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Suturing Device Technical Field The present invention
generally relates to a suturing device for use in a

W@ ogiosmh7 pr ocedur e. Background During oper at i BEIESG2007/000376

stitches or sutures are applied to the wound areas in
order to close up the wound to facilitate healing.
These sutures are appl i S9teBiRGPAY$ERt ed body areas
with the aid of surgical needles. Typically, there are
two types of surgical needles that are used with
sutures, The first t ypeTéchkioah Bielde "traumatic
type" ereb sutur% thread is hre%ﬂ_q’throu%i .
the ey 8pr éeg r giear ﬁ88d9§“efﬁ| échahism§% @ suturing

*$m’
shelhae terautbreadedsseyi 8g1ngedtedubereby the thread

is threaded through the eye of the needle. Cenerally,

it 1s often inconvenient to use traumatic needl es

because there is a need fg ounggeon to manual l'y

thread the suture through f%e eye of the traumatic
needIeDbeingeopErathong, Thiscbas logadutarfeasayingg applied to

f th t f ted th di
| PRROSHRE™ P UBBERG of Lt eSS0 b € hr Bua o (11 hE Eydround o

Dﬁﬂéﬂﬂhﬂgt@n ndwel sige an@hbﬁ@e Shtthest randmaipp1aead! €0 the
and suture, the eye of the needle may be small and_a
ceffarhedeppde arcasavithanthersdd PS5 peguifed Beedies.

the su hr t u h r

due 1o TRECRELR MaTiTE of e sy YPhE Ut urarpaynT needles
bebatre auet hrssatiedi ph e satturelsy. Tﬁheséﬁam& ﬁMﬂBEOiS known as’

oPEPcbf relBahieat UoFD HIERebY Chpithiny THe Lot & hreaded

i@h@b@%ﬁttaeh@§eae@ @a@k@@&@f@duhd@édﬂé%mumﬁﬂgzm&ﬁﬁﬂﬁasm is
such that the suture is along the
similar to a threaded sewing needle whereby the thread 1is

threaded through the eye of the needle. Generally, it 1is
often inconvenient to use traumatic needles because there
is a need for the surgeon to manually thread the suture
through the eye of the traumatic needle before stitching.
This can lead to fraying or damage of the suture in cases
of repeated threading or incessant rubbing of the suture
thread with the eye. Depending on the size and type of
the traumatic needle and suture, the eye of the needle may
be small and a certain degree of trail and error is
required before the suture is threaded through the eye.
Furthermore, due to the open nature of the eye, the suture
may become unthreaded prematurely.

The -second type of surgical needle is known as the
“atraumatic type” whereby the needle is eyeless.
Typically, the suture is pre-attached and packaged with an
atraumatic needle such that the suture is along the
longitudinal axis of the needle and extends from it. The

suture may be permanently attached to the needle or may be

1



| ongi tudi nal axis of the needle and extends fromit.
The suture may be permanently attached to the needl e

we@eoosmy7obedet ached fromthe needl e by physi cal Per8Gm07/000376

10

15

20

25

30

Due to the pre-attachnment of the suture to the needle,
there are a nunber of commercially available

cOnbrAREHOASOBY Wit UReRAWF t RYt REYESCRds ptidiHly neBlPe to the
SLEES At FRUEYER _%ﬂpUéﬁEtEEt§9 gean Eﬁgwdé%&ie, there are a
particular conbi nati on of needl e and suture that iIs

notmocenmerfci ebthiye awdal bpl evahébsdie wowhldlhavieons of sutures

co onise on _usin different sized suture or

EbER o L P Ro GO T PO T R | e Sr T ed oMY ake1 Ghoyld the
syhd§EoRNd sl idicala negdt ecuBdeh GorgYiSiMds of needle and
i nfl exi ble should a need to detach the suture

pFeRarer &hats r i IR sOPEREAFiALell @vadlablephepg/pheg would
n tQ provi - Sut i devi ce rc
R A e o S
desedibed ahoveov&umuug Accotdengintegrdtiedt campeohtion of

oL 0Ee! RSO0 L0F S0l LS 3 SULALES 800 61 v

esoand a passdgeoedandimgt hbersehelree e ShsPesEty Offiram the
| ongi tudi nal axis; a rod disposed within said shaft

padEayea hngcedpabPBi8f- noving axially al ong said

| ongi tpgl pal i@<!§; r%éoOOPaf?{foﬂQieoP Ning &XLRNAHAYice that
partly along said shaft and into said shaft passage,

aode beomgs di sposad Hetasdenasal dopabxspaloreandosaimbre of the

di.stal ends; a sto i sposed between said rod and said
dgﬁf%?v%%ﬁ?g%ﬁdgﬁsgﬁg?? eM?Yflexible wire coupled to
said rod

Summary
According to a first aspect of the invention, there
is provided a suturing device comprising:

a shaft with a proximal end and a distal end and
a passage extending therebetween disposed on a
longitudinal axis;

a rod disposed within said shaft passage and
capable of moving axially along said longitudinal
axis;

a loop-forming opening extending partly along
said shaft and into said shaft passage, and being
disposed between said proximal and said distal ends;

a stop disposed between said rod and said distal
end; and

a resiliently flexible wire coupled to said rod
and to said stop wherein movement of said rod towards
said distal end compresses said wire against said
stop to form a suture-receiving loop extending from

said loop-forming opening and wherein movement of
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and to said stop wherein novenent of said rod towards
said distal end conpresses said wire against said stop

W@ 200B0O5T0MAE sut ure-recei ving | oop extendi ng froPCE8GZ07/000376

| oop-form ng openi ng and wherein novenent ofsaid rod
towards said proximal end retracts said ,
sut ur eSa 8@ ei Mg Hower I oFed s dPFEspIRér nFRY opthfats sald

to nove said wWire; i ito sabg ﬁ}gm-sé\ﬁaa@]bege%%xngt NS ening

|l oop formed fromsardwre allows part of a suture'to
be i nsestredvd hesed wboghiand sddduskeadf. t he | oop
allows_the suture to be captured by the suturi.ng. .

devi ce%\éﬁfé‘?%g%%@s%é' pT'}é‘\?i @88%28?—”?{‘%8 %égﬂls St dsdiige allows
shatt Bassagsutofe PreveRrt ingditbd, thypeeRrb¥ggasnd closure
present within said shaft passage from bei ng

tehnsihia t d@okr ol $ard pEbRi nEHTERRI. Y BRe eaBbHFfREntbY the
tﬁt&?@‘%@eyf@gs is at least a portion of the rod
ber ng di [

nsioned to sealingly connect with the shaft
passagehe For mayanpé e pravietdmbdsreitisgwirezans henshaéid shaft

passage is_circular ip.cro t t . | |
{BSEHEI? onff udPRGY=BKISY t AUAF amef e 6P e FAGd ‘may * oot

bgi eneh 884 thertogasdbuys themshefihgdassagmit®ed from said
prevent the egress of gas but slightly smaller than

theoshadl padsade tonal pBRctheeRbd tHenoirdlabiial pgans is at
i 1 hi h S e. - LB , +th -

rLET00, fhBogRabh B ARME rod LIRS, BTHOALTBALE. K Beglingly
thenmedt i swsnal | ehet hashdafie | paesadieanet erFof t kgample, in

shaft put the end of the shaft passage, may.have a .

