slit dedlb vy

i

I

suture 478 s sounted i & Tshoc lave

surgicsl suture 470 hoving ands 472 aud 474, The

R

type confipira Tho suture 474 {5 seon 1o bo moonind 0 sht 400 by ongapls
opposed sides 462 of slis 440 about the opening 464, Suture 470 ik s

and 474 located adient o ong another slong one ond 08 o shit 468, The sl 400 13

wod after placement of the patch 4534 by pulling cv oty 472 and 474 thoreby clostug

G
£% 47
]
<
L
Yo
tr§

g d6d Tho suture 4640 rouy optionslly have surpival noadles muunded 1o onc or

both of the ends 472 and 4740 The base voombers 410 snd 431 may heve sy suitable

worndivie configumaiion.

A preforred endoditnent of a tissue ropait patch 300 of the prosend frvention g

2 seen m FIGS, 12 and 130 The patch 200w soon 1o have a substantiably Satov planar base

-

orornber 310 having a top 212, bottom 214 and poviphory 6.

The basomentber 210 1

seon o ave an oval shape, but may have other ¢ wpes inchuding rectangular,

civendar, square, polyeonal, condsinations thereof and the like, Located fnthe base

member 21Ha the slot 220 baving opening 320 therethrough, Rt 220 is bownded by

% opposed sules 334 and 325 and curved euda 236, The pateh 200 s soiv o have upper

Lot

closurs Hap 230 and lower closare Hap 2L Upper closure flap 230 s soen o bawe

!
substantialty rectanguber shape, sithough it may have other geomotie configurations

elnding cireularn, oval, rectangudar, polveonsd, ofe, and the Bke, Flap 230 wssen o

R
S

have top side and bodtom side 2320 The flap 234 also bas opposed sides 338 and 238

30 comtectad by opposed ond sides 237, The Sap 230 1 monnted 1o the top side 212 of base
meniher T 23

e conventional mavno such vs sowing, gluing, staphing, wak

o croate a seam 238, by thix manner, the Hap 238 has its botfony side 232 facing the top

3y ~y

side 212 of hase roember 21, and iy positionsd o cover stot 220 and i‘;;?ss:fﬁiﬁgj 22w the
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S ut vost postting. The closare Hap may be rotated apwardly about seam 239 o uncover

4 of hasomember 210145 the

o e 242, The

M
o
4
.
o~y
o
i
S
2
=
foe
(&)
32
o
e
2>
o
,.*,
oS
,m
A
e

alen has opposed sudos $45 augd by opposed gt

fap 240 i mpunted f the bottoan sude 214 of vase menaber 210 sdjac

5

wecting the Hap

e

W sher 220 By oo S aconventionsgl manner such g

cute g seam 249 Inthis

v 21,

sewing, gluing, sapling, wolding, riveting

manner, the tap 240 has its top side 241 facing the boteam side 214 of base niem

awd 1x positioned 1o onver slot 230 and oponing 233 In the st rest gsgsg;ritﬁazn . Theclosure

flap roay be rated downwanily about

it
x4

The flap 240 may alse be rotatod upwardly

§

el

eftrring now o FIGE, 14, M, M, and 1517, & preforred tssue ropair putch

G0 b i

258 of the prosont ovention  seen. The patch 250 1 simtdar 0 pe
crmstracted 1 s diforent manner frora te se The pateh
2 250w soev o have sabstantially flat or planar base mgmbey 260 foomed from

substantiaily flar or planar base seotions 270 and 3R0. The base monthar 260 hes botton

side 264, top side 262 and peniphory 166, Base section 2701 seon to have stomight side

27 having onds 174, RBase scetion 270 15 also seon o have side 278 having cuvved ends

TR that covmect 1o eads 274 BEdending out fromy straight side 272 s the closare thap
3% member 390 having hinged side 292 and freo side 2940 The closure flap aombey 290 1

seer b bave & gonerally rectangudar configaration, but way have other grometeie

cemfigrations eledy

¢, wivontar, oval, rectangular, polygonal, ste. and the ke, Base

seotion 28 s xeen 0 have styaight side 282 having onds 284 Baso sechion 288 s also

3 K

seon o have side 286 having aurved eads 288 that covmeot o ends 284 Exronding out

