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Met hod For Cutting And Sealing O D sposable
Mul tilumen Tubing Field of the Invention The present
wonvention rel ates generally to the field of erdDACDPF000427
and specifically to endoscopi c apparatus used for
col onoscopi c procedures during which a flexible tube
is inserted into the rectum and col on for exam nation
of the colon interior for abnormalities. Mre
par Methba Foy Cutting And<Sealing @fdDispasables¥iaitiiuimensl ulingod
and device for cutting and heat-sealing of disposable
mul tilumen tubing, which is used specifically, but not
excl usively, with an endoscopi c apparatus, having a
di sposabl e sl eeve covering the flexible tube and which
upon i nfl ati on enabl Eieldelithe drventionof t he endoscope
within the col on. Background of the Invention There
are ﬁféo‘ff?és@xﬂd ﬁ%ﬁﬁ&? I%Iﬁpésogéﬁ&all fth afhabkigldl lofXdddloScopy and
sl eeves“for propul sion endoscope€ wthin col on.
sptificalyi to eflliSc6pid GPppaan} ustdsior ocslesostopiemaosedoms duvihg efrich a

C ri ses, an endoscopi ¢ prope, a_bendi ng .sectfion for,
ﬂe&&ﬁ%&#’?ﬁsgmﬁﬁ?ddf‘ © ot ﬁmf frloR Bcrr&ﬁalpéf{%egvp @e&ﬁfoel)ﬂ,ltenor

. Y b ¢ . > v
R ARRIL b e eSS RURRGT L08R
debndbngutsiag tand rheaf-sdaling ©fi disposgbde nmitilomen edbibghwhidh tibhesed
pr.ogbe, The sleeye is attached to the endoscope in such
spaCIt%eﬂ%we#T)u% ok XL el GUith 8 SRYRSRORIS APBATAROBAVESE AdiSposEble

S0 O e AL B R YA uiiL BB P PR B PO e
entibopoivithih theesloan unfol ds over a flange of the

internal spindle and an inner portion of the sleeve is

pulled in a distal direction.. i PCT/1L03/00661 an

endoscope i s descBabkgronhdalf thehiveution f | exible

i nfl atabl e sl eeve, which before inflation is retained

Wi t hy L SRRRSET i%pfﬁﬂ%% d flefipti

endgjé,ﬂgjro“%eagI as ent reglldggr%gp %xit p rt%qgg%@%?ngbgb%épgﬁegiv%s for
pro@adag enddscapeghithihicolont he endoscope may pass. The

di spenser is adapted to capture the sleeve as the

end [ h 1 h it S@(ggp'

a p?%é(lierra g{% g%%?%%@hpﬁglgg%hg?eﬁnb&ggl htv,vmteﬁe tises an
endossppicpeobd, adlendiag sentioafvedinaiing itleeprobé withih the cblva (steering

i spenser, and this
un(ljt), a% 1rrllsertion tl(libe and a flexible covering sleeve or a sheath, which is coupled

proximally to the probe. The bending section of the endoscope is located behin(i 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

endoscope is retracted through the transit passage in a proximal direction. In another
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external sleeve is adapted to be extended fromthe

di spenser when the endoscope is retracted so that the
woext@rned sl eeve covers the flexible sl eeve. BPCYIiIL1008000427

of this provision any contam nation on the flexible

sl eeve remains within the external sleeve and does not

contact the endoscope or any other objects or areas

outside the patient's body. After the endoscope has
etbbatimentntheedisgenbérriatiyddsr anextdraall dleve ixed 36 GRVEspenb@ and this

di s eqser,to etgfr with the external sleeve is ]
e’ﬁ?@@a& 8RG. 1 pflanted o he edigaded Homrbe sisporscr sthen dhe endoseape is

' i ' ' .. slgeve .

el ERCEOIPRE PRolieP HeB0E M R Ry S5 ity of s

priosisicmualyl opnfantingtibnvor fhe dRRILIPSIESIcacPAES 308En He dxdBASleeve
as required for irrigation, suction and for passing
aghrentac hesendqssape 9F sy Rthepobieety or reas uisidedhs patient’s

ti [ s jnefl .
R ARSI 40 B0 e et oo
dispemsdriagatiosr witlhde Bkietdal sl6®R it Utsged.i ts over inside
wor ki ng channel (or so-called guiding channel)
' . . ' ' 4 ALt th . .
endct doneRtiaRd i 6 RSl S wdHikoinsdt ppyideg with an

inteetial 3kbed Wiichnist 18 basyn pas sageluaRd thbigg Ssihd i is usually fitted
possi bility for contam nating the endoscope's guiding
Wil APRTEPIIG DRISARAS P dwmenstasirequitgdifenirdgation, surtiontahé for passing

LU ' ring. the endoscopi c _procedure a
ericoble B SRR 1Pk B SRS TR PrBAES e “iomen
tublal ti$ (16w cotinigcation iviith the POy Passasd, Siteh sk ahlifation.

guiding channel ., It is nmentioned in the above
Theapultibiaen tupingtlits avesrinvde workirgchanneldonscacdlled tginsling channel)
j ; ightly-fitting cup is placed over the
prgﬁlggf%lgﬁgg{fgﬂsgﬁ%(q@tué? the nultilunmen tubing in order
to seal its interior off or the proximl extremty of

t he Migrtthe gndascenipiprepefiureds complgteds theesmdosnent éxretracted from
tel bsol utel v .no details.are provi.ded as to.
b B ORS00 L K bRIB8, 9P Bl e A 0n 5 i
chastiel i1801iquid, o @ebriss WHIE tdnst @) (B nAudRvicncnditle 8% the
for this purpose disclosed. Sunmary of the Inventlon
engpsopis) procedite @and gauld derk puty Bmoughn thesprosimal ossitcbenity of the

j..mproved nethod.and deyice f.or preventing the
R T R e G BT PRt F g iPing !
di sposabl e
It is mentioned in the above reference, that in order to prevent contamination

either a tightly-fitting cup is placed over the proximal extremity of the multilumen
tubing in order to seal its interior off or the proximal extremity of the multilumen

tubing is crimped or heat-sealed.