SORP PG TS 81 BRSIBIed (19 SHHC wiT hCLRGUSARS i1 §TO59"
pseyensnt Be egressmal gy ifd ompt heepr gt u®ih Whkkes, the
still allowing the rod to nove axially therein. In yet

adbamereenbddi et rodhaaseabPe ngusdanshamy thet Irdt Reuts the
L%@%%%:§Eéﬁgﬁgag§%ngg?%§get§9“¥A55£ngh%fsn££§ but slightly
smaller than the shaft passage to allow the rod to move
axially within the shaft passage. In other embodiments,
the rod may be dimensioned such that the outer diameter of
the rod is smaller than the inner diameter of the shaft
but the end of the shaft passage may have a portion which
is dimensioned to abut with the shaft to prevent the
egress of gas from the proximal end while still allowing
the rod to move axially therein. In yet another
embodiment, the sealing means may not be the rod itself
but may be located within the shaft passage, such as an o-
ring mounted on the end of the rod, for preventing the
transmission of gas towards the proximal end of the shaft.
During endoscopic examination, the viscus which is being
examined must remain distended with air. A collapsed
viscus cannot be properly examined. During endoscopic
suturing, it is even more important that the viscus does

not collapse. If too much gas escapes through the suturing
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nmounted on the end of the rod, for preventing the
transm ssion of gas towards the proxi mal end of the

w@ebaBo370Dur i ng endoscopi ¢ exani nati on, the vi SBCBESGLI0TN0376

i s being exam ned nust remain distended with air. A

col | apsed vi scus cannot be proEerLy exam ned. During .
eARIBEEDPI S BEH Iy PHAONES ed@RORGPE S npoft an?t t hgipossible.

tﬁ‘&vé(ﬁ@&?‘éogé’ﬁ?, NQheROkhaPs&it Jfi dPoudRiche 085 B8GABETIsed to
t hrough the suturingdevice, suturing becones

| aboureusa idanbeninposeidtus, Adaiteyeoustatedheniiihen the
suturing device is being used to,suture | 'S

TG0 OgaSe o plal el Rnd i Romn e i D PaRh EBea® From the
P ey ehha Ng hidonyibel 19 theanssbp+ Bsef 1iogn bbenphaxii@l in fluid
end while the | oop-formng opening_is in fluid _
CONTFIAT EQ F HA° Wit It hEPgi SEkCUSic c BTGy I ithe the sealing
%ﬁ@éﬁ%g ERANS ENSUNES: thatet NG W sGUs repmins | nhlkatedq by
by substantially preventing the egress of the gas from

t hebviawusatilyi pyeyengriingg. the egeessbouf méhe, gdre from the

| oop-form ng opening.is adjacent or proximal to the
dY%? ?Se%ﬁrg?gtﬁ%{%% #?: The suturing device nay

furtherncospei sempddiaenftQr wigh nglbbp-rodmingar dpening is .
either the distal end or the proximl end

. Th
sﬁ@h@?%@td%ViEEOﬁﬁWa¥u??h%Wec%h%F?%ee%dp%fn?%% Pleaft -
d'SposﬁﬁeaEuEBQiﬂgS%@vfagi&%yt@%r%héEtcddbf¥§é a bias for

enbodi nent, the pointed head 1s a puncture tip for

penging i nghe herdd ssweagfdsaneadtineal . tErengiatglf oemg ofr the
a ﬁunctu e ti.p can be selected fromthe group

BT ng®3F  a solid trocar point, a solid bevel

poi nt and auwehesed peseite paiait . fAdvRstagroysiise t Be pointed
stop is noveable within the shaft passage. In one

hbrdi FEmPosRe 3Eoplies @kSEXt al9ny nBYabie s&8hll-rodin one
déﬁﬁ@@fﬁexifh'ghéa'SO§H§£&' h@aanoﬁgera puncture tip for

puncturing the tissue of an animal. Exemplary forms of a
puncture tip can be selected from the group consisting of
a solid trocar point, a solid bevel point and a closed
pencil point.

Advantageously, the stop is moveable within the shaft
passage. In one embodiment, the stop is an axially
movable second rod disposed within said shaft. 1In another
embodiment, the stop is a ball disposed within said shaft
and moveable along said longitudinal axis. 1In yet another
embodiment, the stop is a stationary rod disposed at the
distal end of the shaft. In a further embodiment, the
stop is a wall disposed at the distal end of the shaft.

In one embodiment, the rod, resiliently flexible wire
and the stop are formed from a unitary member.

The stop is dimensioned such that it does not escape
from the loop-forming opening. Advantageously, the stop

functions to grasp the suture firmly within the shaft
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enbodi nent, the stop is a ball disposed within said
shaft and noveabl e al ong said |ongitudinal axis. In

wQ@ edosasmoiher enbodi ment, the stop is a stati onEeeySGEmUT7/000376

di sposed at the distal end of the shaft. In a further

enbodi nent, the stop is a wall disposed at, the dist%l
SRRASHIIE heOshiahdt [Hheoneubbddidnemt , "Phe Fioigngage from the
regsifiently flexible wire and the stop are formed from

a unitary nenber. The stop is dinensioned such that it

does nbt eseapebiddmenite |tdup-fosid igpbhenfhgxible wire may

dvant ageous the stop functio t asp the suture
f??n?@sé&tYﬁ#ﬁ%%et%hg?gp%%Qa%éﬁsgﬁ?réﬁéﬁhe suture does
not diBengageutinm teeiskaitay |fumite enbodbnest, at Ratch for

resiliently flexible wire nay be | aser wel ded, to tge ,
efod by said

roeciatRe t fRidt gpd R SRR+ hgMaEGRERtmAf 341

C@f@§i§§w§r&§t%gtB@E lsQGld ng aid &8 62 5RREPIroximal end.

novenent of said rod by said bias towards either said

dhdvahtzgebwsl gai ther oritehl lowdks Advantedebaskepsurhe that it
latch | ocks the rod, to sure that it do not. ve. .

RO e e ¢ VRBAP TR Pl FE hern OB g i i ne
| bopn ObfWheR tlked aop hBenbeer retdmdied padnt ketwaceed and
resides in the shaft. Hence, the latch | ocks _t he

cightistt teeldRe nin Ehe shaft-asHeRecsuthe dgtdvitagks the

| Sapyedshpn oMo iankins s  JRErt akeh @Soshehedsgs dehece is
caught suture fromthe shaft after the suturing device

hagvedyvddnduddugh t héssiissue. Thdvanbagbouslyo theleases the

| ocked position_allo a_surgeqgn.to ncentrate o .
HFSZT g T hES St OPe " ha  SHEUPT RG dUFCE Ty ‘T 4ge P2
anded ortroipjred the saiidshatch andvahspgsedsay, t hthe locked
proxi mal end_of said shaft for noving said rod axially
et il dlipust @ ANERCAYdRUSTYRC e dLEt BR &NrSREing the

thee S 9edRet QuIBYE nhhWifR thf OEMb PEsB0QK KRR @ coupled
deform t he %ook sinmply by

to said latch and disposed at the proximal end of said
shaft for moving said rod axially within said shaft.
Advantageously, the button allows the surgeon to move the
wire to form the hook or to deform the hook, simply by
depressing the button. The latch may be configured such
that depressing the button once will form the wire into a
loop and then while thereafter depressing the button again
will deform the wire into the shaft. The button may be an
end knob as discussed further below.

In one embodiment, the shaft is substantially
cylindrical. Advantageously, a cylindrical shaped shaft
has no sharp edges thereon to facilitate passage of the
shaft into the tissue during a suturing procedure.

The axially moveable rod may be biased towards said
proximal end of the shaft. In one embodiment, the bias is

a spring disposed within the shaft. It should be realized
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depressing the button. The latch may be configured
such that depressing the button once will formthe

wowee/os1sd a | oop and then while thereafter depCESG6:007000376

the button again will deformthe wire into the shaft.