‘\'.’\ a
3
R

2 ixthe closure Hap member 300 having linged sk

fromy stvaight sidde 5 302 and free

i
O

side 304, The closure Hap mensber 300 {8 seon to bave & gonerally vetangular

configuration, but sy have othor geprmebvic configuretions including circadar, oval,
roctanguiar, polveonsd, ote, and the e, Tho base meomber 2680 snd the hernis clome
piteh 238 are formed from the bass sections 270 and IRG by commecting the base section

18
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Rést

i
O

manner weluding 8w,

cmuvalznis thoreof. Bocan bo soes 2 and 28I avocomnentsd on

ither sade of the closwre flap members 298 and 3, thereby crouting &« 31 botwesn

\

the merabors 290 and HH having an opsmuang | The shit 310 s bonadad by the tupged

Y and 300 and has

b apposed ends 312

and 30T o the closure Hap oonbes |

»/

33 bcismted

Whan sssembling the putch 258 and bass member 206, closure Hap |

through oponing 318 i sl 318, Inthe stre on as soon m FIGE. [2and 14, the

e

2 the wp stife of the base seotion 270 of base member 26

Hay nrombey

28

ta upon the hottom side of base spotion 288, In the at rodt
stite, closure Sapy 290 and 308 cach cover the (10 310 and apoing 313, Bowill be

approciated that wither closure Hap may be rotated theough the slw 310 and opondng 315,
¥ B ‘

,1,

although pateh T30 ax Hastraied shows cis;s:\:um flap monher 296 rok

aud resting adjacond 1o the botlore side 263 of base vocmber 260, o addition <18 310 may

R

have othey goomwetrie condigurations and shapes inchuding s slot, oo,

Refornng now o FHGS, 1722, the ropaiy pateh 230 wosonn n a ready posilion for

g tissue ropatr procodare sueh ss a horua repaiv procedurs, As

seen in FIGL 17, the pateh has boeen placed in s roady posttion by rotating thap 300

upwardly away Fom the top 262 of hase mowber 260, Flap 280 iy also soon o be rtated

upwardly through st 31 and opening 3150 By rofating closure flaps 290 and 300 in this
marmer, the sht 3 1 and oponing 318 fre ancovergd providing socess w0 a surgicyd
matvnent, such as s tsckang nstnaoont, or the surgeon’s Hingers. & surgical tacking
instrament 320w sovw m FHGL 18 long sath tssue ropair pateh 250 of the prosent

wvention, The taeking nstnenent 32488 seon to have proxiad bandle 323 and actuation

trigeer 3240 Extenshing Fom the distal end 336 of handle 332 & the curvod shaft 330

-‘4

having distal sedtion 33T and distal end 334, The distal end section 332 B seen o b

st

ey apwardly extending closre Japs 290

inserted throngh i 31 and opening 315 beh
aredd 300 such that the distal ond 334 may e smoved shoe th bottiom side 264 of the base
oo 268 1w erder o seonre the base wember 260 to fissne with sorgics] acks. The

horia patoh 250 4x scon implanted 1o patent m FIG. 200 A crosssssction of & body wadl

4
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5 370 having g surgically crested oponing Fho body wall 3780 s soon to have

an bt poritoncs! fayer 374, ax 375, & nont muselo layar 378, & fat

1t finally @ topy dormal fayer 378, The top side 262 of hase momber 268 ix

&

seen o be mounted adjacent t the poritoncal fayer 334, with thy closre Hay waaabery

14 sugh surgt 3 and apoang 315 and

Sy

dsmotion 332

and distyd

e the pationt’s underiying body cavity,

are seen o be posttiomad adiacent 1o botom side 264 of base member 260 in order to

Of o the peritoneal lover 374 Reforring to FIG. I8,

gitack a seotioet of thobasy member 8

the patch 230 18 seen with the flay munnbors 290 and 308 op ;mii}f sevured along thew

it
x4

ottt ddes

i rvembers vy Do jotucd ov seonted

together to clase the shit 310 by conventional adhesives, suvgical fasteners, et The Hap

£y

s

memnbors 290 and 300 rawy alicroatively be utilived m their at rost position during

2 impladation s shati of @ wcking instrurnent would be fnseried bovesth flap 300
through shit 310 and opening 315 without rotating the flaps ;;}x&-‘za‘t“:ii}f.ﬂ Al sevurereont,

the f?si.px sy he left fn the st rost position without additional secorement of the Haps,

