Connector For Use Wth Multilumen Tubing Field of the
I nvention The present invention relates generally to

wo b@sfliebd of endoscopy and specifically to enPOFUIRPIT000428
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apparatus used for endoscopi c procedures during which
a flexible tube is inserted into a body passage for
exam nation of its interior for abnormalities. Mre
particularly, the present invention refers to a
connector for disposable nultilunen tubing, which is
used speci f CHdotoP HorDlse Vathy Mﬁﬂhlﬁm@ht’[‘ubfh%
endoscope, having a di sposabl e sl eeve covering the
tube and upon inflation enabling advancenment of the
col onoscope within the col on. Background of the

I nvention There are known endoscopes enpl oyi ng
inflatabl e flexible sleeves for propul sion endoscope

wi t hi n col on. Vol oshi nFidldob theFmydii®in di scl oses an-

endoscope, which conprises an endoscopi c probe, a
bendi ngps :ﬁ}&deﬁp Gt ?élﬁtb@ggeh%ﬂﬁrt%bﬂlé’“ﬂem rbft Bfdoscopy and
colon (steering unit), an insertion tube and
fdpexiifibhl@ toemlosogpis Iapmmtus usel fdneatkbscopmMmeldsres oiuphg dvhich a
to the probe. e bendi sect.ion of
Copbt 8 i Edci b e PRt PROSET dife SAPHEALPE )y pterior for

aﬁl{ngﬁgﬁﬂletso M&E. gﬁﬁ@ﬁﬁﬂ’? etheNpradtal iAveRBoh efeférg‘ QB 4 tcBmmector for
fo section i et al ned betvveen a cap and
i disposable nsydtiluihes, tuhimnchha:hes h@despadﬁmélyv\bmmdt mecluswely, with an

insertion tube and th robe head. VWhen i nfl at ed
 Giaeirpecktiithe RPN Door %?VF’P%&]E’@ 15 ot GHARGH enabling

SPVAALEL AR Hr AR colRBEcoPe iihan he sleeve is pulled
iﬁia éﬁgtal gﬁf@@@iéﬁe Iﬁ PCT?BL03/00661 an endoscope
is described which enploys a flexible inflatable

sl eeve, which before inflation is retained within a

di spenser. The di spenser

Backsround of the Invention

There are known endoscopes employing inflatable flexible sleeves for

propulsion endoscope within colon.

Voloshin (US 6,485,409) discloses an endoscope, which comprises an
endoscopic probe, a bending section for directing the probe within the colon (steering
unit), an insertion iube and a flexible covering sleeve or a sheath, which is coupled
proximally to the probe. The bending section of the endoscope is located behind the
probe. The sleeve is attached to the endoscope in such a manner that its folded section
is retained between a cap and an internal spindle, which are located between the
insertion tube and the probe head. When inflated, the folded section unfolds over a
flange of the internal spindle and an inner portion of the sleeve is pulled in a distal

direction.

In PCT/IL03/00661 an endoscope is described which employs a flexible
inflatable sleeve, which before inflation is retained within a dispenser. The dispenser
employed in this endoscope has entry and exit ports defining a transit passage through

which the endoscope may pass. The dispenser is adapted to capture the sleeve as the



enpl oyed in this endoscope has entry and exit ports
defining a transit passage through which the endoscope

worgspaes0 The di spenser is adapted to capt ur eP€TE.2005/000428

10

15

20

25

sl eeve as theendoscope is retracted through the

transit passage in a proximal direction. In another

enbodi nent, the dispenser includes an external sleeve
fixed to the dispenser and this external sleeve is

adapted to be extended fromthe di spenser when the
endosopPes tefratted Haotgd tardnbiatpasshge fxa roxdmakdievien. In another
covers the flexible sleeve. B i.rtue qof thi

{
prdhadspert, BeyligsRteainaledes o esleradhaleye kiced & Gelispgnser and this
r&ERL A% \@ﬁg iﬂ Q%%DI?& LA ERalged! [fcﬁﬂ Fhé Eg ARES wieh the endoscope is
confi act % € endoscope or any otner o0D] gCtS or areas

autradtete sb hRatpaiel @nérnal bleehe cofekerthe FexbivolkevpBnaktue of this
been renoved entirely fromthe flexible sleeve,

t he
direpisios @ny ceplemiratiopjonthe Hexibler deqyg rempips yathig the external sleeve
di scarded, |t | ' [ C
CRRBRS8 pind DTBRbHGBE, by b SRS o ISE BAERC P inr
VWHdGh Alfigr @heS endoRepe s Beeiltbinbledremirelyoirog, theiflesgble tsleeve, the
is usually fitted with appropriate passages or |unens
adispenspritogether avith the pyigimabslecvgde disesidethd for passi ng
endoscopi ¢ tools therethrough. For functioning the

endos cp RemehtiéhedrifXthdrabovenefeadnct et M ¢ndosdape it phividpd with an
i s detachably connected through a dedi cated connector

t ipteread skeeve, vichiely irealsoknoves asa nyhiilepmes fpbing. siBgcel s wguplly fitted

f i1 . . .
Bl BB b 5or 3B P ltoq Pt B RR i 3fa fx passine

eMRieHRbicORolshBERIHT6OHONFof fuactetify Gl erldds¢ope Rt proximal end of
whi ch extends al ong one of the passages of the

ntiae t mitigitenen (iing is Jetashabln spaneptadhtireyghna dadicatpd ggnmector to

connect o are.of re ivel [ .i ' .
AR BB uPsn FaBARLY JAEFT b  Seafir g Moo
SE@HeRH0IRE S coihes®R hAXOSIES aed¥d®iateddpdrh F@UBBerfi6h tafid @vacuation
the fitting for supplying water, air or vacuum