Unfortunately absolutely no details are provided as to how this crimping or hot
sealing procedure should be carried out, nor is construction of a device suitable for

this purpose disclosed.
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mul til umen tubing used with an endoscope. For a better

under st andi ng of the present invention as well of its
woensiile® and advant ages, reference will now beCcmanm®oi/ao427

the follow ng description of its enbodi nents taken in

conbi nation wth the acconpanying draw ngs. Brief

Description of the Drawings Fig.|l depicts a general

vi ew of an endoscopi c apparatus of the invention,

preferably a col onguefinaey sitheTavehtionnd its nain
conponents Figs.2 is a general view of a disposable

dis : ' ubitng. Fj. .S a general
I PO e ot T8 el ey ORG R gt
aridrdesice dfor prievdiiting tespléRIpEatandnaiont dighits TRJm BRAidposable
ready for insertion wthin a guide channel of an
mpktidypen Whingsed withgngndescapeyener al vi ew, showi ng t he
proxi mal end of the nultilumen tubing alnost fully
I ns efdredbatiet hhdersthgdihg € tHel grBseht! BFventidadwel of itd BBRSIRS and
vi ew, showi ng the disposable multilumen tubing outside
adyvppiaghss Jelesaice willy. W sbey medeertal thei édllovdng vdeseriptine of its

R A N R L

connector neans attached to the proximal extremty of
the multilunmen tubing protruding fromthe spacer
fitting. Fig.8 is a general view, show ng the
operati on handl Bridéf Ddseription ot thiDEpviAset ed to the
control unit. Fig.9 illustrates schematically the
prat . , , Fi
g RERLALE RS Vi b0l Gitbodie ARA-BTRICRE BeRon. prorably o
cottevbapid appacatiistand dgts anin beapsesats Ng i n operation. Fi g.
11 is a general view, show ng the enbodi mrent of the
_ , . . oo Fi 18 are
e g SlaL W R GRE ERIsPARE, P il e, P

.device for cuttin nd heat-sealing. Detail ed
Flg)gslérq g@r}eg)q% BEWt ﬂgov%ﬂg,ém distal end ofg the multilumen tubing inserted

within the dispenser and its proximal end is ready for insertion within a guide channel

of an insertion tube.

Fig.4 is a general view, showing the proximal end of the multilumen tubing almost

fully inserted within the insertion tube.

Fig.5 is a general view, showing the disposable multilumen tubing outside the
dispenser.

Fig.6 is a general view, showing the proximal extremity of the multilumen tubing and
a spacer fitting.

Fig.7 is a general view, showing the connector means attached to the proximal
extremity of the multilumen tubing protruding from the spacer fitting.

Fig.8 is a general view, showing the operation handle of the endoscope connected to
the contro] unit.

Fig.9 illustrates schematically the method and device for cutting and heat-sealing.
Fig. 10 is a general view, showing the embodiment of the device for cutting and heat-

sealing in operation.
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Wth reference to Fig.l an endoscopi c apparat us,
preferably a col onoscopi ¢ apparatus 10 is shown with
woOReosfiadi9eowi ng mai N conponents. The appar at us eOTELI08TE00427
an endoscope having insertion tube 12 with its
proxi mal section connected to an operation handl e 14
and wth its distal section 16 inserted in and
protruding froma di sposabl e di spenser 18. It is seen

Fig2l1$Gs 4 Berfekdl view, RBSwingREOéBSsdimentsdfaky deviapfor sutting tiad heat-
section 16 of the endoscope. That part of the sleeve,
sealingch is seen in Fig.l, conprises a frontal

. i | bl [ . . ]
riggold- B einrtah ot Bkl sfO i By R o

Cmghg%ﬁah§ﬁ%EMg@.of t he endoscope. The frontal portion
doés not inflate when the endoscope advances w thin

the colon. The rear portion covers the insertion tube

and unfol ds when, aj r,.or qther [ [umis supplied
for inflating L Oﬂ%ﬂv I'S provision

the feeding out sleeve propels the endoscope W thin
With eeferenise todis 4 ga endospopin apPasuS Prefprably el RIASHRINC can

be foypd i.n the .abo referred- I :
SDBHERS 0SB P BOiaens OB er e fus R Rera i Comprises
i SRV fb@tion fube TR lvaitsitd frexmRdiBeqiionehhdcrg to an
anﬁggﬁégﬁ?sm i ch l?s ubgalsed o_n1 ilﬂfeil ation of a flexihle
oppratibe bandle 14 hebwish éts distal deationt Isdnserigd 4 apskprojrudigy gﬁ%a
.be %ﬂgrﬁciate , however, that the present invention is
digpgsably disPeSeL 18- t he col onoscopi ¢ procedure and it can

It REeSRLOH S 1 IhAMproebife SRS eaverPHRGE SHiiOn 16@btkel Ng
"neertion of a probe in a body passage for inspection
endbscopas That part afithe bleeves whishris s¢endn iFie. Fi cgmprisesptrontglgnon-

R PR gk
co M&ﬁ%ﬁse@{i&hf)ﬁe eRddstbpel Th@RGntPPStiBE dbérends lindeiewhen

roximate to the control "unit a flask 28 is_ provided,
thevbidoscope allivhricesiwithinrthewmolen. Theoreppostigipeavees the insertion tube

ol B gpphrient S e ied fr seDbinals fEhEpy
B L T
passdige. Bparation ofithis plenomesomiean bedoundnini théialove refereddar y
ki cpliness Ao e eaBny SIE B TR R e
it Xl%ﬁo?rp ﬁ%%aﬁl%%réﬁeﬁlh&qﬁech\ﬁﬁfsﬁﬁ which is based on inflation of a flexible
protective sleeve coupled to the endoscope. It should be appreciated, however, that the
present invention is not limited to the colonoscopic procedure and 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 body passage for irrigation. Water and air

are supplied to the handle through dedicated tubes (not shown) attachable to the

umbilical duct.
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can be manipul ated by the handle, and a nultilunmen

tubing with appropriate passages for supplying water,
weagoesaquioved for irrigation or a vacuum requir @dTADIN05/000427