The button may be an end knob as di scussed further
behadty, othegnetBpddineeht , MaYe Yhaf tdif et ahtparng means,

CYboindss cal oA AgROUSLYb. 2 fuhbag! | cal shaped

shaft has no sharp edges thereon to facilitate passage

of t heTlshabtiasntmayt hieet icsguwd ldur ¢ ig canguoddiing the size of
procedure. The axially. noveab rod _may be bi ased

PR SL Sar o Brost hed "Mt or e BRAFLRS/ R fole Fod towards
epo dipFRRt matlhee i agmaks &1 56w i T i Sgesedingt iMm the suture
shaft., It should be realizedthat other enbodi ments may

UsEC i fehenthdt astaySaiins, such as a conpressible
rUbberIHE gr'tﬁgeéﬂ <ﬂPyeQ§r€§mef%fgé(: tEHélbﬂ?ton to

the size of fhe suture-receiving | oop. The biasing o

t denp oes ¢ owdreds wiilve peoxi nebrenditayirdld ow f ilpap. In one
grasping of the suture wi,thin the shaft passage. In
(RESHHE T gBor bt s D2 Pore BT he bt o ty'e  foroe to

COHPr 8smpkBesiwEe At d s ited Nbg &HOOPurd@o®N@hen he/she
enbodi nent, a spring bias provides a resistive force
t R FRS TRTPF S shwet ¢r ceTBReFEEd Shy VENE OSGRg PR VR Py the

h S e t e.resi [ farc
e g
het temerconbifol thevenmoveskehentraaf vhehimvéhkel eshafc and hence

ithin th ft and h the size of the | |
Ve BAPPy et UF | ROBE - ookY PBLUS 0¥t nér® Bt b PFf dpscribed

st FE6d ENbefigkce 16 axestefi Byehbe rIH@eODNs @M’ by the
force is overcone to forma maxi mum sized |oop and the
| sitegeeml ddhenebiedp fargs ads. THRrSORgediP t AEFM a maximum

g%:ff’ze&gljslgogmﬂae EF%OH%I%cthhehl)fgg' t’ﬁfet efo%i ?’LR' ﬁlha%e. The
geon depresses e button and the rod ves

surgeon then threads a suture through the loop. After
which, the surgeon depresses the button and the rod moves
towards the proximal end of the shaft by the action of the
spring bias. The movement by the rod retracts the wire
and the associated suture back into the shaft passage such
that the suture is grasped firmly within the shaft
passage.

In one embodiment, the loop-forming opening is in the
form of a narrow slit, with the longitudinal axis of said
narrow slit extending parallel to the longitudinal axis of
said shaft. The narrow slit may be rectangular-shaped.
Advantageously, the side edges of the rectangular shaped
opening assist in the formation of the loop by providing
an abutting surface in which the loop is compressed to
‘pop-out’ of the opening.

According to a second aspect, there is provided a

method of manipulating a suture in a tissue by releasing
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passage such that the suture is grasped firmy wthin

t he shaft passa%e. In one enbodi nent, the | oQp-form ng
opfedi AGPFYrEAIL fBSf GthUge &' iow? sPPEY GPYH trhe the Suture

| QRgi L 4di nal  axi $nQf 5 Sabdom@rp OV sl EdmEX1 808G NBhe steps of:
parallel to the |ongitudinal ‘axis of said shaft. The
narrovestvidimy be wctinimgul devisbtaped. IRfiamchgeoushy, first
t he sige gd s of the rectangul ar shaped openi ng

a3¥WST i A°The formation of the | oop by providing an

abut ti pgs suidaLeg i Ahvhisitdhe wDop BE degutessikd farst part
Lpop-out' of the opening. A@cording%to a second
aeheklhe THEVES| QN pf ot Bel L FRtPbdtler FRFFPRf ating a

suture,i tdyssu releagihgapnd captiyy t hgq h
St ur S TR 1 bt LAt vt e suta o g iRy pags ehe

ahtrst speohdofarthe corpriesitigraush stlepstobsupr 6ei dibeg second
a suturing.device as defined in the first aspgct

ab @%;oﬁogﬂ%(ﬁﬁ%ﬁf?h%tsﬁPﬁrQQﬁqﬁ1zie?%%% Eﬁ% FFFgPd part
paft tok tHecstd ube otha Fhirst SJidke obft hthd | 8$UEhe, thereby
using the suturing device to engage and pass the first

pRe ¢ TbEoRad stier BUERFBUYRtRhENE| §¥QePRE tEhO fsddgnFuture on

Sofifof cd e dLssyp Ble OfEspELNt, leaving the second
part of the suture on the first side of the tissue,

t her ebyebossinoni ndie hefsustire matth t lvef t wohpar tsubbfire  and

the suture on_opposjte.sides of t tissue; rel.easin .
checi e Spdr PR Skt el LR She' WheRbRBuTRg rgoue bt said
Soihalr bBIndeViaeel tdH iy the thesughattheai ¢l &hee patnk, second
and passing it through the tissue at a second poi nt

shritel sP¥RTdaf OB bdi e RpRts and

forming the suture-receiving loop extending from said
loop-forming opening by moving said rod towards the distal
end, capturing the first part of the suture in the loop of
the suturing device, closing the loop by moving the rod
towards the proximal end, and drawing the first part of
the suture through the tissue from the second side to the
first side at the second point, so as to enable forming a
stitch through the tissue.

In one embodiment, manipulating the suture in the
tissue occurs in a gastropexy suturing procedure.

A third aspect provides a kit for performing a
suturing procedure comprising:

a suturing device as define 1in the first aspect
above; and

instructions for wusing the suturing device in the

suturing procedure.
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formng the suture-receiving |l oop extending fromsaid
| oop-form ng opening by noving said rod towards the

wale@sak7oend, capturing the first part of the sPCT/8€2007000376

the | oop of the suturing device, closing the | oop by
noving the rod towards the proxi mal end, and draw ng
the first part of the sutRRERMrIRRH the tissue from

the Sefﬁgdfgl?Swﬁﬁgtggrggréﬁmﬁi & 1BE4SREPRINPRIHHI1 have
so as to enable formng a stitch through the tissue.

| theneeanbogli et catadi pul ati ng the suture in the

tissue_occurs in a gastroEex . Sy uLing(Procedure A
!

third %E%ect“ﬁ?ﬁbidessgbﬁ rformng a sﬁ?ﬁrirmeClUde

Pr O6REFUE € THMPIH .G .NJa acSiiakitiplewhdenasi defMdibdtantially
the first aspect above; and instructions for using the
stree | ngfHewi c® i Bavhebsut GPMRG Shrddeddre Defiiam | s Where

:Egcé9££9 éngk%prQér%?d$%§£§%¥g§§§d§ﬁ*eﬁQySQﬁ!loﬁ@Y@ed from

e neani ndi cate stantially" does
nohe eaef inet $ conpf etled yIneegtianconposition which is

"substantially free'. fromyY nmay be c letely frgee e
from _\}?r.l{%%r esgweecc]efs]seaf{ y,o%‘r% d " gHEst%%f‘%{%l | Oy 519
bgn@m t¢&fbF1 o8 | heawlef | gt 4t Ddat hevd Mvaitd Onthereof, are
Unl ess specified otherwi se, the terns "conprising” and

" EohpRAS@" toangPgeatiat i '@reVarPant $nEhepéye, de@guage such

i de repr t "oqpen'.pr i L vep,kan e -
LAEEY PSP RETEL, B! plLAELYEL Vebl 1180°  permi
penoltsiowel afi addof il 1 | onadciued eel ¢reeines enent s.

Brief Description O Drawi ngs The acconpanyi ng

drawi ngs illustrate a disclosed

Brief Description Of Drawings
The accompanying drawings illustrate a disclosed
embodiment and serves to explain the principles of the
disclosed embodiment. It is to be understood, however,
that the drawings are designed for purposes of
illustration only, and not as a definition of the limits

of the invention.

Fig. 1A is a perspective diagram of a suturing device

in the ‘closed’ position.

Fig. 1B 1is a perspective diagram of the suturing
device of Fig. 1A in the ‘open’ position.

Fig. 1C is a side view of the suturing device of Fig.
1B in the ‘open’ position.