FheteHepuglr f, a suigisnldieptramensowhick exiendaslong pne phie passages of the
fasﬂion tF%.nuItiIunen tubing with the fitting and at
t RYUWREA OIS o ensure that water, air or vacuum

enters into respective ) )
Unfortunately the known in the art connectors are of relatively complicated

design, they comprise several components and require dedicated sealing means to seal
hoses entering through ports of the fitting for supplying water, air or vacuum.
Furthermore, in order to connect in an air-tight fashion the multilumen tubing with the
fitting and at the same time to ensure that water, air or vacuum enters into respective
channels of the multilumen tubing, one should locate the multilumen tubing in such a
manner that its passages are brought in alignment with the corresponding hoses. This
renders preparation of the endoscopic apparatus for endoscopic procedure complicated

and inconvenient.



channel s of the nultilunmen tubing, one should |ocate
the multilunmen tubing in such a manner that its

w@amsageso are brought in alignment with the  PCT/IL2005/000428
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correspondi ng hoses. This r¥nders preparation of the
endoscopi ¢ apparatus for endoscopi c procedure

conplicated and i nconvenient. Sunmary of the Invention

The object of the present invention is to provide a

new and i nproved di sposabl e connector for use with the

mul tilunmen tubing of SammemeosfabpIsventioar at us. The

further object of the invention is to provide a new,

di sposapl Sb%&n Wﬁ%g Moresit GRveM@®n VRN ¥% ?&6&%@ a new and improved
const ruct I on 'S convenient in use and which

dlig®sitdé cdSr&ﬂUﬂof forluse agpthrihe tiudtiltimbe subdmng ofi anadnidoggopicapparatus.

t he contr ol unit in alignment with the passages of the

mul ti Qct o Ve ﬁv@ﬁt{;&?fs s @Jl?é a0y llsﬁﬁsaf)féeconnector
presen |nvent| n as we Its benefits and

aslviah hagesry siepler@nsteuation| whink isecomeehéertt an tube and which does not
follow ng description of jts enqulnents taken_.i

ORI BHEAE e OTIEIRABIRE PTG AP AL i figpment with the
DRSGHEPL! B0 Bllfitn A nos Fig.1 depicts a general
W

endoscopl ¢ apparatus of the invention,
preferably a col onoscqpi c_apparatus and its
conpon%mas qtieg; upd qrgta%ﬁ?eﬂ% Rf gtfg@raseﬁé f5aen govel @@1%#9eneflts and
t I t t blf dd 1 £ it
ol TRLer P BL Ay M eeaR, T FHRE U lion. of s
edthisgdi@entp eksp ﬁc&omlﬁna/ci(ﬁuwmlﬁ thehecampagyitgodrawings.he
present invention Fig.4 is a cross-sectional view of

t he connector according the present invention with
connection tubes for supply water, air and vacuum

Fig.5 is a cross-sectjonal VIeM/Of he connect or
depicted in Fig.4-5%3ﬁ1¥§ﬁ£@i¥¥ﬂ9§g&Bbgﬂﬁgﬁﬁted

thereinto. Detail ed Description of the Invention
Fig.1 depicts a general view of endoscopic apparatus of the invention, preferably a

colonoscopic apparatus and its main components

Fig.2 is an enlarged perspective view of the proximal end of the multilumen tubing
used with the connector of the present invention

Figs.3 is an enlarged perspective view of the connector of the present invention

Fig.4 is a cross-sectional view of the connector according the present invention with

connection tubes for supply water, air and vacuum.

Fig.5 is a cross-sectional view of the connector depicted in Fig.4 with surgical tool

inserted thereinto.



Wth reference to Fig.l the endoscopi c apparatus of
the present invention is shown preferably as a

w@odosnoreopi ¢ apparatus 10 with its foll ow ng PEI/IL2005/000428
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conmponents. The apparatus cbnprises an endoscope

having insertion tube 12 with its proxi mal section
connected to an operation handle 14 and with its

di stal section 16 inserted in and protruding froma

di sposabl e di spenser 18. It is seen also in Fig.l that

a sl eeve covers @ehiddd Bestiiption b tld Inivieatiendoscope.

That part of the sleeve, which is seen in Fig.l,

conpri I [ am 3
Foar, Wi slighisBld g3 ne QARLAR. Sppiidss oF 0 pRREh mvention is
shewu preferdblysastdwlcigtalic sgetdton] ®vith e felhslomg open ammiponents.
its head. The frontal portion does. not |nflate %ﬁh

tThe nPaTEIsopRIMBIARES e SRAgseIeh Vg WSPIHAD PR 14 its proximal -
SPEAd BB B 4 Spe e hhaffe LHR G MR RecltBf B fhderted in

\bjnﬂtpbkﬁnmﬁngﬁbﬁx adispusablendispbssef é&di ng out sl eeve
propel s the endoscope wi thin the body passage.