Theflap 2 s ovviseeral from noving oo slol 318 and opening

315, any prosanre &zga‘;&imﬁ fap 290 wonld cmase # 1o seal sgeinst the hottow side 264 of

2% basemnomber 260, closing oftslis 310

A .'\:urgieai roking instravent 340 having @ stranght shaft 350 that can be asad fo

- v
EoNR

sptirvention s seen  FIGK. 2land 23, The

wesfroment 34 hay 2 progimal bandie 342 with an actuation frigeer 344, Extonding from

the distal ovgd 346 of bandle 340 s the e tal seetion 357 and

‘;iv shaft 3548 having &is

dintal ond 354, The distal ond sention 332

i
O

o o e Insorted through slit 3t and
opening 313 betweey ppeardly exteuding cloane Haps 290 sud 308 such that the distd
cud 334 may be moved abont the botior side 264 of the base momber 260 W order to

secare the base wonmber 260 1o sspe with sargical tacks, The tissus ropalr pateh 23015

seon iplanted in o patisot s FHI 220 A orosswertion of & bodywall 370 having s
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ﬂw

\sa“z ally oreated ape

et fuscia b &y

Vo g

7, and Pnalby v top dornad laver 378, The ty MR seen o

iy
3é

fvrad
T

s mourded adpent o the portteal ey 374, with the ehaae i"‘iﬁ@'} ronihors 390

N

wding out and theough the opendng 333 8

seeninseried theough surgion! opening 372, through slit 310 and atsps::ﬂé‘;‘i;:; 13 and win the

p.:zsii@-s‘lt’& undertying body cavity. The distal ond section 332

o by positicnsd adjacont o bottom side 264 of base momber 260 i ooder o attach a

section of the base mentber 360 to the peritonest ayer

FIGS. 23 and 29 tHussrate the mmplantstion of & dssue ropair paich 280 of the

prosent mvenhion i g paticns duning a ;\fu:rgica.i prosodure o vepair a borna dof

surgenn s soen o be holding the handle 322 of g worgics! tacking nstrament 320 with

by ﬁ"

one Hand while srpaging the twigger 334, The fsirient Bay & oug

proxitond section 332 of shadt 330 has boon placed dhrough opening 37

st through st 313

350 of hornia repaty patch 258, Repair patch 350 has

heon fraplantod w the 1'&;{1 erid’ s body pavity such that the uppet side 262 of base womber

The elosure flaps 290 and 300 have been

rertated ap»\ozdi vpost st 310 and opening 315 and extend ot Swongh opemng 372

T &

of body weall 370 so that they extend paviially above devread layer 378 The patent’s

vizoers 378 are soon 0 be adincent to the boitorn side 284 of base rmomber 286, Shaft

o

330 of mokioy nstrasnont 320 s segn fusoried through surgioal opendog 372, theough shit

38 and z?sgt’ss—'m.ing 315 and into the patizat’s ondorbying body cavity, The distal end

soction 332 and distal cod 334 arooseen to be positioned adiacent 1o botom side 263 of

bane member 268 m ordey 10 attach asection of the Base mombor 260t the peritoneal

o b £

fayer 374 The surgeon’s other hand { seen to be palpating the patient’s body wall 370

-

above the distal end 334 tn ovder o locate the posstion of s tack prioy o delivering wly

=Y
?

{326, aftor implantation of the patch 358 and

i

aetusting rigeer 324

4

comrsment with tacka 384,

v side 264 -of base member 260 may have bwe

.,,}

concentiic orowns of tacks 38T and 384 1o sooure the pateh 258 1o the peritonead haver

QT4
NG,
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tinveonting oseen in

FIGH. 25 and 26, The repair patch S8 Hy flat base mombay 310

having i{}p side 312 and botlom side 314, Base meombey 310 ts svon to have giveulay

@ surgical procodure, e SUIgonn Iemoves §h 61{3;\:13;;‘@ patch 340

Hereby eXPOSHTE OPONULE

waftont such that the wp side 5312 of buse manber 5180 &

©of the body cavity such s the porgonsann, The suegenn then

éis"}j acnut o the innor

txos distad sottion of the shatt of an atachnenUinstowment such as a surgioal tacker
20 ko the body cavity below bottowm side 514 of the base menber