Fig. 2A 1is a cross sectional side view of the
suturing device of Fig. 1A in the ‘closed’ position

according to one embodiment.
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illustration only, and not as a definition of the
limts of the invention. Fig. 1Ais a ferspective
di agr afi®f a2Butifi ny dexeee i FETHEONZL oseHle pgsiey oPf the

Fi IS pectd ve-dj agr of .th ut g ’ Cta
d%eglt%%eﬁégf} F?SQ?LIE% i %%t hgl(@o'penfénpogflti gr?% Fi é#ﬂ%c i spoaSltlon
sadeoydemg of ot bee sehibodimgenlevi ce of Fig. 1B in the
Lopen' position. Fig. 2A is a cross sectional side
vi ew oFighe 3Atutsnga deviees ofsdaigiondl i nsidee 'closedf the

position according to one enbodinent.Fig. 2B is .
cPOEYT5REt | ORGHCSi d‘é?vi%h?of the sut u‘jrf?%g o‘g]xf?%ee(?'of position
Fé@coﬁ@ih(? tbeanopRsr BASb4iMEnaccording to one

enbodi ment. Fig. 3Ais a cross sectional side view of

the_SPfH&lng3§eYi§e Of HGes ! Addigaicl9s8d’ view of the
position according to another enbodinent. Fig. 3Bis a
csossrsegt i dralicsi defvi dof the siburithg dewipsa of position
Fig. 1C.in the_'open’ sition according to another

eﬁ%%%? e EOF?@9PQ%Fi§£%9%%?% éttive di agram of a

suturing deyice controlled by a .actuatigg necq$nisn1 dev]
'n thet 181 oddiSpgs PEEGRECETGS AACER Sd dhettiie no device

dia9t AP DEq @ 1St Ufh NGaEleyd €nGonhe dhdsiWy B0 the ‘closed’
actuating nmechanismin the Lopen' position. Fig. 5Ais

aPe#bssorBecti onal side view of the suturing device of

Fig. 4Ain the 'closed position.
Fig. 4B is a perspective diagram of a suturing device

controlled by an actuating mechanism in the ‘open’

position.

Fig. 5A 1is a cross sectional side view of the

suturing device of Fig. 4A in the ‘closed’ position.

Fig. 5B 1is a «cross sectional side view of the

suturing device of Fig. 4B in the ‘open’ position.

Fig. 6A is an expanded cross sectional diagram of the

actuating mechanism of Fig. 4A in the ‘closed’ position.

Fig. 6B is an expanded cross sectional diagram of the

actuating mechanism of Fig. 4B in the ‘open’ position.

Detailed Disclosure of Embodiments
Exemplary, non-limiting embodiments of a suturing

device will now be disclosed.

Fig. 1A and Fig. 1B are perspective diagrams of a
suturing device 100 in the ‘closed’ position and ‘open’
position respectively. The suturing device 100 has a

hollow shaft 2 with a proximal end and a distal end and a
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Fig. 5B is a cross sectional side view of the suturing
device of Fig. 4B in the 'open' position. Fig. 6Ais

wamosxpmmtded cross sectional diagram of the acePCESGNY7/000376

mechanismof Fig. 4Ain the 'closed position. Fig. 6B
is an expanded cross sectional diagramof the _ ,
R INgeKERRAANE MtERIEPS L WEBD] HATROSShe® PosditDrfudinal

Dol oc, D o6l osud & o fedl gnt o fxenpl ary,

imting enbodi nents of a suturing device will now

be di sgl g A ig e i v .
di agr Z&W‘Bséiggegutgﬁﬁhngﬁggt\}%ef(i%)lg ?% taﬁ:ﬁéc oés(lédﬁeecue 6 is
pdsspooed aod tbpedispedi kindn anespectodeByisThHésposed at the

suturjng device 100 ha hal | haft 2 with .
pﬁ’%%%fﬁ?gl e‘?f\é‘ljandT}&e d??%gﬁeeadag\ﬁvasﬁgagsg&gcmgﬁlﬁ fgvice to

ther gbepweenqdi sPosemeons@ h oGl t udividle aX0s 4mM® the body
denoted by the dashed line. A pointed head in the form
ofunlipoi ppeda hbeds ewBirE gegpdsed the ture dpbtal sefgre. The

@cgda8r %qcts r‘ldss dL%Pgs%%eatsﬁapﬁtp géis Ie e&f}ﬁi Ige dimensioned
needl e Hets as a puncturing device to allow passage
ofudihetisat uthagrdevd ces168pbhie bpliembeodygdaxiiegly along the

operations which require the use of a suture. The rod
WAEHYE Pt A1+ Shaft passage and is di mensi oned

such that the rod 8 is capable of noving axially al ong

the | dhgl POBT AAFMaRY s ORENIRI| dép-$brFidy Bpeht Hgaiend shaft

ext engsi RAS t{ ¥e aLARGL SPaLLageandThit q Johe rh&fihg opening 10

passage. The | oop-form ng opening 10 is di sposeg

proxdmabosedt paopdimatled medut ep6intAadholediddg suppoht holding

12 is disposed at the proxipal end of _the_shaft .

ot bty PRSP e pabe T noERE RATdERg Sipidit Tart 2-

tm nblew (mevermuwrof 19dd8spobedshaf tthe . h&lding support 12
resiliently flexible wire 14 protrudes frogmthe

|'oopatbPifi APVSPERtnPorad Seelth FPGEtI @8- ThE resiliently
rfﬁ%iiﬁf@'%i&geﬁﬂplﬁrﬁffﬁdég from the loop-forming opening

10 as seen in Fig. 1B. The resiliently flexible wire 14

forms a loop which allows a suture to be threaded through.

Referring now to Fig. 1C, there 1is provided a side
view of the suturing device of Fig. 1B. It can be seen
that the loop-forming opening 10 extends into the shaft
passage. Furthermore, the loop-forming opening 10 is in
the form of a narrow slit that extends parallel to the

longitudinal axis 4 of the shaft 2.

Fig. 2A and Fig. 2B are cross sectional side view
diagrams of the suturing device 100 of Fig. 1A and Fig. 1B
in the ‘closed’ position and ‘open’ position respectively.
As seen, the shaft 2 is hollow and the bore of the shaft 2
defines a passage which allows for movement of the rod 8.
The rod 8 is connected to the resiliently flexible wire 14
and a stop in the form of a ball 16. The resiliently
flexible wire 14 is laser welded to both the rod 8 and the
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fornms a | oop which allows a suture to be threaded
through. Referring nowto Fig. 1C, there is provided a

w@e e/ 0viogw of the suturing device of Fig. |B. peT/86200000376

seen that the | oop-form ng opening 10 extends into the
shaft fassa e. Furthernore, the | oop-form ng ope

Tos1h PRTTRENEPRbf 1§ Aar AARSRIOTPRAt coroiige ” Ehan the
p@ﬁ@éﬁ@ioﬁ@ *offe {909 LUELRBl-m@%S &p@fhwel@ha;&c@ that the

Fig. 2A and Fig. 2B are cross séctional side view
obalgl ank6 ofis haomemuarg devdrce €00 ofg FltgHe | stefct  passage
th sed. position open' position
r%@ﬁ%%? v€?§ fé%psgeﬂan ePR7at e g??s hol I ow and t he

bore of the shaft 2 d f nes a pa e which_ al
movereh? BFSrhé 5The PGS LY JBRFEE oi"ES F&S shaft

resisd ot bychl @lﬁbb' enwi nedd Andedi steptip Fhexfignm afire 14
a ball 16. The resiliently flexible wire 14 is | aser

veitdeddabl both thved tsvvamd& hegt | disstaphe apd | alpng the
d be t h

| Sol e Gakeng el PRDY (R TG b ena ot

mﬂ&yelhadtfﬁan1enet|nq$ﬂﬂu3n$hqftfpaxsbge &MH@ugh4the forced

| 0o ng .openi ILn _use, the rod manua

ﬁﬁgﬁeag an 9ﬁgp§ﬁ§&F“ﬁ§% s%%thhEg tﬁ@ni& d ndvement

resi khentday f exi e Wé e e ity bahbxlﬁlgoms:et OVEr d5rms a
the distal end along the longitudinal axis. A s the

bePdP 1&hdsbount Bpes t KOrend Sutile shaf o2 thypaded through.
rfﬁé'%SQEanE ?%59'%\%665}§ hgwquCQQMQUEngénth oFﬁglon as

| ‘oop-form ng t he conti nued novenent o

r xeke18 1nThﬁgre3BJ|entIy flexible wire 14 fornms a | oop

which allows for a suture to be threaded through. The
suturing devdee 108 isngayei nthbe epenrepoFitdmdly asvith the
seen in Fi In order to engage the suture firny
V\ﬁ;‘f‘huﬂfégsg?UﬂFﬁg 18 cehaoaod %6d“@qu§]1%é/ndﬁ?‘f‘§/d in the

m%%%kﬁfbﬁhﬁowards the proximal end along the longitudinal
axis. The resiliently flexible wire 14 retracts into the
shaft passage and engages the suture within the shaft
passage. The suturing device 100 is now in the ‘closed’
position as seen in Fig. 2A. The suture inside the shaft
passage does not dissociate from the suturing device 100

as there is no opening in the ‘closed’ position.