Expl anpl s%@n 91 30 1H' %?%ﬂ%@&QQ%ﬁ %tzﬁ QU 1?3 (Bfnﬁe endoscope.
above referred-to ef ences. e en oscope o

Pries att dfnthendlécys, inhiddf isssedn liarFig.y peompridenen ﬁenmb nmlnmﬂatable
it enploys the same propelli nilhrrecham sm V\/rill ch is

[Res@en 3handip raan Hd p@lﬁl@n 2ReXhpfren@l apsionmit dhe plegkpesovers the
Ccﬁé’cgll S%gtl(g iltl[ilxg ﬁ@gs%g RS 1t§ hea h?ll'lqjé Ho}ﬁgl 51? ‘ab@st rﬁﬁj inflate when
wever, 1}?1 e en oscope o e pr es I nventi on

|tﬁe ﬁﬁdosbd)ﬁﬁ iBAnoRr wityint the @O]oﬁﬂ’ﬂiﬁ@ﬁﬂy poittonCc&Weﬁe‘.he insertion tube
enpl oyed in any other nedical procedure re%hlrln

i andarmiolds when ArprroEethen fbudo@@gﬂuﬁ)as*ssag@hqdoﬁo f slsera. iBynvirtue of

0 3 R 55 P R e it sy o

tExparfa€ibh b i:hlérlﬁhdnoﬂ&nﬂﬁ @Mi E@ﬂ)uﬂd ihthe abowd Rfertdld-to references. The

conpressed air for inflating and venting the sl eeve.

Fendesaope ef the pm@ené memwn inel sizilen weR iIp e sengs it Yewploys the
ch is

Bl o™il SIS tobed BuhARICHRL R Hhuiis sposable

sleeve coupled to the endoscope. It should be appreciated, however, that the

endoscope of the present invention is not limited merely to colonoscopy. It can be
employed in any other medical procedure requiring insertion of a probe in a body

passage for inspection of its interior.

It is seen also in Fig.1, that the handle is connected by appropriate umbilical
duct 24 to a control unit 26 provided with a source of compressed air for inflating and
venting the sleeve. Proximate to the control unit a flask 28 is provided, which is filled
with water, to be supplied under pressure into the colon for irrigation. Water and air

are supplied to the handle through dedicated tubes attachable to the umbilical duct.

One should bear also in mind that within the insertion tube are provided
various devices, which are necessary for proper functioning of the endoscope. These
devices are known per se. Among such devices one can mention vertebrae and strings,
which can be manipulated by the handle, and a multilumen tubing with appropriate

passages for supplying water, as required for irrigation, or vacuum, as required for
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are supplied to the handl e through dedi cated tubes
attachable to the unbilical duct. One should bear al so

WO poositn2od hat within the insertion tube are prpoT/tiedo5/000428

vari ous devices, which are hecessary for proper

functioning of the endoscope. These devices are known

per se. Anpbng such devices one can nention vertebrae

and strings, which can be mani pul ated by the handl e,

and a nmnultilunmen tubing with appropriate passages for
SUBRIY | TR WakIBTumeS b ialed if koviddd gath @ndeditated passage for
vacuum as required forsuction. The nmultilunmen tubing
ahtseducmgp sengicabdnspiuptents Hueli thatasdppas guight perrequired during the

POFEBE Poeaed s (i "EHEoR it B ARt daicated tube
AhRRgh WhecH 418 Blshpglitdtad B&yuiied fér iaRh@hakeevea dedi cat ed

tube "t hrough which air is supplied as required for

i nfl ati,ng t s| eeye. The | til.u [
thr ongt mulwaeE R ST b bk TR koA AR bR te handie
GONNRShAECtst030,MVhEdA Proites effovh | cOMBITBAINCBEtWeEN lumens of the
bet ween | umens of the multilunen tubi ng and tubes

8

paelsilumen wbinggind tabesuprssing dlaoughy e ybibical ghgt spppsd sipplying

ai.r and vacyum fromthe cont.rol it .an ter from
e V£§R‘.lm%ﬁ°én WP‘F@&B’N WB’Y%%&Q% %eotﬁaﬁggt or are
manufactured fromplastic material. It would be

advant Brgewulilinhen pbjngaang eonpeqior e spawbisiuseq fremgplastic material.

i ch e discarded.at the end of the, epndos ,.C .
oF seatChE i REReRRar Ty ol o0 BrhlBls RORE SRR LG gisgprcd a
tthe ch@ ey ﬂféaeiﬁéﬁ%%)ic%foéékiﬁiel)ﬁte@fthd Hdosdpe s b&M evacuated form the
preparation for the new endoscopic procedure is

Siadp| passagenvByi drite af dthisaprovasion i prepasatiot fegs hee ingweandoscopic

e B S, e SO0 TR g hEU B R BBAAIG of any
R BInfih Aok ddup réin tie Mdyip‘assig@ Whri (BE Xdd¥Bbpie Prdck@ite.
32 of the nultilunmen tubing enployed with the

comec 85l S0 ) BHE 0 LipgVhcs BRIk RRL 124 ptomen
CapRk il Sredamiie e REAkRthr lod e idveTRADERe pldRithd) $oRidAdt@ninates
i ntegral” body through which extend | ongitudinally

