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Endoscopi c apparatus provided with inflatable

propelling sleeve Field of the Invention The present
wo pwentizen rel ates generally to the field of ePcDEQOE000425

and specifically to endoscopes used for col onoscopic

procedure during which a flexible tube is inserted

into the rectum and col on for exam ning the col on

interior for abnormalities. Mdre particularly, the

G5opi ' linflatable propelling skveve

pl;ﬁ%r o\ &gﬁ%‘?‘é’?g‘g@gﬁg vgilﬂgeve cover ?ﬁgpt hem%ube

and whi ch, upon inflation, assists advancenent of the

col onoscope within the col on. Background of the

I nvention There are Kekdvwf thalioentiopps enpl oyi ng

inflatable flexible sleeves for propul sion of an

ef‘d%‘éog&séﬂtt ivantIl(;he rEB1eNge ¥Pil%5|?6 Nthé Useld: 683nf0&bpy and

di scl'oses an endoscope, mh%éh conprises an endoscopi C
spévifittly to dadostopes sedtfopolonoscdpicambietyre Hering which a flexible

w thin the colon (steering uni t%r, an i nserti%ﬂ t ube . f
tubenip nserted P ethe opeiummh gnd | colore feyr expmaipme; fhe glpp niegor for

coupl. QX . LeRd| td e,
abfi G MG ARt (hE BrofbdfvenlioR [BRAICD IR dxBscop
wiibieRMRovidedivitaclipdsdble §lbeveansdainnthe tibe mdovhich, mpan énflation,

that its folded section is retai ned between a cap and
asgisfs péhtaneenaent 9 thecrolonosgape ity thegoled bet ween t he

insertion tube and the probe head. Wen inflated, the

fol ded section unfol ds over fi ange of the internal

spindl e and an i nBackeronnd of the Inveltbion oo\ e j 5 pul | ed

in a distal direction. Since the sleeve covers nerely

t he Thegerdré omawibendostopes tehploytile isflateblienflexibler stegves for

t he probe, these partiqns of the endoscope can be
prepfsianPhan eloacnpe gthin B8l %Bnoscopi ¢ procedure and

therefore the entire endoscope shoul d be disinfected

bef ovelosians@lS Na48h,409)odisclesdss apr endodeepeaswhish hepprifes an

sl eeve is anchored to.the cap or to the insertio .
endosepicrpreker A bepding @%@ngﬁf éﬁﬁ Eé‘b“epﬁoge &é@‘b‘} {"Becap%@tgﬁmg
un?gpgnoﬁﬁeﬁofllt% Ri€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. Since the sleeve covers merely the insertion tube and neither the steering
unit nor the probe, these portions of the endoscope can be contaminated during the
colonoscopic procedure and therefore the entire endoscope should be disinfected
before reuse. No disclosure is provided as to how the sleeve is anchored to the cap or

to the insertion tube.
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i nfl atabl e sl eeve, which before inflation is retained
wWithin a dispenser. To protect the endoscope from
weomwsanizoat i on, the sleeve is put thereon in sSPCHIIR005/000425
manner that it covers the ihsertion tube, bending
section and the probe. Unfortunately this measure
reduces maneuverability of the bending section, since
upon inflation the sleeve renders some rigidity to the
be ?%h IEZ’?’HQBV(?UEélﬁQﬁ@h%mgﬂ)@/ is aldscaibed nghich eenepldys @oflexible
~within the colon becones nore difficult and o ation
infistabin loestq SRBRELPIS 1PBRROTCS AotaiRPe AYLEIT (RRPYReby 1 q prtect the
en%c?s\égeé]et i‘ggﬂl I(ghetarﬁ?fgﬁ(% ML idiGe R gﬁ? erdddV RNt nfanhé that it
_ de"a new and I nproved endoscope enpl oyl ng an
covdif kit mbdrios hary Beddiig bdctioprna thepobe v hfortmnathly thisl oeasure