suction. The multilumen tubing also is provided with a

dedi cat ed passage for introducing surgical instrunents

into the colon as might be required during the

endoscopi ¢ procedure. Along the insertion tube n ght
OrR*%sh6Md bhiSAsPindgidt Ciad edthinibe ifdertmnghbenie phovdded vasious

supplied as required for inflating the gleeve, The .
devigts, whisheate nedssagy fox Peangs funktioning of the cadersers Jaesalpvices

t.hrough t he, handl e, to C - ki G :
PR AP O SE PR 0 i, v
cafTi hriahipiBRed BYPihB Gaile and aahiltihies thbing wth.appidpirintd passages
duct tubes for supplying air and vacuum fromthe .
fom&hmpp}yuig watet, asrequied for imigetion eia YacHymR requyrad; fgr suctign. The
wn a general. view of .a di f.or yse
AT, g,a[sg i el B AN TS b fthodi et e
i ﬂ&éffe&;ts%oqﬁ ebloh A1t beasyubed ldating therenGogcopidtpesdedure.
m_app [ qati c.)neUSgN_GO/%A?O, 6038, V\hpsegdiesclzll oscg%ig IS _ufe
Algpg ﬂrepmeanbl @utuhe might etend else paledisated febegdhrough sihipheair iy
I sposabl e di.spepser 18 and di sposable multilumen
SuPTt’}Eﬁdﬁé TRpIre é@ﬁplﬁﬂaﬁ% 8?@?%‘?— section inserted wthin
the di spenser and its proxi mal section extending
Theuhsliudemeh aibitigsyrtensle through tha éndosceire anddhipugh thediandle to a

section is_adapted fo j rtight [ t he .
copBRREIREHS AlanEicagro s TR e ls imEigor e
mﬁ’lﬁ} {86in@1a8d if fidkhddrottheudbicall dueneibed foi bepplying air and

mul'tilunen~tubing is attached a cap having a w ndow
vatinrh ésbmwitietcontrelnsiteand water fecgw the. flakkis ough thi's wi ndow

illumnating |ight can propagate and thus view ng

Inolﬁigizcr% Qovad & R BRAdof MR iSRSy Gett fog stwilli dre efdoacopic
body passage en the endoscope is inserted therein.
apphraffsaatmindéigdl Morddetailddndeseniptiontatthe set Fagbefoppdin our patent

di_ spense [ tilum bi. '

onplipRing oS AA 0GR aors BoaRutie b o B S ELhEpE by, eferenee.
L1 o Is H

L ke
hagr,ir&u Iitldl digtat hsactival imtriedevithis ghe | dispensiseark its Tprofimal section
e oo he Ehper S5 0 SR b ARG hBe o
aifll P EAREENIfrofe ElliEdoPRkns D, Af Ler that the distal

S | the end

on o oscope I s advanced al ong

It is not seen in Fig.2 but should be appreciated that to the distal end of the
multilumen tubing is attached a cap having a window fitted with transparent closure.
Through this window illuminating light can propagate and thus viewing optics of a
camera head may observe the interior of a body passage when the endoscope is

inserted therein.

It should be also born in mind that in Fig.2 the dispenser and the multilumen tubing
are depicted during preparation for the endoscopic procedure. As shown in Fig. 3 and
Fig.4 during the preparation step the end 34 of the multilumen tubing is inserted
within a guiding channel of the insertion tube 12. Then distal section 16 of the

endoscope is displaced along an arrow seen in Fig.4 and is inserted into the dispenser
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the dispenser until it protrudes therefrom It is seen
in Fig.4, that the distal section of the endoscope
woeowmmeves by an optical head 38, which has PCT/IL2005/000427
saddl e-1i ke cross-sectional configuration enabling the
mul tilunmen tubing to pass therethrough and through the
gui di ng channel (not shown) In Fig. 5 the nultilunmen
tubing is shown outside the dispenser but it should be
ViR Bnthypdtt BE. Ahat theltihienstilnectivrepihatehdoscppo seudivarcet fatong
mul til"'umen tubing is retained within the di pednselr, .
thesdisprmsértuntid itzprotngrsiberefrom. Iie seansipddg Té‘a%é‘ﬁ igtql spetion of

al so seen that to th ' I f ultd
R P dertipier Bl ST T AR bR ok 4Rnal
con@frhidc ahdb¥ing he sftitutheh@ubingrie pass ditrdtiatigh bad dapugh the
has an access opening through which the interior of

guidimg thedyelfneishgwn) s accessi bl e during the endoscopic
procedure. The multilunmen tubing is attached to the

In $8P 5ithe SMRluRARIDIGY is shewn bieide Geadispenpsibiun should be born in
%L;}?d?gent évl]@th éalrg.m%lﬁsaaes of tg_ei mul Iﬁh)l_urr,en tt'Ubén%h'
m spentheprepammsiompredeuiedhe mubilwgen APIRgIS retgped within
ssing along.the unbil]j f df
th‘léfagqhqs , wagee'? ing Sorpiatgnt, fdhe filifosaBleRelO0L R 1 Sl O
whi ch are discarded at. the end of th d '
It prlsociaen Gabiortbe diial pegtion g tieBuIBBE hERs T RLs GRA0- 1
. . . i ' i
s FRSRR5 oAU A8 Rl Be SpREOUR R Y QAT ot oening
oy e e e v
) abl e set spr .
proghditesm WA AR fuBRTen oAt b ot 30 dB guch @ Mdnmer that the
r event. .Ref. ' . iq. it oM
ac. \R gglngg isvﬁ g‘ﬁg’@‘ﬁéﬂﬁ’uﬂw&’%ﬁéﬁgf giﬁhégﬁlﬁggu%e.en %I%I' Iy
T meniery i s Eres g e i3 uhea paisine e G il duct
handl e 1 |
ot g FORBEAAS plferkf Gy tapb PEbostle AeARPRRCD are
dibdagdaau tie cndei the dridogroplichrecadusecifieg extractipg the emdbscope from

extremty. The purpose of this spacer fitti [
the hedpassagpnBh vmq@ of s BFOviSienR Pﬁ%@ff?%oq ﬁtr 'iiﬁ sﬁggg‘éﬁ% PRRfratus