axi al proximal end 34. The multilumen tubing constitutes an elongated tubular
member, having single integral body through which extend longitudinally axial
working passages 36, 38 and 40. The working passages 36 and 38 are of a similar
shape and size and have preferably an elliptical cross-section. The passages 36,38
extend almost along the entire length of the multilumen tubing and are sealed at the
most proximal end 34. One of these passages is intended for supplying air and the
other one for supplying of water. The third axial passage 40 is of a larger cross-section
and has a circular cross-sectional configuration. This passage is intended for supplying
vacuum or for insertion of a surgical tool therethrough. The third passage extends
along the entire length of the multilumen tubing and its open end is seen in Fig.2.
Location of the passages within the multilumen tubing as well as their cross-sectional

configuration is selected in such a manner that an outside diameter d of the

multilumen tubing is kept at a minimum, which ensures that the wall thickness would



wor ki ng passages 36, 38 and 40. The wor ki ng passages
36 and 38 are of a simlar shape and size and have

w@e@sat@b y an el liptical cross-section. The pRPCHHPEES/000428
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36, 38 extend al nost al ong the entire I ength of the

mul til umen tubing and are seal ed at the nost proxinmal

end 34. One of these passages is intended for

supplying air and the other one for supplying of

water. The third axial passage 40 is of a |arger

chosiHl sefiticontoansishagiapsiag daditoathe 3008 8n SeFiliedtAtough the passage
configuration. This passage is intended for supplying
vdeuum or for insertion of a surgical too

t heret hrough. The third passage extends al ong the

ent i r eOhethgtdutsidle tpephatly tofl thevmnultilihéry tebidg iand @PEBinity to the
end is _seen in Fi Locatign of the passages within

Fi g. 2.
¢ FRoxiAL R dfto tanpr Al itgelon CH 42id arc @ade cwhigh eregieained by a

c i Qi A ' e i R . . .
CORL FGLELY 5 LS|t Bpfbind, EARRSSL Mg pengons a
asaidodnioalloki adineasichtsn it reéspetival dxidl pskapes 36 and 38. The
woul dbe_still sufficient to resist collapsing due to

t fragsniially firecipmh FULts dre e Uy Fact Hadighrastsg Srgeeh whichrefluid medium
OUL S} nef | - of f. | £ bi in .
VPRGBS RABE el Db b B bR Rl " praciice he
dinugiltreeh tibiig ¥ addfRneedBoR), anlistdm@icmeartinl)ed. PYCPof medical
wi dt h di nension w and by a length dinmension 1. In

perade.iThe oukridecdigmgien € of tbe mukilamentbing s @bany @dmm, the minimal

c ' [ Lth.r ctlv i ages_ .36
SHYDLGRL B e CORRACKL e Tha P 5RR898 5y 2003, e
r agtitabinkakion,w ishubough 5vihé gl and the lhgfEdienkiea N isSibodd 3 mm.

in the respective axial passages of the nultilunen

manut SRt e Fo 8 ISR T bbtHTRR 06 WS Betop wigh e gyplined

nedintetor g0adehe ivenuit BirflRledifafel RfortetRf mhteAal, which should have
mul tilumen tubing is about 6.2 mm the mninmal wal

t Fesidipesef abew qrhk praetice dlais pratarigh eanybasiticemaibber or any other
] 0 2-0.3 mm the width dinension wis
3509 ety

and the |l ength dinmension lis about 3
mm Referring now to Figs.3,4 construction of the

conneclist couiectas ecaanpisgs rfediain body portion 46 and attached thereto a

proximal port 48. The main body portion comprises a lower portion 50, which is
integral with an upper portion 52. The lower portion has an U-shaped configuration
defining a longitudinal groove 54 adapted for sliding along an appropriate protrusion
provided on a lateral port of the handle 14. By virtue of this provision the connector
can be detachably connected to the handle as seen in Fig.1. Within the upper portion
of the housing a longitudinally extending through-going bore is provided. It is seen in
Fig.4, that the bore has an inside diameter D and it extends between an exit opening
56 and an entry opening 58. This bore is intended for insertion and removal of the
proximal end of the multilumen tubing 32 and for insertion and removal of a surgical
instrument. Directed transversally with respect to the bore and communicating
therewith three lateral ports 60,62,64 are provided, which respective openings
66,68,70 are seen in Figs.3,4.



Connector 30 of the invention is made of an
el astonetic material, which should have resiliency of

WwW@b@ati1@00 Shor. I n practice this material can BPET/IL2005/000428
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silicon rubber or any other7elastoneric plastic

material. The connector conprises a nmain body portion

46 and attached thereto a proximal port 48. The main

body portion conprises a |ower portion 50, which is

integral with an upper portion 52. The | ower portion

has anTwe sifahesd morf(60umat 62) nre éftendeadgioa ihserigint theliegd of tubes

roove 54 adapted for sliding al ong an appropriate )

8%74, fgh rif»ps'%}w&évdsw?savwa%ﬁ@ﬁ Ialrp%’r RASEALeY A R f b multilumen
ingY THd fif 4 RiSteREQVoP RELGORRLEE LEubE 36 tRBugh which

DT B o e RO P N ot A b 76 1R6ugh whic

Widchium i§ bepplipp e pgoigdel 4nofahe trivdtilnowsitwgng In practice the ports 60,62

| ongi.tudj nal ly extendi.ng through-.goi ng reis

P Of sigylar ﬁtmeéerswéwhilﬁ%ﬁ then the diapeteq %P ‘g\s PetRds an

inside diameter D and it extends between an exit

openi nghdmsaledianetenDrof thedmough gBng Bhiess baleaed & such a manner,

intended for insertion_and r val of.the oxi mal end
othat & morerthangthe Quisids; dHagmstst d Fhthegrutigsn HBIE RREF S0 25 to allow