The endoscope of the present invention is full)
reduces aranedveralilityc ehtthnbeAdINS rsecdah cing, abpidachs the sleeve

dj sposabl.e. sl v [ | .
reaRE R ety of e SRS sl ASERERES, AtRReink R sudoscope
witifi ttH€ cBfon! B&Rkries ambleeditfibulednd axpeiation off theeerslos@pe is less
behi nd the bending section, maneuverability of the
cobematinhg section is not conproni sed. For a better
under standi ng of the present invention as well of its
benefits and advant ages, reference will now be nmade to
thﬁb_fol | owi ng description of its enbodi ments, taken in
conbination with t i Wi ngs. Brief
Descri ption of theg iy OF hﬂgn Bﬂictg a genera
vi ew of an endoscopi ¢ apparatus, prefer

bl .
col des obigtic obySharmiessat GHveRiien o dOeRiovidRy BrS Y g nproved

i,ts nmain PO ' . . ; -
ol sha I BT SR, Mue rap e bl e
enB6RBPE bf it pebdr® invsivian de Sully pioteetedhfeom odontantiyatiosi, sice the

_propelled by the inflating sleeve, Fig.3 is.a .
mﬁ@iﬁ@bi digporable\slesye qoxewsi %leﬁeﬁﬂ%kgweaa?&yl?eng% setigR and the

prE)IIQe? A%Qﬁelg soz{nilen fn" lgiy virtue of locating the folded section of the sleeve behind

the bending section, maneuverability of the bending section is not compromised. For a
better understanding of the present invention as well of its benefits and advantages,
reference will now be made to the following description of its embodiments, taken in

combination with the accompanying drawings.

Brief Description of the Drawings

Fig.1 depicts a general view of an endoscopic apparatus, preferably a colonoscopic

apparatus of the present invention and its main components

Figs.2a and 2b are longitudinal views and show schematically how the endoscope of
the present invention advances within the colon by being propelled by the inflating

sleeve.

Fig.3 is a longitudinal view, partially broken away, and shows the anchoring and

sealing arrangement for attaching the sleeve to the insertion tube.
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seal ing arrangenent for attaching the sleeve to the

insertion tube.Fig.4 in an enlarged view, partially in
waewsitonoand partially broken away, and shows BEIT/IL2005/000425

enbodi nent of the anchoring3and sealing arrangenent.

Det ai | ed Description of the Invention Wth reference

to fig.l a colonoscopic apparatus 10 of the present

invention is shown with its followi ng main conponents.
Figlh e apqddraédisiewppatiblbesm sacticanahd padixdlybackengvay, and shows an

I nsertion tube wth its_ proximl section 12 connected
embedimenpplethe enchering gad sealing aHANEHMER t s di stal section

16 inserted in and protruding froma di sposabl e

di spenser 18. An exanple of a suitable dispenser and

expl anat i on of pelahichYiGLiAMADGE AR TnYENdgHINd 1N the

above referred=to PCT/T] € should bear in

m nd. t hat. the distal ction. 0 i S. .

pr oV il gefctenee 9 %eﬁaicﬂ ng%cgp}c&pp?rgfusﬁ@ngﬁ@ I%Sén% {ygntion is
Sh(?\pﬁj FHORE f&ﬂﬁv 'ixghu? O PSfentsMIihe apb&atiis rt%hﬁﬁlséd an &fdoscope

rwar dnost en an appropriate optl cal head
haeing ah imgrticnsiubd wzthuus @roxifat seeticw 12 pomneoted ép pwpperation kandle

seen also_in fi sl eeve c the el
14gndrain dbtR-din |hSeHRIRaBR oL 4 PPl s hser
L BibleSai Nind kQplhnatfoBNGH it$ BSncloning can be
8f Ir}\gln?){ %%Agr?fw%lﬁat ab ﬁ‘%c?;?tl on ?p7 aand a rear folde
fopgl initheablve réferred-td P(B’E/Ib@:ﬂ()@ﬁﬁied further in nore
details that the frontal portion covers the bending
sect il aRe dendistal SechiBhidfahe Bdcopbi® provided
frorQ&InSh%glr(%l?%ﬁ o?rﬁﬁ(ﬁe sl eevga o%s not i nfl atepv\her?
witthe esndasgc sqmomfmammsuwrhigu thet énslosavipe rand Twish rae grobe, which
paortion covers th nse({l on tube and nfo