Fig. 3A and Fig. 3B are cross sectional side view
diagrams of a suturing device 100’ in the ‘closed’
position and ‘open’ position respectively. Fig. 3A and
Fig. 3B are similar to the suturing device 100 of Fig. 2A
and Fig. 2B and are denoted by the same reference numerals

but with a prime (’) symbol.

Here, a stop in the form of a second rod 18 is
connected to the resiliently flexible wire 14’ instead of
a ball 16 as shown in Fig. 2A and Fig. 2B. The suturing

device 100’ works in the same way as discussed above.
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direction towards the proximal end al ong the
| ongitudinal axis. The resiliently flexible wire 14

WO edos/astod7 i nto the shaft passage and engages tPET/SG007/800376

within the shaft passage. The suturing device 100 is
now i n the Lcl osed' ﬁp03|t|on as seen in Fig. 2A. The
sutureF4%siéé tded sHaft pEBsage dﬁ%%sﬂ%?tHV%s§E@§F@“5 of a

{1 S&éwwgz@@vgesom@ngstshgﬁ%thérn%m%%%%gltl Nn the
e Lc ed" position. Fig Fi are cross

séa:l@mnb(l pbdétibew adicagt apsn of passmu@nl npegediterdo:  The

n the 'closed on an pen oSt
r%ﬂﬁﬂﬁi? $§Vl%?ggagA ai7d 4 F?ﬁh' é?g 3 n#?anFh fp@roximal
Saiurhing devicealoref Q. azﬁaéﬁdgglgxtéﬁdaﬂ@ al®rebetween
denoted by the sane reference nunerals but with a
pﬁwqeq Synbdl . Lpegetudingbp 3% ¢ he oPfh ofeBosedorkly the
% i85 gonnected to the resiliently flexible wire
1 |nstea of a ball 16 as shown in Fig. 2A and Fig.

2B. T e 0 e a
d|scuggé%%gﬁ%%ggﬁggaiﬁA?éng F&%%béﬁégrén éigggéﬁ%él ®nd and
dia@¢ﬁm$tbﬁgamsuhanheg devueecﬁQQxﬂﬂnbrmtnghEOpanaumaﬂ end.

enbodi nent in_the 'closed EOSItIOﬂ nd .open

T GRAT IR 26 TREES o P BEL e S0goHACEn toPLaRY Dassage

shafthe2s W b Pi Ag Pae¥i 8Bl 26001 aRd andi phaly end iald operations
passage extendi ng therebetween di sposed on a

Ivdnlgcrh Uk dal raxike 20sasofleposBlubg -t h& dadkagel mgehapism 32
a %r{‘% et needl e 26 ﬁ&tzrgéép%gledtﬂg tPS A Al a%ndefi‘?d ¥hob 30

ctuating nmechani sm I sposed at the proxina
etk erlde ireed| th Ga @l st sy anemhm’cwmr@dew ce to
al | ow passage of the suturing device 200 into the body

duri ngrrapenetdmest W Chhé egul é8sé hRedB&nobma3gutuye endl knob
rel ease mechani sm 32 connected to a button in the faorm
010 ahnePdtRAOBCIGEADGN S GhATG Fhe? hcR LaPVAg tREcAgsiidrhently

2f&exible wire 34 to be protruded from the loop-forming

hole 28 as will be discussed further below.

Referring to Fig. 5A and Fig. 5B, there are shown
cross sectional side view diagrams of the suturing device
200 of Fig. 4A and Fig. 4B respectively. The actuating
mechanism 24 houses a bias in the form of a spring bias
38, a slide cylinder 42, a first cam 50, a second cam 52

and a cam ring 54.

The rod 40 extends into a hole (not shown) disposed

within the slide cylinder 42 at the rod support 44.

Similarly, the release mechanism 32 extends into a
hole (not shown) in the first cam 50. The first cam 50
and second cam 52 are loosely connected to the cam ring 54

such that they are freely rotatable about the cam ring 54.

The slide cylinder 42 is attached to the second cam

52.
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The novenent of the rel ease nmechani sm 32 and end knob
30 into the actuating nechanism 24 allows the

woemBlseutly flexible wire 34 to be protruded PCD8G2002000376

| oop-formng hole 28 as will be discussed further
bel ow. Referring to Fig. 5A and Fig. 5B, there are
shown BRBR] 8EEENEAal & dehifbwodicagianghernt i@ Fig. SA by

SHﬁQrEQQegFMEQGHgHQrQﬁ E%Q-a%%f¥u%Fﬂﬁb 4Bown in Fig. 5B by

respectively. The actuating nechani sm 24 houses a bias

i th¢ heré berende a mpreé gl bi 487 38,48B sl iakee cydismisgedi2,on  the
a fiﬁst ca Oé a seggnd C 52 and a camring 54. The

r' 4" 49°exten i?ﬁ%?%trﬁﬁ%ag%bt shown) di sposed within

the slide cylinder 42 at the rod support 44.

S mi | abhy, TORENFE] O nAEHam " S5 LIREASUCh Fhat any of

hoh&m (09h sbBowalghh bhethir ghoeam 2@. tHae fiisr $uigamibto the
and second can15% are | oosely connected to the cam
rial 5408uchhehadctheyinge MPEBRP1FBt akdbl e aBéut Sparld be

c ' 4.. | d [.nder Ls.atta d th
CABELP 50T S SRR fPols S haehEl i e cne
FagtudbBihy thechafesrenc24nuoerakbsg8Adandtbwo thee shumrer of
in Fig. 5B by the reference nuneral 48A, 48B, are

d?%%%@%ﬂ 68 he* SR f ace of the second cam 52 . The

not ches 48A, 48B are designed such that _any of them
can belRaddht By the gréBe&c4BeChRaPisR Hdi MOVies FAMpgds the

vl e of Lhe Egt%ﬂ%i@%ﬁ?@gyyﬂéﬁgg4théteﬁ@oﬂhgbqufg gPown),

appreci ated that the nunber of grooves in the wa
t hize agtgaeiingdgeshadi $ine2 4 icortr espond® &odt heendriggied edges

of . not.ches (48 4%5? <~ N _use, as the rel ease

TRE hariSm e Y o& Tbudas L REY8Pat A1 Aoy echer-  The
depy eashigodf thike €ntiknepl{neérshowtowartdie taggeadstal end
edges of the first cam 50 and_the jagged edges

compresses the spring bias 38 and Causes movement of the
rod 40, resiliently flexible wire 34 and ball 36 towards
the needle 26 to form a loop that protrudes from the loop-
forming hole 28. As the second cam 52 rotates, the notch
48A catches and latches onto the groove 46. The notch 48A
acts as a latch to prevent movement of the rod 40 and
hence the loop when the surgeon is threading the suture

(not shown). The suturing device 200 with the formed loop

is seen in Fig. 5B.

When the end knob (not shown) is depressed a second
time, the rotation of the second cam 52 rotates the notch
48A away from the groove 46. This allows the bias action
of the spring bias 38 to push the slide cylinder 42, first
cam 50, cam ring 54 and second cam 52 towards the proximal
end. The loop retracts into the shaft passage and grasps
the suture (not shown) firmly within the shaft passage as

shown in Fig. 5A.