2 mrnbor S0 has been sepuved i the fnner layer of tssue and the
shatt of the securcraent nstroment has beon remuorved, the surgeon mounts the vlosure

patch 346 o the top side 512 of the base member 310 suehothat the weting Closare ving

S4¥ and the closare ving 3 wre eng

FEAEseln

N T

Referning 1o FIGS, 341, addinonal onbodivaonis of o tisue repair patch 600 of

the prosent invertion tlusis A seen o FHGR 3134, the tissue vepaiy padeh 600w

seen o have 8 base membey 11 having g top aide $12 and # bobtow sisde 814 The pateh

hag a periphery 816 and & poripherad odee 618 Locsted in the baso momber 61048 8

-

centrally locstod slot or sl 620 having su opening 624 bounded by sides 632, The st

624 has eods 624, I desived, the sliy or slot 630 miay be located sueh that 1s offset
from center, Thoe base msonber 01 » ithestratod Baving @ sobhsdantially oval shape or

configaration, but may bave other configarstiony including squire, rectangudar, cuealay,

pabveonal, oiv, Combinations thereof and the ke, Although it preforted that the base

mevaber 510 o substantially Bat, i maay be shaped, for axs Hpiaﬁtmud et Mounted to

¥ §

thi bottom aide 614 of base menther 61 s the i:;sx;fas.éimg struchae 650, The structore 6538

2

Cand hottoan seriies 6340 As

1{{,—

is soon to boow rine-lthe stouctore waith gt

iftustrated, the top surfiec s subatantially Hatand the top sarfee has a rounded
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configuration, such that the cmss-sontion is Deshaped, However, it will be approsiated
that the cross-section of the lovating sivacturs may have s variety of cross-seciinngl

shapey, moluding but not Douted to, oivenlyr ovil, suuare, rectangular, polyvgonal, steaigld

sevtions and curvad soctions, sombinutions ot and the B, Thy struoturs 638 will

havwiz s shape that gemmﬂ}» gonformy e the poriphacy of the base mombir G614, for

gxample, oircular, oval, reCtangulsr, squans, ?i’ﬁ}?g{iﬁ}&h curved sides, straight sideg, snd

3540 has outer edge €

Sand contral

comlsinations thereof, The straciurd

&

apening 6537, sithouph if desired, although not proforved, vontrad ppening 637 may he

chmirated,  The locanng strociures 650 may o made from bzis:sa:tasfa-pmi{ﬁe» polymors and

bioabsorbable poly bt s pariculacty proforred o meske

the struotures 050 from bivabsomble polvmons. The structures 630 may by manufactuved

using conventional munfactug ek, nchiting infection moldng, muchining,

three-dumersional 1ok jot prointing, solation custing, oxirusion, composite lmnehion, and

sembery 1T a

3 gy boattached o tho b

the ke, The locating struciures 6

variaty of convormional manners, inchading gl

owolding, smaing

mochaics! fasdlenors, co-moiding, the use of hot platons oy prosses, enmotorming, gie
Foome ebodiment g desenibed bolow, e structares 531 may be malded o formed mto

tha base member 11

N o o Pt ) X o Y

Reforring pow o FIGL 33, the tissue repatr patch 608 15 seon wo be iplanted W
pationt below a bornis defect 780 In o body wall 7HL Swrgically created opentng 715 s
comtatned w body wall 710 abowe the hevda defect T, The bottom side 634 ofthe base
moamber 618 s seon o be feong the pationt’s viscors, while the top stde 612 of the base

member ST s adisoent o the interior side 7

3

12 of body wall 7 The dovice 6640 i

% Sueh as

seoured R the bodyowall 700 1w s conventional manner by surgicad fasien

wrs ave appiiod by ingerting a distal sectioa 8§18 of

surgival aeks st The tacks or fasi £y
ashaft 81T ofa sorgloal racking bnstromment 830 s opening 630 and Iocating the

s

poriphery 818 of the base member 810 with the distal tip 818 of the distal section XI5 of

ther shaft 110 The penpbery 616 ¢ convemontly wnd aocurately located it%}* the gurgson
moving the distal end section 813 of the shaly 31 cucl that the tip 818 contachor &
proximaty o the locating structhurs 830, Thon, tacks or othur seawement o fistening