sition,sho ' [ Qs Lo Y]

ol R RS ol b R PRS0 ooty
vigthé BEhERNpoidbEe &0 BIesding ofmprontairationtfeors pathér the body

fitting is in the disassenbled position shown hi Fig.
pasengeiis pisXgdes a portion of
Referring now to Fig. 6 it is shown a situation when the multilumen tubing has been
fully inserted in the insertion tube and its proximal extremity protrudes from a lateral
port 40 of the handle 14. Attached to the lateral port is a spacer fitting 44, which
consists of two halves closable on the multilumen tubing and embracing its proximal
extremity. The purpose of this spacer fitting is twofold. When the spacer fitting is in
the assembled position shown in Fig.7, it prevents displacement of the multilumen
tubing inside the insertion tube during attachment the connector means. When the
spacer fitting is in the disassembled position shown in Fig.10, it exposes a portion of

the multilumen tubing for cutting and heat-sealing as will be apparent later on.
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the multilunmen tubing for cutting and heat-sealing as
w Il be apparent later on.It should be appreciated
woOheds/tiow9 mul til umen tubing depicted in Fig.6 eONSLBEDS000427
of two lunens, the first of them being provided with
one passage (for suction or for entering a surgica
i nstrunent therethrough) and the second one being
provided with two passages (for air and for water).
It Bheulthhetdpprueiincd thii the multhunushe@bingrdepfed MNEFig Ba®AEists of two
fitting and outside the fitting there is seen proxinal
1"&%?&8,4% &irstiof shem peing provadedayiiih pre Ressege Eeisustompr fanentering
I r d however.
R0 e e SRS A ARRBEL i pPRRHSTidgd gt owo
p&s@aged (fopnfi fid fof wates). Thk emilfilug@halibing %Yotﬁfdéh’ e BEaMbe Rpacer
three passages extendi ng thereal ong. further
fidipg) and Quidde dre flﬁ@gﬁh@@elﬁtseﬂnpmm@lnem #6 obdhe &tssrlwiney and
ral seen
Pl o8 o B bbb Ritor 8110 sl P are 2t fstend

om@epﬁiateGtheﬁﬂﬂieymﬁftﬂﬁrﬁ&l il éd&[ﬁeébdsiéb o i?) sm-gha' Mtegral body
connector neans functionally is simlar to

Previdae ovigh three PAwaAesi extending therdadongo ﬁﬂnecﬁudhem@qﬂmatmn iaff the
t | til t ubi d
pileh Rl G SRR et bebet SR e “duct 1 or

connecting to the control unit. Furt herm)re t he
IncKigeist en heana aylingsicsl icerenectar trheaas Fdis cattacted) tat éeaproxnnal

ich a surgical to can I nserted
oSt ot B Bt R a8 Fohefer P Bns ipaly 5 sinar
th&icgniecto? 26NMoAnCGATILS! The d6nREQY nt@ds 14 fnhalﬁléhﬁb&'hﬁiumcatlon
port 48, while in FIg.7 is showmn connector neans

Wﬁh &l rael@lwwhtubmgaar@rwh ﬁ@rttleEO‘»Xtdﬁldglg almgdﬂlﬁlugn‘tﬁhcal duct for

Cogggr#lire % Hﬁ F?]Ié ?}H@t %Bﬁ.ﬁ%t%{ﬂr bel n ﬁrﬁ%aed {smrgwded with a

ddd[dﬁtéﬁdhl%ﬁll b thiehkh bhies Mgibalaoalaaénhy% neteaTh fﬂfé ﬁgléllumen
since during the endoscopic procedure its dista

tubiggj andcewpaumied sharefromi Ith Figh i$ shewn eonudctar 2o gyovided with a
he of _the endoscopi ¢ proced,
1o EBACAS, il 1585 8 cAME PRXFSR JRtn HOCIRHSE oHith a lateal

poiEstNs and the nultilunmen tubing is evacuated fromthe
insertion tube. This operation mght be associated

At h ' h t tion ron1th ltilunmen
F ORES ShR IRCerbRiotit GRrns RS Tt fofgeamiioncing the
enb@bpiee ptdcBGurel HibghgP tRX] EﬁJce@dﬁ:r ﬁl@ I RnRAC ‘ﬁ.ﬁgﬂﬁ Cflay be

with the present invention reliably prevents t
cogfarminai¢chgsinée cduringri that eodostomion preedure its distal end is in

communication with the interior of a body passage. At the end of the endoscopic

procedure the umbilical duct is disconnected from the connector means and the
multilumen tubing is evacuated from the insertion tube. This operation might be
associated with spreading the contamination from the multilumen tubing through its
open proximal end. Cutting and heat-sealing of the proximal extremity in accordance
with the present invention reliably prevents the spreading of contamination from the

proximal end.

Referring to Fig.9a it is shown schematically the principle, on which is based the

method and device for cutting and sealing in accordance with the invention. The
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proxi mal end. Referring to Fig.9a it is shown

schematically the principle, on which is based the
wortdsadoiand device for cutting and sealing in PCT/IL2005/000427

accordance with the invention. Thedevice conprises a

first heating jaw HJI and a second heating jaw HJ2.

The first heating jaw has a U-like end 56 and the

second heating jaw has a bar-shaped end 58. The Ui ke

deict camiprides edfit hbatingf jaws HI1 @@d G0sddaid Meatdy RRERPITAIThe first
t hrough_whi ch the barshaped end of the second jaw can

bepsing ok dag wdbke endyp@andithe sgoqnsishsiating jaw hasor bareshapedsend 58.
' i t he heating jaws. ,In,.