13



10

15

20

25

30

of the second cam 52 engages with each other. The
nmovenent of the slide cylinder 42 towards the distal

we@easosmpT esses the spring bias 38 and causes POWRGENT/000376

of the rod 40, resiliently flexible wire 34 and bal

36 towards the needle 26 to forma | oop that protrudes .
from thedt odiff oPRNgFhat e BB, 3&Ss ?ﬁ@aggﬁgndcg%ﬁ? gFectional

ot A £sms t Be Rofchh A8A CalLhescangi LAt eResc9pbAding to Fig.
groove 46. The notch 48A acts as a latch to prevent .
noVeardt Fof .t B8 rodertane lvencelr heskoophghemtilydng device

S on _i.s t.hreading the  suture t sho .
SE%§$¥nafdgéﬁée%gobgmfFﬁdt 8rf5¥%ggn1d%pggétggéggyndurlng a
Fb@l1 5Ehr Mg t be rendakeohs( nadnddwysyidc s depressedya (PEG)
second tine, the rotation of the second cam 52 rot ates
tHeCFRTEFE 48A away fromthe groove 46. This allows the

bi as agtiOp Ofnd hepEdr igig i as 38 Hay Pusted hesldd8ed,  the

cylinder 42, first cam50, camring 54 and second cam
Sutonangsdehecer dXOARl wersd usHie f@opnekeraths isftomach wall

the shaft. passa and. grasps_the_ suture, (not_ shown)

U aF I G et elonii g tih o Sl R

5A. Fi grh&Asandrfhg. GRiaee expandedscriisstsechioaddd with a
di agranms of the actuating nmechani sm correspondi ng to,
FFgtus andThitg. 5 r 6gpédevePyt 1By uddrsthedeptesshgy the

deyi £esd 2000 0h i 5h9(34) | $14Seef QhaddbBY B09aSUAPERAL the
during a pull-through percutaneous endoscopic

gbsep osany dePEGeRdprbyedilree reAfitldently PEGepibdeduwere (34)

had been npl.et ed,_-t.he sut.uring device (20 was, u
B Renor TR PBmad i 11 TReTER b REI gt Through

tht ee cardirdelr pe MesurBhecisait st ige deyi ede( 2Q@uriag device
first threaded with a suture. This was carried out by
f{229) dephessehgatpeneelaniamngéhaniém CSPrepisgs fgalin such

E%Hggngge(%QgiiqgﬂtEQa%fg%ible wire (34) retracts into the
opening (28) and holds the suture firmly within the

suturing device (200).

A tiny stab incision was made in the skin. Through
this incision, the suturing device (200) was wused to
puncture the abdominal and stomach walls. As the suturing
.device (200) enters into the stomach cavity, one end of
the threaded suture passes intd the stomach cavity along
with the suturing device (200) with the other end left
outside the body. An endoscope was used to visualize the
stomach cavity and to aid in the creation of the
gastropexy. A standard endoscopic biopsy forceps was used
to remove the suture from the suturing device (200). The
suturing device (200) was then removed. Following which,
the suturing device (200) was used to make a second
puncture through the same incision but slightly away from

the first puncture.
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| oop as defined by the resiliently flexible wire (34)
forms. The | oop allows the suture to be threaded

wo boostsii4it. I n order to secure the suture to PEESG2007/000376
suturing device (200), the rel ease nechani sm (32) was
depressed again such that the resiliently flexible .
wire (Bayerethgctisrss t ReChbpRhFHg (C28)  HhdIRBrEsSere 291N
sghak e fidim i t BbBpt heo BHEUriNg (JRVi G ofrd@P) cabiry. By
tiny stab incision was made in the skin. Through this
i hevtkiong, theosghurithg deridEs@B0) wese uspdstigion of the

t th bd d [ls. h _
gﬁ{fﬁ?ﬁﬁg dé\%"gé:e?gb% )ea?aélfiztt%lg?agtﬂg\é% S(fouﬁi Spb ed%tye,rmlned .

ormmach cavi

5 onige erdzef dhethbr eaded ssild ebpasses roltled,hei 5t egeakd, by
cavity along with the suturing device (200) with the
of PRt ehbinef theut BPYemeRk ythen redgsscopBehanysed (32) -

t isualjze h ' a id iknth
S5 hgonthze, pRBoSEOPRED CONRLY, SRGrteeRl MR Nuure vas

bt bpsydédr tbpsghashesetbem péEnthe tshet wuing edévoaet HE00) at
suturing device (200) . The suturjng device (200) was
that PERB0d PURSIOR My t e Suf or PRecalvrbeT i (32

10 (wR9)tMes depdetocHukach shaondhpunretsuneehhngugh d:fidle wire
same incision but slightly away fromthe first
pldtt uretperes tieq eteasePrBéRaNi (GR)(1329T 3P HRPr E§§eFuture

aﬂf‘lrﬂliufﬁltga h@ﬁetﬁga}ggoppa;g)é@g. in the stomach cavity.
By Io t

oki ng throug he ‘endosCope, the position of the
sut ur i Pige devterii@00¢vand t(AEO) owpscobked wéthdrawn a second

d i ned. Th ' f th ld b | |l ed
SPLEE g5, SHFS, ind "8 BB o FaR Sedhe ene

ase

15 NBSAANI SMhE32hvo. ddeisN®d ft heh£nslosepPi Gebbopsydf aloeeher such
the suture was threaded though the | oop of the

stk i Foe delerech 200} 1 afat nelherd pruntharabgeirrbnvall.
The rQA§aﬁﬁm£E%H%ﬁF3%Pf33%%¥§ém;p§ﬂnde%%%ssﬁﬂ S@H@ ‘closed’

that the resilient exi

position during puncture and removal from the body, trauma

to the body tissues was minimized. In addition, due to
20 the large loop that was formed in the ‘open’ position, the

loop could be easily visualized by the endoscope.

Where the suturing device (200) is used to suture a
stomach, for each cardinal point there will be two
puncturing passes of the suturing device (200). If the

25 second puncturing pass is made at a slight angle (ie of
less than about 60 degrees) to the first puncture pass, it
is possible to keep the puncture holes on the stomach side
close together while the puncture holes on the abdominal
wall side are spaced apart.

30 The process was repeated to securely anchor the

stomach to the abdominal walls at the remaining two

cardinal points.
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(34) retracts into the opening (28), grasping the
suture firmy into the shaft passage. The suturing

wa@lewsos70§200) was t hen withdrawn a second ti mePCT/SG2007/000376

bringing the end of the suture back outside the body.

The two ends of the suture were tied together such
that the stoméch RAl | 2RRECaHRFeFed 13 t A& SabBSAFRSF can DPe

m@é&ea€é§ the SHHE Nghdevt6RatR0@)o Vase | BptiBRinal walls at
Lcl osed’ position during puncture and renoval fromthe

bodye thawnbhreetberdodyl tpssues- was mninized. In

additign, due.to the | arge_l.gap that s for i.nthe

open’ ﬁ%%? i on> tﬁgsPoonggﬁ Sgbeaeagﬁﬁy J%§32&F§e§4§%ng a
t bet endegcppecclhere t hehsukirti rgpntaviwes (20Qutus ingedevice
to suture a stomach, for each cardinal point there

Wi 190be2PRed BERCHRS Y Pasdes BT t HELREt GPPngWeVidy device
(?P@%% EBO?h%x§g§oggr898§1uBk”%d%ﬁ%i%giP@%%béﬁré such as a

slig angle (1e of less than about 6 egrees) to the
fgastrppecy ur susagsndi t psopedsidl e tam kespinhey cystopexy
punct ure hol es gn t he st onmach fégeeglose togethe};ocedure
wh? BT RS RERTTUPES hof 63 DhI TR ABESH Rar iar? RBige .
are spaced apart. The process was repeated to securely
anchor the stomach to the abdomi nal walls at the

remai ning two cardinal points.It is to be appreciated

that the process can be pgpgatadibasanchor the stomach

to the abdom nal walls at nore than three cardina

poi nt sSTh&henéuird ngl steyprayi ded dd skiltosfegt peréor nmilpg switable

sgturig Erggedurg. T e kit.co%pr%§est%n§ut%rln ure whereb
devt c@ %1 v} 5@0? an@dPRSEPACt iI6Ws 57 uéﬁﬁb(¥%e y
salt yakvgopexices( @0, be2UYddd. a Burghéahone, SiitUmalg be used

procedure such as a gastropexy suturing procedure, an
ufFPha? yUEYRR BHeRYS SeREFY ngPfr dcetiereldPPaX ¥t gnoi dopexy

suturig@vgﬁ@§§Q&£§ly, the size of the loop can be

manipulated as desired so that the surgeon is able to
thread a suture through the loop. This is possible even
when an endoscope is used to guide the surgeon during the
threading process. The suturing device may provide
surgeons with greater control over the threading process.