24
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> meniber 610 it the body wall THY about the antirs

o

5 dovices sre Hred through the base

ase grmber 818 by moving snd wanipulst

tip &1

The focating sructure 658 assists the surgoon i finding and
tocuting the poriphory 810 of the bass momber S0 for proper placoment of the tacksor

& secaved and

other securement of fstening divicrs, Thoe opering 634 in shit or slot 62

eir abeve, such as sutures,

1 Adosed with an appropristo closure momber s desenir

3

,«./

Beoforving now tn FIOR 35 and 3, an siobodimznt of & Besus vopair patch devise
S of the prosent invention having kcatng strusture 650 withos toxtured sop surface 666
woacsn, The device SO0 s spon to Do mounted adjacent to the bottonm side of a body
will TH) beneath g hornda defort 708, The structure 830 s svery fo have a bottont surfaee
~rd

15 660 that v woxtured, As shown, the sorface 668 bas o plarahity of poaked vidges 662

tcdues 663 sro

extonsding up S surface 660, and haviag bases 664 and posks 62

soon to have o rectangular prossesvoton. The ridges may slse bo rounded snd have other

cular; ote. Althosugh

geomanic cross-sechions invluding sgusrs, rectangdar, oval, somie i

¢ grooves o othor wdentations, ot by a

not showa, the testured surtaos may be textured
2 combination of grooves of wdentations aud projections, The distal tip $1¥ o the distsd

soction 815 of shaft 810 of tacking or securomont instrument 800 i seon 1o be logsted i

contaet with texturod surfioe 858 in position o Hre tacks through base momber 610 mtn

body wall 710,

v

&

An crobodiment of an embodiment of & tissue ropair patoh &

A prosont wvenhion heving i(}(:a:i‘ing;r strociure &3 with g downwardly

configuration i sven v FHGS, 3741, Refernng Hest e FIGE. 37,

vepait patch devicg 600 1 seon to have g lecating srachyee 630 1w the form ol a
downwardly evionding Havge mombor 6780 that w made by moliding or othotwise Forming

partof the peviphory 816 of base swraber 61 The Bange momber 878 Is sven to have

s

The Sanee mernber bas g

3 bottom cdge 672, ner side 674, outey side 870 and fop

carved cross-stetion, but raay have other confipurshions s orose-sections wduding

it and angled, The dovice 86 whoen oroplaced adieont o a putiont™s body wall 710

SUE

ou the terior surface T12 ax show, 1 secured by manipulating
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1

it
pecl

dpdal soctinn B8 of shait

aud BRI syl that the tip 818 b progimel

or timhing the s nmber 6780 As scon o FEGL 39, thy locating

strughs 630 may consist of s separate Jange momber 880 having top 882, bolton: 684,

inpor side 686 and outer side 888, The top & {may boe mounted W

3 g nsmber §

the poriphery §16 o periphoral odge 81 of base momber 610 a4 conventional s

oing, co-maiding, ofo. The device 600 having

wo menther 83 s sven to bo withzed sad tmplantsd in & patd YOpair & HNsue

dy desoribed above,

o

Yot gnothor enthadivnent of the tissue repuir wenabor 000 huving & locating

B

structare O34 with a downwardly extonding flange strusture (v seen 1n FIGE. dliand 41,
The structurs 690 18 seon o vonsist of a ring or poriphoral eloment 691 and a downwardly

> sootton B8, The poripheral cloment 621 s seon to vy top side &

-

extonding o

o,

N N

botiem sty 693 snd guter side 894, The downwardly extending Hange section 693 has
top 696, bottorn 687, nvey sude 698, and outer side 699, The structwre 590 may be

)
3
PR

mpunted such that the botterns side 693 ol poripheral elorvent won the op stide 612

ot

3
bane member 61 ssliacent to o on the poriphory 616 and the péniphoral edge 618 13
envered, or the structure 690 may be mownted such that the top side §87 of poripheral
cloment 681 is on the bottont side 6 14 of base miember 6 W adiscot o oronthe
periphory 616, The devieo 600 having structore 690 18 seon to be piilized sud nplanted

i pubiont fo vepair g tissue defechas proviously desoribed above,

ho reopair patohes

T

ogl

with satficiontly effedtive snwnuts of an adiive spont such sy a thompsulic agent
Substances which are suliable sy aotive sgents include converional sgents that may be
naturally pocurnog or syrthetio and vesy nclude bub are not bmited o, for cxample,
atibnoties, antimigrobnaly, antibactorials, astisoptivs, chompthorapontios, oytostatios,