{@gﬁvg\% rogatP? )P?WI if at %ég 'pjelli%)f ;ﬂg@{}&%tll@g{egctgﬁgg into the connector. In

comudiei thatnsily dismgtenDtih6 2kg.2envh.at eral ports 60, 62, 64
are provided, which respective openings 66, 68,70 are

seen i ' o ( . .
e e D08 P R0 Rl o g
r @spea tprotedsyors U8 0y82)8d ere mndided.rAll chgsa psagsions Geddi8e die inside
the multilunmen tubing. The third pgr%_64 S intendeg )
f Siameiss & {PErD- 2Rk Brthiorhert 2> mpBe WREhtif ISt BRn Wi Quiside diameter

VEGE Y hﬁl%tﬁHHl%hlt%né?%g PRI gxgs @%V‘sﬁﬁl | &iid toMebiliency of the

t ubl ng. practice ports are of simlar

délasreinetic nwdtdredl, the aheslar proarusiohe rebiléentlyalef@in adderefiably seal the
64. The insjde dianeter D of the thrqugh going bore is .
senddpegn jtybigg cwhen Aaitnbeing tinsarted iny thenepnaesipla Py ygtue of this

Y5, A S A8 LA 5 e
Npitolvided MEthoutihédaEkitytb @sé Bepatdseating@kingd or any other dedicated sealing
components. This renders construction of the connector very simple. The protrusions
are intended also to provide two annular pockets, communicating with lateral ports for
supply water and air. It is seen in Fig.4, that an annular pocket 86 is formed between
the annular protrusions 80,82 and an annular pocket 88 is formed between annular
protrusions 82,84. It also seen that lateral port 60 is in flow communication with the
pocket 86 and lateral port 62 is in flow communication with the pocket 88. The

distance between the adjacent protrusions is selected in such a manner that the lateral

ports open immediately in the pockets and supply fluid medium in thereinto.

It can be readily appreciated that when the proximal end of the multilumen
tubing is inserted in the connector as seen in Fig.4, the tangential cuts are exposed to
the fluid medium located in the annular pockets and this fluid medium can enter
through the tangential cuts in the respective axial passages 36,38. It can be also

appreciated that the fluid medium fills the entire annular space of the corresponding



practice the inside dianmeter Dis 6.2-6.3 nm Forned
on the circunference of the through going bore a

w@bassakizoy of di screte annul ar protrusions 78, BOT/82084000428

10

15

20

25

are provided. AU those prot§usions reduce the inside
diameter Dfrom6.2-6.3 mmto about 5.5.mMm which is

| ess than the outside dianeter d of the nultilunen

tubing. By virtue of this provision and due to

resiliency of the elastonmeric material, the annul ar
Roekdt U angs gEdnct @ftthy fldef mediuang thelakabpyssagaivotldebe always
mul tilumen tubing when it is being inserted in the

capiTed irgrspeqsiy e\dif |Bp @RZWAT PHEsationey %lgq HHltERen Eﬁlﬂng with respect to

npecti on t n the multilunmen tubing and the
g@%ﬁ%rgtsocrlrc}@?%\fé\%c\% ded w thout necessity to use

separate sealing ri ngs or any ot her dedicated sealing, .
conponéasuEm Fhsupphedderthe CprE epd afi Bh 3psagh ¢ Ucoh Hiscpgltilumen

very sinpl.e tqausi ons are intended also to
61?%15533@%@5%(&%@%%8&& S, comuni cating with

| ateral ports for supply water and air. It js seen in )
Fi g. 4,BY istoe gh thermenpestorfdhe preggt WeF%QWPb’éif\ﬁiléﬁc‘ﬁ%@Y fluid
nnul ons . I e I St

N A

tiliging | tat e andp@opicbPrdcBdird Hebomes oemLginpht amh cohtdnidnb8ince it
pocket 86 and_ |ateral port 62 is in flow conmunication

Vieqras mewooetebt thgansertien off the Rrrxanyanged the wmaltdypnge Biing in the
Protrusi ong ,i s ed in such a manner that the

K Q[e(fpg 1 8?#136 C@%ﬁ%&&rﬁmdi ately in the pockets and

supply fluid nediumin thereinto. It can be readily .

appr edpapwgtien e wpasn PRI eolp Hisx FORIECIBR d1-&f 1t Hoxmal “port 48, is

Hespi 0 R B8 iy SRSEAERC obubelS KOBRSHAS p A8, A, The

sk il | peeaiseebringcied o ahB uhah Hodgkritoraby dnfi siithblei leans, e.g.
medi um can_enter through the tangential cuts in the
rgdinac The situgtionl Whas dhg)eroxdwmallport [ 2 sepiraie itgmseonnectable to the

appreciated.that the flui ' il e ' I
RSBl B obhn b B HRble, B B o situation
eRherARE BraXimhiNsorf Ard dle ARGk bEdy porfidicohsiite HAaEHe item.