Advantageously, the 1loop formed in the suturing
device can be variable and this provides the surgeon .with
greater flexibility when choosing a suitable type and size
of suture.

Advantageously, the variable size of the loop allows
surgeons to thread the suture through in the first
attempt. Hence, the suturing device may minimize any
damage to the suture such as fraying as a result of
repeated tries at threading. Damaged sutures may result
in lesser integrity and may break easily.

The suturing device may grasp the suture firmly

within the shaft such that the suture does not dissociate

16



Applications The suturing device as disclosed herein
is suitable for use during an endoscopi c gastrostony

wee@sesimme whereby a gastropexy is to be addedpPCT/SG2007/000376
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Furthernore, it may be used for a urinary cystopexy

and a si gnoi dopexy. Advantageously, the size of the
| 66PN c dMeheSHARF T atdY i8S dasi rdd B8VERat R HUr Gednt SSue-

i%@@%&ﬁm%br Wsa e st hegugh the 190 rThiis 1 8ot 1ost
possi bl e even en an endoscope is used to guide the
swigedn duritigsiuee thdeadhhy preddss Jheasetur cagtrol with

devi id ; it h t tral . .
 FESEFARalP NG Br BOELE SRV AN Ao oSty ot FE I ¥a} risF &S OF
| Bpéhgr sghUring device can be variable and this

provi des the surgeon with greater flexibility when

choosi Agvankageans byt ypeastd ssilasest sytyreng device may be
t a9eoUs yre the Mar{ Al e Gh2ee of l@s&p LEOWgo1

ﬁﬁ?ggo%% tot%#%a% t ergutdre t%r%ughkﬁ%t e ???st ores on

athenptombehcesideheasat ueilagideliyce mse ntogathkerampile the

damage to the suture ch as fraying as resylt of
r%b%gfﬁﬁetr?%%e%t(¥hr3§ﬁ n Edﬁgﬁéﬁéd gaéire§laﬁy are spaced
rgsakt.in lesser integrity and may break easily. The

suturing device may grasp the suture firmly within the
shaft Adeantagecenbysutthe ddesChoicdi sToeiBiRg r giffiee may

SHSVéigg W59ﬁ1aﬁe££sn9%e§ﬁkbr9ﬁﬂﬂ @fthﬁﬁyediamefer of the
I nportantly, this ensures that the suture Is not | ost
wrodii mhachi sbuesandtehnalenbbl gsldseatfertheomthradit wwadsage to

regards, to the positioning of a syture at_certain .
SPTGESRE oper SOIORS Al aRtaga8al .4 el SofBedde proximal
SELAT 0FY €ieyi eRarRYy bendsed,t aisdit HigcdoskaMBldwice can for
wherei n the puncture holes on the stonach side are

rexarpiel Yeclusss tlogebHERIRhidl v k3rus without releasing gas

from the viscus and causing deflation thereof.

It will be apparent that various other modifications
and adaptations of the invention will be apparent to the
person skilled in the art after reading the foregoing
disclosure without departing from the spirit and scope of
the invention and it 1is intended that all such
modifications and adaptations come within the scope of the-

appended claims.
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puncture hol es on the abdom nal wall side are spaced
apart. Advantageously, the disclosed suturing device

worensksiee7 a seal i ng neans in the formof the dPEIRGEN7/000376

3.

“def PatiUdmHRgr

of the rod which abuts internal the walls of the shaft
passage to prevent the e%%g?§SOf gas fromthe shaft to
the proximal end of the shaft. Hence, the disclosed
devi ce can for exanple be used to suture a viscus

W t hout reLeasg%%,%gs fronLth% vi scus and causi ng
ot SR H5E "gopar ent that vari ous

ot her nodi figatt opstanc agapkahbh0nendf 4@ bNWEIHELON end
w || be apparent to the person skilled in the art
af t @ eadPRGSEHE foGY Mg dikerekerecont Aagposed on a

departi fo. t .Spirit and scope of the invention
and%ng?%upﬁgngggl%Hat all such nodifications and

adapt at i @ansrcone iwipidsienl thetstopeadfd t Beafipperdethge and
clains.Clains _1 . A suturing.device conprising: a .
ShaFEBRRIR aopr AT eAd AAdYa U QREl "Erd andig: tudinal
pasggde ;ext endi ng t her ebet ween di sposed on a

| ongi tudi nal axis; a rod disposed within said shaft
passage andleepabPenbig meweng @k akFyndipgg editdy along

| ongitydi é‘ﬂf@xbg.d ai#x?&%%%%‘k%@@%h% gét e '9peing
partly al ong Sali d sha and Into sarl d" SRaf passage,

and dieipogedi Ppasednbetiiele prexiithajr axidmalkiandisaiad ends;
di stal ends; a staop disposeg bet ween sai. d rog and said,
di stal efRd; S&P8 a9t &BPEFent P§TFFER bFaLHi r E°Coupldd £l

sai ¢i/s@d 1aRe 4.0 ;@ d stop wherein novenent of said rod

a resiliently flexible wire coupled to said rod
and to said stop wherein movement of said rod
towards said distal end compresses said wire against
said stop to form a suture-receiving loop extending
from said loop-forming opening and wherein movement
of said rod towards said proximal end retracts said
suture-receiving loop from said loop-forming opening

to move said wire into said shaft.

A suturing device as claimed in claim 1, comprising
a bias for urging said rod towards either said

distal end or said proximal end.

A suturing device as claimed in claim 1 or claim 2,
wherein said loop-forming opening 1is disposed

adjacent to said distal end.
A suturing device as claimed in any one of the

preceding claims comprising a sealing means disposed

within said shaft passage for preventing fluid
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towards said distal end conpresses said wi re against
said stop to forma suture-receiving | oop extending

wo ewssaiud | oop-form ng openi ng and wher ei n NORERG200TH00376

10.

11.

said rod towards said proximal end retracts said

SUt ULeEecel W Noh{ Q0P shiam sgi ded oog-afs%@eng RSN NBeing
to ve said wre into said shaft. . ATsuturing
devitcenasicltaidred iseid ginoximalcemot iofi mgial sihad tf.or
urging said rod towards either said distal end or said
proximal end. 3 . A suturing device as clained in

.Cl aipmsh tQir iGlRIdBv ce WNEr €l dlgad dih 00Daf@r &) nghepenhnghe

i s di sposed adj acent to said distal end. 4. A_suturin%
devis€8la®dc| BE#RY (COTREY-S6Fe dF tLLRESHr eteBPAGIOPaitE the
CONMLiSiNg 3 S LAg; S +dJ sposed nit hi; ' t
pagggge %%r?gprg\%%??ﬁgﬁgpuit present tvillw'ét %lnraeg%:lgszha tthe
passagé tf rmmm dmejergtor diosm td efdltodsaiech Iprioxe newitgndwbfile
sai%%ihatt. 5 .. sut yring device.as clained in claim

4 evenq R %S &Y 3@ H%é(r‘?s a& Vs &S5 feast a
portion of the rod being di nensioned to abut the
sidewal | s of the shaft passage to forma fluid sea

-t heRewPRRAUBANDe ¢V BN nPSaicd aided olhpvanaxidlg yof the

t herein, : [ i e as ' [ y
of PheCsrdegae ity REiEh et AT Reflgf8osea
di spaseteatditsta ldiestdalo fersd iof sdaifd .shaft. 7 . A

suturing device as clainmed in any one of the preceding

clainms, wherein the stop is noveable within said

.shafyt . s§turﬁn?l«'t<§‘é‘irﬂ9e deyd celasmelaai fmd 4Ry Cl@idn 6f the

wherein the stop is an axially noveabl e second rod
di spgseedwinphi ¢ lsdimp ,shatherein  the stop 1is moveable

within said shaft.