motastasis inkibiors, antideabetics, antimyootics, gynaccologionl agents, arslogioal

agonds, anti-allergic agonts, sexoad bonmones, sexual hormone bdabniors, haemostyptios,
hommones,  peplide-hommenes,  sabdepressapty, vilaming sweh sy Ve ()

aptibnctamines, naked DXNAL plasmad BNAL cationic DINA comploves. KNG, ool
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5 constituents, vaccines, snd colls poonrring nuturally i the body or genctically madifiod

o~

s,

,,,,

fite

In one embodiment, the sotive agents may be antiblotios inchuding such agoms us
gentanucin o ZEVTERA™ (coflobiprode mudosanil) brand wntibione {wvailadle from

maplant may

poes

Bustloa Pharmaceut zortundy, In ong smbodimeny, an

10 cluds browdbend aptimicns against difforent bactorta and verst {oven in the
prescnce of bodily Bowidsd such as octoniding octenisding divvdrochinride {available ss
active ingredicnt Ootonisopr®) distnfectant from Schalke & Maye, Novdenstedt, Gonmany

anide (PHMB) (availably as active ingrodiont iy Lavaso®

//;;

as), pobvhoxamethvizne big
from Bragn, Switzerland), triciosan, copper (Cad, silver (A, sanosibver, gold

solomium (Sok galliom (Ga), tanroliding, Nechlorotayrine, sleoho! based ansiseplivs such

frnt
(a1

as Listening® mouthwash, K a-lwpybLoargivine othyl osteor (LAE L sovristanudopropyl
dimethviaming (MAPD, gvailable as sn active ingeediont in SUHERCODIMNE™ M,
»:’sieamids;}pt‘(};}}-"i dirnethylamine  {QAPD,  available 88 an active

CHERCODINE™ O and stearamidopropyl dimathiviaming {(SAFD, av

2 aciive angrediont in SCHERCODINE™ 5% In one ombodiment, the

octentding dibydrochlonde thereinaftor roforred o sy notenidine} andlor PHMR

Adthough 1t 1s preforred to have g single, contrally locsted opening in the harwa
ropair pateh devices of the prosond fivention, the opening snd assoonded closurs sember
AV e ')J\i"vf':.m‘ vy “i N ONEY Sy ;'}\.-‘i ‘i‘t‘ ‘i{‘\iE‘\') R PR }.“\:\‘ VIS EYINETTE ECT Y N e e vy e s
may be offser from the eonter. Additionally, more than o npening and closure monthe
2

e

The following examplos are Hiustrative of the principley and practice of the

prosont invention, shthotgh not tnuted tharstn,

155
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5 A patient with & vontral or inemd afy ppen horoia repair

mrovedure i the following manner. The shin area sunrsumnding the hovnia ts sorubbed

ey

The pationt s administered

W
o
Yrri
=
fa
=
D
P23
bers
=
bt
e
[
ro
o
ot
hog
LB
b3
o
£
R e
ooy
2

with a conventional antimicrshial soly
conventional genced wnesthesin m g conventionsd manner by induction and nhalation,

cal progedire by making an incwion m the skin and

The surgeon thes tutiate

anped intsreperitones! moesh

1 subcutanonus tissueover] m the hornfa, Inthe case of

{ihe hoalihy

< N

froe space for fixationsof the maesh

At thix point i the procedure, the sur epares & raosh Nssae repair

15 hornia petch of the prosont invantion having & lecating Stracture snd having closore Hsps

and ¢ base momber o insertion through the abdorinad wall defectand intn the
shdominal Cavity such that the top side of the mesh § adjacunt to thy poritononm

—

surrounding the detoct, and the bottom side of the mesh device 15 facing down toward the
paliont’s viscort, Say sulures vany be placed through the roesh into the abdomns! finsue
2 ax deswed, Lo at the four compuss points of the wesl {Novth, South, Bast, Westy, The

s are rotated ppweardly aflor placonent o oypose the opening i the base mambey of

the mosh. The mesh s fixated with a covventiona] surgieal racker butroment ov othey

s,
Frooad
s
g
29

moans of fixation, & tacker ik insered through the opening such that the distd end of't

tacker is botweon tho roesh and the viscera, and the sargeon fecates the peviphory ¢
% ropai patch by engsging the locating stracthure with the dp of the shaft of the oker

mstnmsent. The perimetey of the wesh & then Dyated ssimg o phavallly of tscks woa

crown pondiguration. The tackor w romoved and the oponing w the mesh iy closed by
folding the Hape as sppropriats {or the prosent wpvention, The Hagw miay bo optionally