BB HoRtsT FIMERIRRI UG DR BpIPRRTA: HECTcHOE Bybline

VI%q%{IEé{ﬁ n0Sf thiic ﬁhoﬁrsoif{jecﬂo?n ¢tif %e&f‘ﬂ@@i@@% 1 ﬁlaP Etosﬂ)&lvb Qevdly the
eeve wt e CO Exp anation of his

profaedingraizah setion b tﬁeoanddsaapex’ﬂm diktol/part ef tép rs]@dvq, ovhich is seen

i clenoes, y Ben e S B EOURGE 17 A8 APy OIPf PRl 5 1
Wi?l{ %y g}h{lﬁ]ﬂ&} RRERAM lljtﬂ%r g@ﬂaﬁ? ﬂk@ﬁ@ﬁitapﬁoﬂtlﬂmc%%@ rihé)f)erﬁlmg

eeve CO to t e endoscope’'s di stal
set@si o0the e]ihescepﬂaﬁd:ﬁp eptifal theed.i Theefontalpargom bf theesleeve does

simlar ty
not inflate when Ble endoscope advances within the colon. The rear portion covers the

insertion tube and unfolds when air or another fluid medium is supplied to the sleeve.
By virtue of this provision the endoscope is propelled by the sleeve within the colon.
Explanation of this phenomenon can be found in the above referred-to references. The
endoscope of the present invention is of similar type in the sense that it employs the
same propelling mechanism, which is based on inflation of a flexible sleeve coupled
to the endoscope’s distal section. The endoscope of the invention is of the similar type
also in the sense that it employs a disposable sleeve, which protects the endoscope

from contamination.
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also in the sense that it enploys a disposable sleeve,
whi ch protects the endoscope from contam nation. |t
wG@h@ahd2be enphasi zed, however, that the endosPOpB.2005/000425
the present invention is not limted nerely to
col onoscopy. It can be enployed in any other nedica
procedure requiring insertion of a probe in a body
passage for inspection of its interior. It is seen
al s@ shBulllite- dmphakiaéd, howeonethat ihereniasudpeof the poesamtcitreghtion
~ by an appropriate unbilical duct 20 to control unit..
is pot liwified hmpzelyh i EolEESRPY h ltacaso e CERIPYdo Hh ARY ST gprdical

for inflat.in vent | I [ SR :
progfi g ol BE k"S5, 58 Gastfee e tRipeERAr s
int&@t rol unit conprises appropriate sol enoids for

actbl vating pinch valves for the air, water and suction

tubes passing. ai o i} {.GA ;

contrior e igdHe Pladedt Wil iBingiC bond R Ky apprgpriac

umbilical ¥@dt@0.to Woﬁiﬂol&ﬁﬁt e vhigipisipeovidediwith prsessca of compiessed
the colon for irrigation. It is not shown jn_det

airtkfw[; inftesingrad) @gﬁ@a ¢ Alevendt ishaet showm; speeifisalin 7 shad be
upe . i . i . 0
api g Baf Bl R s g P e LG R BERERE ot

valREELds MMLr, | WatbdSubtion BEOpasbiap athegithesmbilalcdurt. Near the
mention vertebrae and strings, which can be, )
comteoliumif] 20 daereys piewided adilask 22@1951 Wik kYAt Whichifap begsppplied

o-cal | ed tilumen,. w i.h passages for supplyin
una\ﬁtpé‘?ss?rgﬂnﬁ%? @9&?‘?@% 11E)r}ga{a{I&f\liacuum for sucti gg yThg
mul tilunen is provided also with a passage for. ) )
i nt dioidwot slepveumydetail, buhere sheuli Bear in gund; that yiithin the insertion