A suturing device as claimed in claim 7, wherein the
stop 1is an axially moveable second rod disposed

within said shaft.

A suturing device as claimed in claim 7, wherein the
stop 1is a ball disposed within said shaft and

moveable along said longitudinal axis.

A suturing device as claimed in any one of claims 1
to 6, wherein said stop is a stationary rod disposed

at the distal end of said shaft.
A suturing device as claimed in any one of claims 1

to 6, wherein said stop is a wall disposed at the

distal end of said shaft.
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9 . Asuturing device as clainmed in claim7 , wherein
the stop is a ball disposed wthin said shaft and

woreweaiioe7 al ong sai d | ongi tudi nal axis. 10. A BCI/SG2007000376

12

13

14

15.

16.

17.

18.

19.

device as clained in any one of clains 1 to 6 ,

wheyei ' t S tati rog _di S t the
diséalg%ngfg?&sg?ahgﬁgféé 1fgg2&§8tu??ng ev?gleéaagIf the
cl apprededhngnycbanienef otenpmwsiding G, lwhethei flogai locking
stop i.s a Il disposed at the distal end of sai :
sha F?%Z.m}gsﬁ?ur%’ﬂ‘&%ﬂ’e‘?ﬂ FevEEeLtaj ?réd Slaﬁdan§°‘gngjyof said
t hepppgcediyagds! alifhe rCAMIH Hit A |elEhof 0521 @CKBEimal
said rod to inhibit novenment of said .rod by said bias
towands either said distal end or said proxinml end.

13. A suturing device as clained in claim12,

conprising a button coupled to said | atch and di sposed
at Aheupuexhgadeetdeofassailcisteaf tif orlarbwi by, saodproding

axially within said shaft. 14. A suturing device, as

ol af MR GER AP B bf Cohe Hieckt STy ehdi RESRRTGRe 9t the
sai §r6Qtmasai dhfesdt i ety fdHRxdtb! &om r acandgsakdigt 0pod
are formed froma unitary nmenber. 15. A suturing
deviséadsycvathed saidnghshi&-of the preceding clains,
wherein said shaft is substantially cylindrical. 16. A
suturing device as clained in any one of the preceding
cl anmssutwid Sideyricdi as t elhiasdsaid raty t @y d®f the
said proximl end. 17. A suturing device as clained in
cl aPRPEBd1iNAeFéPAMSa; HNGTEd T S iqdyy. Sapd pesiliently
sut i LRondevi Geras ghai nediln stapm 4fe WBSEREA from a

unitary member.

A suturing device as claimed in any one of the
preceding claims, wherein said shaft is

substantially cylindrical.

A suturing device as claimed in any one of the
preceding claims, comprising a bias to bias said rod

towards said proximal end.

A suturing device as claimed in claim 16, wherein

said bias is a spring.

A suturing device as claimed in claim 16, wherein
said bias assists in controlling the size of said

suture-receiving loop.
A suturing device as claimed in claim 6, wherein

said pointed head forms a puncture tip for

puncturing the tissue of an animal.
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said bias assists in controlling the size of said

suture-receiving | oop. 19. A suturing device as
wa@b@soem4in claim6 , wherein said pointed heapCT/eG1097/800376

puncture tip for puncturing the tissue of an

ani mal . 20. A suturing device as clained in claim19,

wherein said puncture tip is in the formselected from
20t.he Agrouwpucomgi steivigeofasn sdbitetr ooar cpaiimt ,1%, sehiedein

bevel .point and a closed pencil paint. 21. A suturing

dovPed P urching Fibany oMb et RETH: GRHAGHE b AFHE. the

Vmerg%io'ihpsaégnéi)@@irﬁ%r QifNG; OReNiAg 4 Soddr t BeihermHf sa1id

narrow slit, with the [ ongitudinal axis of said narrow

sl i beartlepdiing padalal ellosed Rencddgidditnal axis of

said shaft. 22. A nethod of manipulating a suture in a

ti ssue by releasing and capturing the suture within a
21body cauttiyintthedsuidk e dravicigiaeid r 4h asmlya gecord the

part, conprising the steps of: pr.ovidin suturin .
devpfgcﬁglﬂ%m?iQPW%'aﬂ?gﬁﬁéno§%ﬂ%n}89 “f%ﬁ@ﬁ?g oBening

posijtsi onifNg the sybike Wi h at haasbwt hesifid st pafk Okhe
the suture on a first side of the tissue; using the
sut doingg taelingd t @xangagé amdigasvarhewf i pditpaprtending

t he_sut yre .t hrouygh t N t,0 [ f
t noPELSe0E Tat Cond Lot By e SHomd SR
the suture on the first side of the tissue, thereby

positioning the suture with the two garts,of t he

22sut Br B ePp e 18RRI BINY hE t PUEHES rlél edsitiP Rt Y
firskiRat ngf hgﬁs e Whihdsawi,pg thecsid urd Ngody

devi ce through the tissue
cavity, the suture having a first and a second part,

comprising the steps of:

providing a suturing device as claimed in any
one of claims 1 to 21;

positioning the suture with at least the first
part of the suture on a first side of the tissue;

using the suturing device to engage and pass
the first part of the suture through the tissue to
the second side of the tissue at one point, leaving
the second part of the suture on the first side of
the tissue, thereby positioning the suture with the
two parts of the suture on opposite sides of the
tissue;

releasing the first part of the suture and
withdrawing the suturing device through the tissue
at said one point, and passing it through the tissue
at a second point spaced from said one point; and

forming the suture-receiving loop extending
from said loop-forming opening by moving said rod

towards said distal end, capturing the first part of
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at said one point, and passing it through the tissue
at a second point spaced from said one point; and
WO 00mi0sT941 he sut ure-recei ving | oop extendi ng fPCIBEHI0T000376
| oop-form ng opening by noving said rod towards said
dIS ﬁ% egg ufépt q{'qgm§h§oégrs$fp e%upfgﬁ%u§qhﬁredé91ce,
t he T"oop o said suturing device, osi ng the I"oop
novichgssapd thoel tlowar dbysanal jproxsead enekd mmWahdwwagld
the first part f the suture thr h the tissu
{ hepsauaate) et o T ATAre obie, Lifet st oF the
Poi BLitus@ astsugnakhe forddng arshi ttafe t Beesgh tdiRle to
tissue. 23. A nethod as clainmed in claim 22, wherein
mantpel irag sade et wadd rpecand Makife RIS A gnable
Sut YBLAG,Br aoedyrenSehocled thomilg,aroup consisting
a gastropexy suturing procedure, an urinary
cystopexy suturing procedure and a si gnoi dopexy
sutuyrin rocedure. A kit for perfarmng.a :
23sutﬁr|n% g?% edut®@ cdﬁh?%@ﬁ %?’SUF&PFH@ dg@Vce wherein
cl aphgBdpluNa®ANgOR@ if Sh@irs ﬂnt§a2& taRGueNdddittd OoNs$ a
for using said suturing device in said surgica
procedureng2s. pRogeduge cl dshaftiad cl ditem4, Wherei aroup
t he | [ jonscare m
g,%& %9}1 fdafr%mt 8{3&98 g&lﬁ%l g ofedélre, an

proce ure serec e group consit s

gastutrapaxy sutysitigaxyocedurtairiany ur ipasgedyssd opexiyd a
sututingéprocedure and a S|%n0|dopexy suturing

pr oc&dHt dopexy suturing procedure
24. A kit for performing a suturing procedure
comprising:

a suturing device as claimed in any one of
claims 1 to 21; and
instructions for using said suturing device in

said surgical procedure.

25. A kit as claimed -'in claim 24, wherein the
instructions are for performing a suturing procedure
selected from the group consisting of a gastropexy
suturing proéedure, an urinary cystopexy suturing

procedure and a sigmoidopexy suturing procedure.
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