RECRLY SR ei!&&i acdhesive, sulure, TV 2R, othey closue roess 8, I03Y B returned o thiety

at vest posttion withont soCurerpent & gach other. The bosbia defect may bo privmanly

i
O

closed i desived. The skin inciston is closed using appropriate suturing or closurs

fnchniguey, sud the ncision 1 appropriataly bandaged and the patient s poved o 8
FOOEVETY 1RO,

iR
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5 The novel hernts repair dovicss of the prosent lvvantion Rave MERemus

shorepair doviee that

advanisges. The nove siy

ped

s provide a sl

can be affixed vig tacking in an opon mwaporitoncal hornis repaiy provedure. The e

<

g loss foroign matenal (Lo, lower g

)
%
§

0
5%
s
)
v
=
=
T
oot
o
I3
i

%

Py
243
i
g
oo
,‘l
“l
ot
=
fa )
=

pateh dovizes havesddition

of Regen watsnaly and > fraphunt @ singly kayver e topuar miosh B open

tinventieey, preferably made frot

1 wocedures, The tissue ropair dovices of the e

msh, may potentially acoelevate the mate of W, provide loss wie

owor cost ol manata

e,

cure, and are casier 1o package, sterihizg

hofilm

and use with wmpeoved Srgnnonties.

Although this invention has boen shows and deseribed with vespect o detailed
15 omshoditoonts theeeef, 1wl be anderstood by those shilled (nthe et thet vevious changes
in dovnn and detadl thoreo! may be ade without depawrting T the spivitand seope of the

olatmed fnvention,

T

pad
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& sebstantially Hat bage momber having « top side and ¢ bottomy side and »

periphany

10 a locating strocture 1w posttioned adiscent fo the pevipbery of the base wmenther on

the hobioen side:

an apening located bosald base momber such that the pockel iy accosable through

suid opening; and,

& olosare pember dssorited with said opening

U1
-7

2 The hissoe repair patch of a4 addibonally comprising ¢ polymenie laver on ab

foast one side of the hase membaer,

3. Thetissue repair pateh of Claim §, addinonally covapnising wn sdhesion barvier on

gt feastone wde of the base member

£
yrocn
s

e paich of claim | whereln the base membir comyprises 2 mesh,
T The patch of elair 1, whorsin the hesg momber comprises s fibrie,

&, The pateh of claim & whorgin the fabnc s woven,

7. T

Genin

e pateh of ahim 5 wharein the fabric (s nomwaven.

The petoh of claim |, whorein the base mombor comprises an oxpanded polymeric

fitn,

o
(%21

9. The putch of olatny |, whorein the base monthar conywisas 2 bisconmpatible,

nondegradable polymer,

iy

o
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5 10 Thepawhofclaim 1, whorsn the hess momber comprises o bicabstrbabde

f‘ni LT

i The pateh of claim 7 whereln the nondepradade polvmer s selected from the
grongy consisting of polypropylone, pobyeator, nylon, and ultva bigh molenudar weaght

potyithylens,

¥
-

10 120 The patehof claiy FO, whereln the bisabaorbable pobyraer i selected from the

grogp vonsisting of polvlaetides, pobvelveolides, polvdionanoney, polyeaprolactones,

copolymers of glveolides and rimethylone carbonate, and copolymurs of lactides and
frimacthivione owbonsto, and sopelvmors and bloads theronf
YA The patch of clamy |, wherein the base moevniber conypeises 2 biocompatible
15 nondegradable polymsr and a Moeabsorbable pelymur,
4. The patch of cladn 1, wheroln the opondig s a st
1< Fiyes matedy o maren T vt ST DR eroiias
15 The pateh of ol © eherety the openiny is ciroudar
18, The patchol olairg 1, whorein the operuny & slot shaped,
17, Thetissue ropair patch of oot 1 whevetn the closure womber comypnises
20 opposed clospre Hapy mernbors hingioghy rogunted shout the opeaing.
I8, The hesee vopair patch of olaw 1 owherew the olosure woomber covaprises 8 pateh

an puter periphery, whorein g seciion of the poriphory s mowstad to the top sde

of the base voorder shout the spening,

19, The tissug repay patch of dlaim 1, whereln the closurs merabor comprises a

5 surgical sulure mowited about the opening,
20, The tissue ropaw patch of oladm o whorein the closure member comprises a paich
having 8 fop side and g botiew stile with an engagoment womber extending from the
botiown side, and whevein the base voender has o voating engagement member roounted fo
the top side shout the opening, such that the closary pateh ray be engaged and

30 disengaged fom he base wembher.