woul d be al ways ensured irrespective of an angul ar

or em’ﬁ%ei ?)Pox(i)rfilalt rﬁgrtni]fl ;Sﬂo'viﬂgg nmwkihn&tﬁ%ééq oﬁgﬁﬂg G0 fo? insertion
therethrough and for evacuation therefrom of a surgical instrument as will be
explained further with reference to Fig.5. The entrance terminates by a narrowing
section 92. A thin, flexible partition 94 is provided, which is resiliently collapsible so
as to open or close the narrowing passage and thus to prevent or permit flow
communication between the entry opening of the bore and the entrance opening of the
proximal port. In the situation shown in Fig.4, the multilumen tubing is inserted
within the connector, however the surgical instrument is not inserted within the
connector. Resilient partition 94 is configured and dimensioned so as to reliably close
the entrance port and to prevent flow communication with the through-going bore,
while supply of a fluid medium or vacuum to respective passages of the multilumen

tubing is possible.



the bore's circunference. Vacuumis supplied to the
open end of the passage 40 of the nultilunen tubing

wo oosagizoent ry openi ng 58. By virtue of the coptipmi2005/000428
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of the present invention supply of all necessary fluid
media to the nmultilunmen tubing is provided, while
preparation of the nmultilunmen tubing to the endoscopic
procedure becones very sinple and conveni ent since it
requires now nerely the insertion of the proximal end

of t helnrkigHiik depintet @lsithefidonwhdre aenigicad psiimgniof.gt hiopsy forceps
connector. .ln practice the rear rt..of the connectar

Sk 1 s doRel Thsoarapse opETiye SOr i B CPROIAE A has been
SAFERAE|2AF4REB thfouBR{BE Iedtry Qﬁ)ehﬁh? 5Rish RO@Y e phRfloe 40 of the
The proximal port 'is connected to the main body
ponktilgmetbipbingy Theinstrbinentie &mbe advagcedgiudhenfhronigh the passage 40 in

si tuati when the proxinmal port is.a separate item .
SR Sihee e o xR boayr H6r pright R SERT 9o 1 Shoscopic
'ﬁrbb&ﬁ&@tﬂ ¥8h 8% afPleBiatddBaCANMEONERANBA dbeyaRudh! Y ahpSifkd to the
when the proximal port and the main body portion

cpassage t40t Ouaimgithe aytiall stépt ehadviheng tiexinyeihmpntr thrdugh the entrance

rovi de ith gan entrance openin 0 for.insertjon .
BRI 6 g cProh! B4 JBUSTTON TGRS Ui Patiton D4, pushes it
StéPhi8and pSds iU RiIag® aWsbdn REFiEXPNEKIRI uszﬁltkr)l@ﬁ; cabedvanced

reference to Fig.5. The entranceé terninates

niartheningg gecpaseagedi®. ofAhe mudtilufdeaxithihg. Aathei andoof tBd endoscopic

provk@gd, which is resiliently_coll|apsible sp as to

OPeFFYFe ¥ha e RTRE Wﬁ@dﬁfﬁ@%&gﬁ sAeCtophe gartition refurns to
REN Mt tof b aatd ; [ Yoo

DECYB BRI Lo ARAEY O B B RSB Sy i

praykischisegpagdin. | n t he situation shown in Fig.4, the
mul tilunmen tubing is inserted within the connector,

hovevey shhd %r%g%katémta{ HEEMRbyd-disPRbed m&%@ﬁ M bdERployed
t he connector. siltent partition 94 is configured

amg aghlynensinoesdnseitlasgn tudasedpeabhichck psapelled by an inflatable sleeve.
It can be used with any other endoscopes, in which it is required to supply fluid
medium to passages of multilumen tubing or to advance surgical instrument

therethrough .

It should be also appreciated that the invention is not limited to the above-
described embodiments and that changes and one ordinarily skilled in the art can
make modifications without deviation from the scope of the invention, as will be
defined in the appended claims.

For example instead of a resilient partition, which is bendable as shown in
Fig.5, one could use a thin resilient wall, which is pierceable by the surgical

instrument when it is advanced towards the entry opening.



the entrance port and to prevent flow comruni cation

with the through-going bore, while supply of a fluid
wore@sam200 vacuumto respective passages of thBCT/IL2005/000428

mul tilumen tubing is possilibe.In Fig.5 is depicted a

situation where a surgical instrument, e.g. biopsy

forceps 96, is inserted through the entrance opening

90 within the connector and has been al ready advanced

through the entry opening 58 so as to enter passage 40

of the multilunen tubing. The instrunent is to be

advanced further through the passage 40 in order to

t ake ' appl ¢ [ d

the ertBetanrd AR, il LR, REL bty X e cDprise”

i“findlides, ‘Giabetadridanein conjagaiests i“mchidiyl hedot bmithétgyassage

40. During the initial step of advancing the

i nstr qﬁms butfini &%‘a r#b?ecﬁeﬂg anﬂﬁem‘épféﬁﬂu?& EREEQr Yi’?rﬂge foregomg

end of 't e |ns rume reac es resilrent partition 9

Ftléslilelﬁldnt ahd/owért dhea fisllawige sclaitnsf andlot A ise acconpagying nirawmgs