Ths Do GUSRRRARL B YBES, Aol SEbb R B e v

sldpsp biat el Seadnidaweap@ass 4rd thie i ﬁfqvﬁhﬂiﬂagﬁogsﬁﬁgﬂ;?ffoﬂ REitive

.second heating jaw. It is not shown in F
lingsp displasemensrebwean: g henting tapisr bppiaatiee tnedhdilse el iof the first

hREY 54 b 8RB N s AAS Y budoheheit pid b trecound fpasing
jawv. Tl inbosdholvace 4o f meisneull ‘B%f)ﬁ%ciﬁfédQﬂﬁ%ﬁbfog)rigﬂfe%%cganism is

surface 66 arranged on the bar-shaped end 5
prewided épriimgen displpcemenppihe didsthgatingiawt Asesondfleg 62 68ithe U-like

e T ET it B B eRisk bar aRBReniiegtat ligice 66 drianged
oD R Mk kkapel 'eha &8 §ihe lS&Cdlgﬁ/l lﬁ:g@%g‘ja%? @Md&%@!ﬁjoﬁl lh%hsgrface 64

Fi g. 9a a biasi ng nenmber .g. a coll I ng.
topypilsitheysuréash §6 aeudng edge GRliisflmodadéll A totrdspofiding depression 70

. heati.ng jaw to. a oa the surface 66 of the second

ISEO %drYg‘f%WPOﬁ}teg‘%a@F%Eo provi de room between the
surfaces one shoul d overcone resistance of the biasing

It ise phseyn sehentasicaiyh iny Figh ph dissinghmefrbes BMieagi agojlaspriag. The
. to renpve the surfa fromthe surface 66. This

b‘%ﬁ%g’t"'}n@ﬁf Fi$ey PRC E?@%%F Y healig iaw g agpeaeh the surface

662pP fiRCicRbARH hEdlBlg dﬁW R R8erb%. pBFida BofPtRwen the s%fac%s one

u I (e.g the

el ectrically conductive materia .g. copper) an

shewldf exsecos® resistrnge taf i thal Higsing meadtee dnt dorcilsly utigiaf the first
el.ectrical power (not shawn) herefore_when el ectric

e it S5 a8 otng? e, HRACEIR Bt Becmeipes 9b. Thiscaineiien s

héwnan Bk®a! 1t SRjuld 881 ALRBHS: i ﬁ!.rﬁ{zs c

° t rgnsf elr%r i ng hegt to anygg}grjeggft%vﬁ?tc 'S %Féugﬁ?‘mﬁ ﬁn&’cfe of

elqstrycally atondoetivac matdriah (etg. dopper) sittdudid earfadee 66t Beelectrically
surfaces approach each other the heat passes fromthe

COE%?ﬁf%ctS_aéeBk%S of ﬁgcfgl_% R 6R0US)OWBh diierefarp pfen plectric current

is fjake8Pthichoh N@WNsAFa84 taatit (}Ené%ﬁy &G Glebifcal CAT e nBWing
i's forcibly renoved fromthe

element capable of transferring heat to any object which is brought in physical contact

with it. In a situation when the surfaces approach each other the heat passes from the

surface 66 to the surface 64 by conductivity.

In Fig.9b is shown a situation when the first heating jaw is forcibly removed from the
second heating jaw and a portion 72 of the multilumen tubing is placed between the
surfaces 64 and 66. A biasing member (not shown) exerts pressure on the surface 64
and thus on the multilumen tubing. At the same time the surface 66 is heated by
electrical power supplied thereto and heats the multilumen tubing. Since the
multilumen tubing is made of a thermoplastic material it yields and squeezes due to

simultaneous influence of pressure and heat. In practice the surface 66 is heated up to



10

15

20

25

second heating jaw and a portion 72 of the nultilunen

tubing is placed between the surfaces 64 and 66. A
wokesingdenber (not shown) exerts pressure onPCHAL2005/000427

surface 64 and thus on the nultilunen tubing. At the

same tinme the surface 66 is heated by electrical power

supplied thereto and heats the nmultilunen tubing.

Since the multilunmen tubing is nade of a thernoplastic
2306256r CaThé tutiingkdise Ghelits theanzldfuntiictubidg Sintdgr4dankY lsproaches

|nfluen8e of Bﬁ sure and heat. In practice the
depirssign dOgwhile serfagss Pooapdefgne thermultdymen fhingsgeseen in

FESCHR g 00 S TPRERS e

hettheealadlat iséannivFig.0di ng as seen in Fig.9c. Wen the
portion 70 is finally cut the opposite ends 74, 76
thereof e 9 I n

e 8501 Uy S8 B Bl RSl 7o 8ot

mudtiblsnend nﬂﬁng)faré hﬁamdtlaledl thern id Wbl p@ssﬁﬁl&yhﬁ)@t ths egdnfnination
there is no possibility for the contam nation

acgiupylaieh adweng the ﬁ@d(tsﬁ@lé RIesyE do preddonte from ¢ @reximal
exg ltgopmﬁtlﬁ,g 'tﬂﬁxln extrenmty of the nultilunen

erring no Wet o Fig. 10 there is shown how

e%,?ttl ng and heat -sealing is carried out in practice
TR MRY tQifig 4P these icthopndpvamting aed b%spﬂglgdew@@d out in

practict S el gy L Q c‘ﬁm}% éﬂﬁ?ﬂgat-s@& 1<Ee %Brr%sgoP%ég to an

seen that spacer rttirn I'S open

enfbodinenn siAviofn Fipd 1pr oxi mal extrenity of the mul til unmen
tubing. The portion 72 is placed between the opposite

It ﬁl"sregﬁ“tﬁa% gg er, qtﬁtu?% 4 he OP | t'age)dpgé@s rb%rtl :og gﬁg S Pgoximal

eat - seal due Si nmu neous app I'ng ot

exaedith edtthe Willtiureh enlsing eThe pbition 172 istplhéédﬂiliﬂwébnaﬂle opposite
enbodi nent of the device suitable for sinultaneous

Sutfios \f¥in §6 ¥ 1he beaineejams ameeiacut and Beatrsapled Iduade simultancous
am@gg% y%EEBQﬁth? is configured as a pistol having a

graspa Bl e by operator's hand and a wor ki ng
portjon 80. The working portion conprises a first

Wik ge CHACP 4y Hig- Il eft nis nthioming al embediment | ofethendevice awitpble for

RSB0 A0, SO A U5 L b s

cotfigurbasngised Hatihg a lhaﬁdlé h8pads f}ﬁBIﬂz 1B épetdtdrt S8 #nfl a working

respective flat, opposite surfaces, which are seen in
poﬁw@)&%Tthy w@kggd}prmrh gpmpiises jagfirst heatmg jaw 82 terminating by the