31
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5 21 The tasue ropaly pas i 1 whersin the opening voemprises # shis having

cpomed sidey and the closure sﬁgzcm‘i:s&:}‘man;u 108 # surgios! suture throsded sbout the slit
adisonnt to the sudex

% R & Y S a8 oY SIS GURU

32 Phe tissus ropuir putch of clatm 17, whevein the Haps bave frec ond sections
so;\amm«} fromm the bass mumnbor Ty stoty, such that cach closure Hap monber may by

23, Thepatehofclam 1, wheran the sponmg s contrally hwated,
240 Thepatch of claim 1, comprising af least two openings and closurs sasmbers

s & nonabsarhabde

25 Thepath of claim 2, whersin the polyier il compnt

sornprises 8 blogbsarbably

270 The pateh of claim 25 whoreln the polyme s selocted frony the group consisting

of stheone, PTFE, polyoster. and polypropvione,

2R The pateh of clam 26 wherain the oabsorbable polymer ia selocted from the
20 grongy consisting of oxidized regonersiod collulose, pobydioxanone; paliglogaprong 2

{eopohyimer of glyeolide snd cpilon-caprolactone) and combinations thereoll
2. Thopaich of elai 2, wherein the pobyroer i i an addhesion bardier,

A4

30, The patch of clatm 3, whersin the adheston barier comprises 3 polymoer selecied

{ recenersied colluloss,

R

from the group consisting of group cousisting of oxad

(%21

)

polydivxanone, poliglocaprone I8 {eopaiymer of glycohde and eps

combinaiions thoresd,

patch of claim 3, wherein the adhesion bamiey comprises 2 pobvmer sedegted

from the grouy conststing of silicone, PTFE, and oFTFE.
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32.  The patch of claim 1, wherein the locating structure additionally comprises a

downwardly extending flange member.

33.  The patch of claim 1, wherein the locating structure is an engagement ring
mcmber.
34, The patch of claim 1, wherein the locating structure additionally comprises a

extured surface.

| h
35.  The patch otjclalm 1, wherein the locating structure comprises a bioaﬂsorbab’ e
polymer.
36.  The patch of claim 35, wherein the bioabsorbable polymer is selected from the

group consisting of oxidized regencrated cellulose, polydioxanone, poliglecaprone 25
(copolymer of glycolide and epsilon-caprotactone), polylactide, polyglycolide and

copolymers and combinations thereof.

37.  The pateh of claim 1, wherein the locating structure is formed into the periphery

f the base member.

Q

38.  The patch of claim 37, wherein the locating structure is a downwardiy extending

flange member.
39, The patch of claim 33, wherein the ring member has a D-shaped cross-section.
40. A method of performing a body wall defect repair, comprising the steps of:

A. inserting a tissue repair patch on an inside laver of a body wall having a tissue

defect, wherein the repair patch comprises:

a substantially flat base member having a top side and a bottom side and a

periphery;

a locating structure positioned adjacent to the peripbery of the base member on

the bottom side;

33

RECTIFIED SHEET (RULE 91) ISA/EP
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pofym

grre laver on at losst one side of sad

an opening located in said base meombar; and,

& closury nnbey asspctated with said opening

B, positioning the patch about the defoct such that the top side of the

oo 1 adipennt fo e werde faver of the body wadl;

{0 serting the end of e surg

aocess the buttom side of Hhe base wamber 1o the Incaing struchare,

the base meonrber to thednaide lavor of the body wally and,

{3, wanipadating the closore member to close off the opening

Gen

base swanber,

The method of olain A4, whersin the tissug defeot Woa homgda,
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b ARG

el fixation stnument throogh the opesing fo

and fixating

The piethod of claioy 48, wherein the tissue ropadr patch addinonally comprises s
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