ig.5. Now the instrument can be advanced furt her

amamgbqtm sepsaelyyadsn By eorebinglion fhereoh, bemratgal Jr poplizing the
?se?l[intvg&%o%qg% ORIG DL GERARre when the instrument is
retrac e connector, the partition returns to
its closed position due to the resiliency of the
el astonmeric material and the proximl port is closed
again. It should be appreciated that the
above-di scl osed connector can be enployed not only in
connection with an endoscope, which is propelled by an
i nflatabl e sleeve. It can be used with any ot her
endoscopes, in which it is required to supply fluid
medi um to passages of multilunmen tubing or to advance
surgical instrunment therethrough . It should be al so
appreciated that the invention is not limted to the
abovedescri bed enbodi rents and that changes and one
ordinarily skilled in the art can make nodifications
W t hout deviation fromthe scope of the invention, as
will be



defined in the appended cl ainms. For exanple instead of
a resilient partition, which is bendable as shown in

wo-2@s51020me could use a thin resilient wall, wWTIL2065/000428
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pi erceabl e by the surgical 1linstrunent when it is
advanced towards the entry openi ng. Wien used in the
follow ng clains, the neaning of terns "conprise",
"include", "have" and their conjugates is "including
but not limted to". It should al so be appreciated

t hat tdwijheat ures di sclosed in the foregoing
description, and/or in the following clains, and/or in
t he aq&gqﬁg /ing drawi ngs may, both separately and in
any conbination thereof, be material for realizing the

present inventign in diverse fornms thereof.C ains: W
a aill mA 1c0nneciem Al eAPHHnge Slogh CPBMmURFafipR hetween passages of a

comu %ﬁlﬁﬁdn%h ﬁlﬁ%ﬁﬁ&dp\ﬁﬁ}? ad ee?idggcogiﬁ gfﬂgﬁfa{u‘é NBA HetRicA%ubes for

used wi an e opl ¢ appar at us et ween tubes

for supblyineg flukdiirgedi®gi tumtlieo nnlielument tubimge dutiogiang endoscopic

during an endoscopi ¢ procedure, said. connector in%% )
retraction of a

al so auagrdsEe. maid Gonaese; brng Alo Adanted Groisetion an
S“rgi9§ﬂ$Lﬁ§+§H&E%ﬁﬂk&ﬁ&%hgﬁough' 2. The connector as
aim 1, [

def i ne nc conprising a main body portion

provided with a through-going bore |ongitudinally . )
ext én dmf‘gcqnﬁ@?t@éﬂsoﬁ?fu}ﬁ’étlﬂébﬂnéﬁoé’?ﬁr}sylgoap’é‘ﬁ}w%ﬂﬂ%’“};ﬂ{l provided

compr i g BofatEpiE by SRRl P i lnepealong between an
f1 oW Caiiitcaniz O 4t dxit dpeimabald home bodypsrebn firther comprising
bore permts insertion thereinto and renoval therefr 0@1 )
of a pt oAy &nigtessl Rasts. mieh PERENIOW HORYNEHERUPR SVith the said
| ateral poris r [ kel . Sa

suppl 151G EhEePE RS AR Geh R [oval terctrom of

def i neghokiindt leatl 6f 2he WigtilRientthigingahd theoryergdquotts aeceive thereinto
bei n
J said tubes for supplying the fluid medium.

3. The connector as defined in claim 2, wherein the main body portion being
provided with a proximal port for insertion and retraction of the surgical tool,
said proximal port being in flow communication with the entry opening of the

through-going bore.

4. The connector as defined in claim 3, wherein said main body portion is made

of a resilient plastic material.

5. The connector as defined in claim 4, wherein said bore has an inside diameter
greater than an outside diameter of the multilumen tubing, wherein a portion of
the through-going bore being provided with a plurality of discrete annular
protrusions for sealing the multilumen tubing when it is inserted in the

through-going bore.



provided with a proximal port for insertion and
retraction of the surgical tool, said proximl port

wedosgidzoo f| ow communi cation with the entry opeei/mgoad000428
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t he through-goi ng bore. 4. 1The connector as defined in
claim3, wherein said nmain body portion is made of a
resilient plastic material. 5. The connector as

defined in claim4, wherein said bore has an inside

di anmeter greater than an outside dianeter of the

mul t6. denconnédtoigas défaredi in dAaipo?} wheref sdidvenain body portion being
through-goﬁﬁﬁ bore being provided with a plurality of

di scr etdetaghaflly sprnseighblede b ABeTRERE Bangdls ofghe prdoscopic apparatus.

mul tilumen tubing when it is inserted in the

t hr ollghgocomebior eas6defiiied morlaéat fir whsreitefsaideproximal port being
claim2, wherein said nmain body portion being L. )
det ach@BPYIELYHR AR SBIrRICE OPSHNS BRY Wit APapsegs fdr commpyyucating with

endoscopi . 0 . def i iy .

ol ai m S GpBPERaRia i Ind neotith AP Bolep kBt id PAkade including o

W t h ampagitionaoceal ejxedritrygorenihgwif te thrq@ehgpie hibe from the proximal

communi cating with the entry opening of the.

t hr oug IP—O&G’Y}F‘?@ N OTUESICRA R BGEIE 1 IEPeﬁé‘g %@é PF‘P?%’II%]OE’% a

partition to seal the entry opening of the

t hr o8ighgaiongectattzs defined inhadaipr xevhreadin paid tlatedab portsosupply the fluid

surgical jnstrunent is inserted in the proximl port.