U-like end 52 and a second heating jaw, which is embraced by the first jaw and which
terminates by the bar-shaped end 58. The U-like end and the bar-shaped end are fitted
with respective flat, opposite surfaces, which are seen in proximity to each other. It is
not shown specifically but should be appreciated that the first heating jaw is linearly
displaceable with respect to the second heating jaw and between the first jaw and the
handle there is provided a biasing member forcing the first heating jaw to displace in a
backward direction towards the second heating jaw. Pivotally connected to the handle
78 a trigger member 84 is provided, which upon pulling urges the first heating jaw
against elastic force of the biasing member to be displaced in a forward direction so as

to separate between the surfaces 64, 66. It is also seen an electrical cord 86, which
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not shown specifically but should be appreciated that
the first heating jawis linearly displaceable with
woespactiobo the second heating jaw and bet weenPCHEL2005/000427
first jaw and the handle there is provided a biasing
menber forcing the first heating jaw to displace in a
backward direction towards the second heating jaw.
Pivotally connected to the handle 78 a trigger menber
eledtricallyp cantiedisdthewdévide withn a ppowérngipphygesurthePSS £6t supplying
heating j aw agajpst el astic_force of the biasing
elﬁ‘ﬁﬁﬁ"érpgt")ﬁr ’E?élug‘?igl‘é}tee}%?qlﬁg af the WA 69 r ecti on so as to
separate between the surfaces 64, 66. It is also seen
R@ﬁarr'aigem:tw te Higsc b2-d6 861l anbﬂleh etnbodiriennbf ;heaimhﬁtfbﬁ cﬂittiﬁg and

dev u source PSS for su
e S s SO T BBATR SOE0S oo oA En e, whic
S
A 5 PR A3 e
caniyirlg éowotlﬁﬁg: poitied . 80l The&ivegrkihg postickeemn@isge b €irél heuligyjaw 82

e e e e

BEAL Y3350 BB S, LR RO B o e

ea1

seémd/madnggdw ieﬁnﬁﬂtésagab&-@hdpadl kiyd 9@ the previous
enbodi ment the first heating jawis linearly

Flg i15Rh3GE %g lefi1 eh%é& P folhPard 5 (ffﬁg dg Igg a()tf %fﬂs‘ri)geeﬁﬂld jaw.

he seco g Jaw term nates

THeOsecbid) hézﬁngfya\n&s agtanet avigen thd st inwtdi’lﬂ 1§ @E(Wiidiéﬂ with a rear
Ui ke eFd 88 of the first heating jaw. The second

PORERR: | WRICH dliv Goangesacatn dee andie-nlnt ths embedimenty thndeviee is not

pr 18&1(}] avﬁlkgerq?%l b e@b rgérqg rﬁitl \f@ak:g rEhoéeférlsg gea?zlg #l?e)‘? i & forward

dlﬂ:bﬁtvn dmﬂfom separating thg gBlikerend 88 frohntheriekhdped @hé Pbag 9ushmg
the first heating jawin a forward direction and fo

foxc sheuldibsgpplied oY thelopersing’sdng immedinée t9a¢ roghperéign ofthe first

woushing force should be applied by the
hegt(i)ne‘('!iﬁtor s hand imrediate to a rear portion of the
fII‘St heating jaw., Figs. 12 and_ 13 shows a situation

Figinkd @n@ he shawka sdwation wheee fthe Stlikegnd mf thawirst heating jaw
d heat
o PRARRTAES 5 Mg RS g B S20n S o209,

cheat i né:] ljtaw has been_ pushingly displaced forward with
Figeldhand 15odemet & sitafipnnwhen (ke jfiash, heating dawi has tmegspushingly

difced oy Al esbier et . o e T1rst

As seen in Figs. 12, 13, 14, and 15 the U-like end 88 of the first heating jaw is
provided with a flat, metallic surface 92 fitted with a cutting edge 94, while the bar-
shaped end 90 of the second heating jaw is provided with an opposite flat, metallic
surface 96 formed with a protrusion 98. It is not shown but should be appreciated that
the surface 96 is connected to a source of electrical current and can be heated when

electrical current passes therethrough.

As seen in Fig. 16 a biasing member (spring) 100 is deployed within the first heating
jaw. The spring is connected to the first jaw and to the second jaw in such a manner

that it always pulls the first jaw in a backward direction to bring the surface 92 in

10
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provided with a flat, nmetallic surface 92 fitted with
a cutting edge 94, while the barshaped end 90 of the
weecendotreat i ng jaw i s provided with an opposi PeTALADS/000427
metallic surface 96 formed with a protrusion 98. It is
not shown but shoul d be appreciated that the surface
96 is connected to a source of electrical current and
can be heated when el ectrical current passes
rappreckdrero with thdsuda®Pa a3 shown il Figs. b2,aK3, 16. TeRERikate between

oA B BB o e s 4 A
PSR 1 S ATRRE! 15Dl B P b e

pBRed forapydrand hiepmnfaced 92) 96 havesbichaegarfed assshehvavih Figs. 14, 15.
Figs. 12, 13, 16. To separate between the surfaces one

RSB Y SRS o U 8307 Aol o
appropeiatd guiding bexfades artrhate imMdenfikhand the sécopahedting jHeen
pushed forward and the surfaces 92, 96 have been

: . Fi . | . . .
FTRRL 66 s SR lRoE e o LS RSB gl s
Thehkeatiag @leandne &t depdoyedvwitlsin raadniearhedigiei elidrip@ted ukRidg 04, The
afe nmade .in the first and the second heating jaw For,
bqﬁé@gilhgla%@f wateriakhaving high hermalconesiivity. Thpbushing terminates

fi tahli G: sAir IS, . h in
YO S RY 198, PR Bl Sl s il Bliod P scFE s futyee 96
Dispissed vgithif) the fliseh&utinlijng andamee 1 10 howt @id Bilshi@Vvioadin place.
hi gh thermal conductivity. The bushing term nates b
Theends of &g snjral bepting elenpgrt lare ¢legirirallyseoanected toathe power supply

j t . 96... Di i thin the
50 [ rtsptsghrb atl %ngljzalf/lvg' %ygalﬁoé%?%urgg ﬂ‘g&ﬁagf%gg?ﬁ%lﬁﬂ I ng 104
It isnadvhatageous REbEBEScOimErtEngS Bieloattingeaidi seglidl £ MRMhaPhSulation
el ectrically connected to the power supply source PSS

laysy, Guer thing layeriofy Keflnasisinng onhe pgtiiontnd thel aptlélumendubing. The