5. The TssiHBAngentRlIYUh Frebedt e Autilmegidiegn sai d

| ateral ports supply the fluid nediumtangentially

Wi t h9.r 8hpeohntadort 4sedafinkd iih alen & whiengn s&id 1dtheal ports supply water,

connector gs defined in claim8, wherein said |ateral

ports SUAEY2R8®r, air and vacuum 10. The connector

as defined in claim2, wherein between adj acent

annul@fTher cameastoores daefmefl ommediranuivherepmo bkistesn adficet annular

are in flow conmupi cation with the radial ports. o )
protrusions are formed annular pockets, which are in flow communication with

the radial ports.
11. The connector as defined in claim 1, wherein said connector is disposable.

12. A multilumen tubing comprising axial passages for supplying fluid medium to
an endoscopic apparatus and an axial passage for insertion and retraction of a
surgical instrument, said multilumen tubing further comprising a single,
integral body having a proximal end fitted with radial openings made on its
circumference, said openings being in flow communication with the passages

for supplying the fluid medium.

13. The multilumen tubing as defined in claim 12, wherein said radial openings

comprise tangentially directed rectangular cuts.

14. The multilumen tubing as defined in claim 12, wherein in said multilumen
tubing the passage for insertion and retraction of the surgical instrument

terminates by an axially open end.

15. The multilumen tubing as defined in claim 12, wherein said passages for

supplying the fluid medium have an elliptical cross section and said passage



11. The connector as defined in claiml1, wherein said
connector is disposable. 12. A nultilunen tubing

we@oeowpnieing axi al passages for supplying fl ui dPeEUL2008/000428
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to an endoscopi ¢ apparatus1and an axi al passage for
insertion and retraction of a surgical instrunent,

said nmultilunmen tubing further conprising a single,

i ntegral body having a proximal end fitted with radia
openi ngs made on its circunference, said openings .

bei ng farminkéreivn codmeniactidn of) td surgichle instrvsgge dag @r circular cross
supplying the fluid nmedium 13. The nultilunmen tubing

as def?HER in claim 12, wherein said radial openings
conprise tangentially directed rectangular cuts. 14. .
Thel 61Tt inhutimen uihing as defitetliim eldin A2 cvherrinisrid mubHenen tubing
in said multjlunmen tubing.the hassage for insertion

and r demgaradsirase ap FRSIOFFYE QAt r}aist ruirent ternminates

by an axially open end. 15. The nultilumen tubing _as )
def i hathe inmltiuaiom tiPing wh defiried is slaim f3swhepein Feggh multilumen tubing
supplg%ng the fluid nmedium have an elliptical cross

secti m@ﬁ@*@ﬁ?ﬁﬁpassagefor insertion and retraction

of the surgical instrument has a circular cross

sec$.0m erbloscopieappatatid comegpmisingbi ng as defined in claim

12, wherein said nmultilunen tubing being made from an

el ast onegl g d@tfel al - 17. The mul tilumen tubing as

defined 1n claim112, wherein said nultilunen tubing

bei ng di sposabl e. .. An. en copi.c . :
conpri si ﬁgmﬁﬁlj?‘érﬂ%ihc’: g, mger%fet i%ﬁﬁ rrseaﬁcplt% 3@?%356 said multilumen
i nsertghhe hhd pRévideENAES PaRAgesS Birdsupplfing UTwd medinngto the
bei ng provided with passages for supplying fluid )
medi uranidoscbpe and with a passage for insertion and retraction of a surgical

instrument,
tubes for supplying fluid medium to the passages of the multilumen tubing,

a connector establishing flow communication between passages of the
multilumen tubing and said tubes for supplying fluid medium, said connector
enabling said surgical instrument being inserted into and retracted from said

multilumen tubing.

19. The endoscopic apparatus as defined in claim 18, in which said connector
comprises a main body portion provided with a through-going bore
longitudinally extending therealong between an entry opening and an exit
opening, said main body portion further comprising a plurality of lateral ports,
which are in flow communication with said bore, wherein the bore permits
insertion thereinto and removal therefrom of a proximal end of the multilumen
tubing and the lateral ports receive thereinto said tubes for supplying the fluid

medium.

20. The endoscopic apparatus as defined in claim 19, in which the main body

portion being provided with a proximal port for insertion and retraction of the



endoscope and with a passage for insertion and
retraction of a surgical instrunent, tubes for

WG 11102 fluid mediumto the passages of thePCT/IL2005/000428
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mul til umen tubing, a conned#or establishing flow
communi cati on between passages of the nultilunen
tubing and said tubes for supplying fluid nedium said
connector enabling said surgical instrument being
inserted into and retracted fromsaid nmultilunmen

t Ubi NGureddl tobEsatn psaosli prabiag at fiswasntefingtdni with the entry
clain11§, in which said connector conprises a nain
body ppetin®af e dvPdeEME ROEE- t hr ough- goi ng bor e

| ongi tudi nal Iy extendi ng thereal ong between an entry
openi ng and an exit opening, said main body portion
further conprising a plurality of lateral ports, which
are in flow communication with said bore, wherein the
bore permts insertion thereinto and renoval therefrom
of a proximal end of the nultilunmen tubing and the

| ateral ports receive thereinto said tubes for
supplying the fluid medium 20. The endoscopic
apparatus as defined in claim19, in which the main
body portion being provided with a proxi mal port for
insertion and retraction of thesurgical tool, said
proxi mal port being in flow comunication with the
entry opening of the through-going bore.