. t ] d ageous 1if. ore..co nci ng..t he .

inglfHe Oy osb a8y R RO R icf ThEpGinh FF s wilinieln wbing

is teRpargd lta )k shulbaédRninfiferRetofdeat B PRIEUre NwithodtN®wever of
mul tilunmen tubing. The insulation |ayer prolongs the

premafred gpliapgingh Byhvirthe qfothisi previsiont the el ¢nids wofethe t wblitihgnen

[ ed. to the sinmultaneous influence of h d
B HEPIERN Reliifean ol oPRaRi: i a0 Bor paptiig ofgross-
coMiabdit®ionfis bvtiGeddr ovi si on the cut ends of the

mul tilumen tubing are reliably sterilized, while
It shwdd he apprecintedtthatritie mhors giscleiedi thethgd fand device for cutting and

hegtr-s%%ﬁﬁ:go Q:ztina% ne%glailgyedi ﬁotaaln?)if gne%bnnection with an endoscope, which is
propelled by an inflatable sleeve. It can be used with any other endoscopes, in which it
is required to prevent spreading of contamination from the multilumen tubing when it
is evacuated from the endoscope.

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 the device for cutting and heat-sealing could be configured not as a

pistol, but as pliers. An example of such device is seen in Figs.17, 18. It is seen that in

11
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It should be appreciated that the above discl osed

met hod and device for cutting and heat-sealing can be
wenpisayedo not only in connection with an endoseopaL2005/000427

which is propelled by an inflatable sleeve. It can be

used with any other endoscopes, in which it is

required to prevent spreading of contam nation from

the nmultilunmen tubing when it is evacuated fromthe
thisnelabediment two dfeatitgl jbes all 3,01 BppreprBidd. tRt hddiag jaws are

invention is not limted to the above-descri bed

pigpiaby displiceabln avithheespech 4o gach aHer.ohke Bealingajews ere fitted with

oSt bR ke M GTAEPDA L Bl B8 s by o
othafbyrespring (idisheppedeided iotheBliedsOAn eXafiRhEcdrl 820! &\jr6\ded
for cutting and heat-sealing could be configured not ‘

for, supplying tedgctrigsd tposkst sequited . fondeatingnpf et bfastsoech ofléha swsfaces

[ esn | L §S. 1180 11 1 s.seen that jnthi
163 P sorief B madic s tucst oS R b Plndi B olas soago s
to s edthiing displaie alie_?LaWsV@t @deh Vin 41ig P8 ATRADL GoWidhof BP@ELilumen
to each other. e heating jaws are fifted with
tulipg e placedig frestspres E26s provided deti@nithe surfhes HadafllBignd the

' d t h ot her h g t
a8 o 1Bt e Bl R P R e h st Rty bGP ormer
antlSthe rpvticte df ey nivWilRikh Ebiak §ddel GAl th Qpide 1EAIW Enﬁ}@ected to

for heating of at |east one of the surfaces 116, 1
sinpaltanepasy inflaenchof pressire pad Beat.f aces one shoul d pul |

. R S8 A SRS A U RS e

brifigh (thé YIRY tbedthd?Owhen RhAGRAIES afe Mh&RIERPER APin which f
i|?)i:govi dgd betgv\hg]én t he surfaces 116, 11 a% t he h&?no‘ﬁé% or

separatingcthe awdares Tha1b8 asd shpuldeprshonithé mgslldasHE2j184s0 iamto bring
roximt 0.each..ot her and the portion of the
m%ﬁ??%emﬁﬁéﬁ%eﬁﬂBfB ligg ETYARAS- t he space 126 is subj ect ed

to sinmultaneous influence of pressure and heat. It
It shewld elsode vppreciatedrthatctha featuran disoloset] inetht foregoingideseription,
the .bi asi nenber. al ways brings the jaws together
mﬂﬁéﬂnt‘ﬁs fhingsClarts. GRilg i BEeA<cOmRTE JFTUREY BleY. both
se ﬁé‘]!yahﬁ@%tdﬁg SIdiRatn hbloklBe GifteSNON: dreRitARs e Hi&ent
. handl'es 122,124 so as to bring themtogether instea
invshtipwfn diverse fremsdlpsaedf, 1t shoul d al so be appreci ated
that the features disclosed in the foregoing _
WE&SSEE i iR Foll s aim§, th&'Relfhg BMMeRds Sl fiie”, MMHRTe"] N
t he acconpanyi ng drawi ngs may, both
“have” and their conjugates is “including but not limited to”.
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separately and in any conbination thereof, be materi al
for realizing the present invention in diverse forns

woOhersaeé199 When used in the follow ng clains, tReT/IL2005/000427

meani ng of terns "conprise", "include", "have" and
their conjugates is "including but not Iimted
to".Clains; W Caim 1. A nethod for cutting and
sealing of a disposable rmultilumen tubing used with an

Chiinlescopi ¢ apparatus, said nmethod conprising: a)

providing a first surface and a second surface

WRQShiph.oned opposite said first surface, b) placing a

portion of the nmultilunen tubing between the first and

t he égco d surface, c¢) applying heat and pressure to
atl- | @dRstheghior gpttingand jsealing @ disposalde srdtilymen seling vsegdswith

ot L TR Rl oA R el BRSPRE O cnas” |

thereof. 2. The method for cutting and sealing as .
def i ned®; RrYidingatirst syriaps anl & sgcane surface pasigipaedsenpesite said
are appli ed.sifpls aneously. 3. The method for cutting
and sealing as defined in clam 2, conprising relative

di spl acenent . of the first and the second surface

bef or e Bpplagingg? PAiopedithe mplitumes frking bepyesnithe firs gnd the

for place e portion of the nmultilunmen tubing
bet ween tﬁg& fl?{sl{fgéa%hd the second surface. 4. The

met hod for cutting and sealing as defined in claim3,

conpri sYndPRysg ek ardhpressure foatt lepst ong of fthe Brshiand the second

respect t e - e od .f.or .
cutting a%f‘i&%ga% %éé&ggﬁggéa?&e%ﬁlérﬁn gﬁgi%?ﬂ? ﬁamogﬂon of the
sai d pressul@luhnagihg et fyheat-Wabsic R0 sFIARTeof6. The
method for cutting and sealing as defined in claimb§5,

isg'r \f’f;}iggﬁetﬁ@& ﬂ)r%ﬁ&ﬁ%%ﬁ siaa?iin%% ldieﬁt%(f # ctlan& { ,iirrl %vthich said
heat and pressure are applied simultaneously.

3. The method for cutting and sealing as defined in clam 2, comprising

relative displacement of the first and the second surface before

applying the heat and pressure to provide room for placement of the

portion of the multilumen tubing between the first and the second
surface.

4. The method for cutting and sealing as defined in claim 3, comprising

displacement of the first surface with respect to the second surface.

5. The method for cutting and sealing as defined in claiml, in which said

pressure is applied by a biasing member.

6. The method for cutting and sealing as defined in claim 5, in which said

pressure is applied to the first surface.

7. The method for cutting and sealing as defined in claim 1, comprising
supplying of electrical power for heating of at least one of the first and

the second surface.

13
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woeatsingiof at

7. The nmethod for cutting and sealing as defined in
claim1, conprising supplying of electrical power for

surface. 8. The nethod for cutting and sealing as
defined in claim7, in which said electrical power is
supplied to the second surface. 9. The nethod for
cutting and sealing as defined in claim1, in which
s@i dhbinidihodfd coEiagaad seulihaae defiiedindirinf7, amwhich said
electrically resistant material. 10. The method for
cut telesticahpowesas suppligd tafle seroad SWitdeai m 1, in whi ch
said first and second surface are flat. 11. A device
fOr Thetrhdthel fndusiaglahd geabihg as defipsialatmniy lin ivhichesaid
tubi ng used with an endoscopi c apparatus,, sai d device
conpirsteind gecomyl surfagerase madgobaelsctierl yifasitaly PasFdposed
to said first jaw, said first jaw and second jaw bei ng
r ). Athe tRétNodlfos Rhing abll eeating s defipekcin damel din whidhesaid
said first and said second jaw being provided with

r es fusttandsegandstrfagepre Balond surfaces, b) a biasing
menber bringing the first jawin proximty with the
SEL N dlelRW fanduiting rdndngalie of ar disposable heltiitmen a1bifg
the said first and the second, surfaces, c) a source of
eneruged with aneadosegpisppparatip said dsyice GPMPHENE S| d fi r st
and the second surface. 12. The device for cutting and
seal i ngp)aa fief javeand 8 setaidadljuxtapesedi o tshid fiist st j aw
is displaceable with respect to the seconqﬂjéa\[v. 13.
The devi céav.opaid s jny’ and eand Ry EfIHEEY n cl ai m

12, where iéi?spfa%éﬁtlg’ g}ftﬂlcl%isﬁ%{ch gcp gﬁcﬁ’ly othéeld) ghiideﬁrs@ hgptri cal

power to €ast one o Irst and second surface,
wher ei n sghid decoid N beBgcmodidsdrvidc ecspedtivg fimtle of
electrically resistant material. 14. The device for
cutting anddsesend ggfacss.defined in clai m13, wherein
sai d
b) a biasing member bringing the first jaw in proximity
with the second jaw and exerting pressure on at least

one of the said first and the second surfaces,

¢) a source of energy for heating of at least one of the said

first and the second surface.

12. The device for cutting and sealing as defined in claim 11, wherein the

first jaw is displaceable with respect to the second jaw.

13. The device for cutting and sealing as defined in claim 12, wherein said
source of energy supplies electrical power to at least one of the first and
second surface, wherein said first and second surface being made of

electrically resistant material.

14. The device for cutting and sealing as defined in claim 13, wherein said
device being configured as a pistol comprising a trigger member

displacing the first jaw with respect to the second jaw.

14
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devi ce being configured as a pistol conprising a
trigger nenber displacing the first jaw with respect

woaossheowecond j aw. 15. The device for cutting RAWIL2005/000427

sealing as defined in claim1l, wherein said biasing
menber is a spring exerting pressure on the first
surface to bring it together with the second surface.
16. The device for cutting and sealing as defined in
clial Thd devivh for euningaind sédlingtas jdefih&Diidl4iFEFE] , avHéerdih K&d
formgrd end fitted with a first and a second |eg, said
secoR@SIPE gueaRATHY % PPIHIRePoHing BressuRp @nethn firs edad

j aw [ r rd end extendi ng
throﬁg ?gg%%ﬁgggﬁﬁﬁgsa%$&£$%§&ggvice for cutting and
se%Ligg as defined in claim 16, wherein said first
suPr Apedeydsetyr sutting gad seaking #5 definedsin qlaim bln vhergin said

seco - hej . . har ~.shaped end

o, ALY RSH TR FRRR e e P B R R0
cl ai keg,15hid whondileg Baving fh lopbnifg ARCRhérsRl s46d B&toad jaw
cutting edge and said second surface including a

cor r SupRIHES Afagespedtoryprd epd extendingdhough said opening. ng
and sealing as defined in claim13, wherein said

el18cThd daliceplovetitting and peling ds definddcin SRAMNG, SWhefeRt Sid
20. The device for cutting and sealing as defined in

cl ai st surfagehednenasaicad gosaid libsileg) avd naid gecand susface
pli elSe?ng arranged on the bar-shaped end.

18. The device for cutting and sealing as defined in claim 17, wherein said
first surface including a cutting edge and said second surface including

a corresponding depression.

19. The device for cutting and sealing as defined in claim 13, wherein said

electrical power is supplied to the second surface.

20. The device for cutting and sealing as defined in claim 13, wherein said

device being configured as pliers.
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