e
en&ckk‘éo%kie? NIk deFicRs R RMINON tHe A SARBng Wihcdevivesn bae ta mention

tot control unit and to the flask. In fig.2a there_ .
veitebrathiomd stringsdiwehigh osache aranérulated bé’nﬁ@sb@ﬁ‘ge’ pEidng working

chigebpr el LRt VAT AERd bR un G S phtiftion ora
vaSifh FQsutdoRf THNRuRMEASSE AOfrovde@ialoouitls b passafe fdreinkodlicing

passage. A dedi cated
surgical instruments into the colon as might be required during the endoscopic

procedure. The multilumen extends through the endoscope and through the handle to a

connector means 26, which connects it to the control unit and to the flask.

In fig.2a there is shown the distal section of the endoscope being inserted into
a body passage of a patient, e.g. the colon. The disposable dispenser 18 and the
proximal section 12 of the endoscope remain outside of the body passage. A dedicated
garment 30 can support the rearmost part of the distal section, for example as
explained in International patent application PCT/IL2004/000372. By virtue of this

provision more convenient operation of the endoscope is possible.
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garnent 30 can support the rearnost part of the dista

section, for exanple as explained in International
w@aaoentozeppl i cati on PCT/1L2004/ 000372. By Vi rtRET/af2005/000425

this provision nore conveni #&nt operation of the

endoscope is possible.Referring nowto figs. 2a, 2b it

is seen that distal section 16 of the endoscope

extends al ong the colon 32. The distal section

COMREfes@Ss AoW 't Bigs SRS b anis Iéerpthay didedl sedtivh 16 af dheemloscope

head 36 fitted with illum nation neans and vi ew 9 .
exiopds dengiherasian 3 bR hstal SoGAM SUEPERS ST IFCSEaPLAY Brovided

Jnterior,(n hown).., . . di ' . .
witbch e 664 5 B She ifidh Shegh Sha DB Bptic ps required
fordBRiangatidhCofRhO BSlof B Ghler (nbbsidwan) MDliedistabsediion also comprises

section includes the forwardnost region of an

a bemdingt seotion 3Bewirh i situeterticking the\probe segtiopofpglermore the
.entire th ength of the, distal: sectij.on. | eeve i
dlﬁ‘?ﬁﬁ?ﬁt‘é’eﬂﬁﬁ'é{ifsgge grwrélgtog} reegf?ltngog gﬁ mpati b 'etu%?g%f ic e

material, such as polyam de having a thickness of .
pr etferleible alsova 42Csurdoundsnentire tthe Jengtle f (thedistg]esection. The

f t al i nfl at abl . ' . . .
st et gie R DEEBIEROsiP b Mhslsifa Gt APl imide
ha?ﬁ%%%i&@k&sﬁ 8 prcfer@bly tbOuS b@ eieronoVRIis so@r eay thdfontal non-

0

war dnost region of the insertion tube. The fol (glgeﬂ
infrnatile gortixin 1Theof shesleeve sovers hndetne hendingaisedon and the, prode,

o350 BB o o L0 PP e S hletaion o

th@ffseMidh tbe. TR folfeal fosor 6f thatestve agafrangedhischedr®ertina and,
designated by reference nuneral 44. hi_ fig.2b is_sh

whempressereds suppliop o the wleat® sherfoldrdrportien breins tpastld émggf: uce
g R e e SR P BhER b B Bk B9 Rrence

nuﬂfeﬂc}%ah?ﬁg.% i§ SERNERGS T ERIo8¢opd Gidviites sl thelbedy passage
m nd, howeVer, that since the folded portion is

byl it mopdliedi witknt the slsevedinflgtes.dt isi seen theh inflafedapgion [mgagases its
remai ns defl at ed .around th%_‘@endi ng section and thus
[

lengiheandesignated by reberengr U di®y section is not
conprom sed. Furthernore, seeing that the sleeve
r emeDnes skadubdpeardiaf iuarde hosvewen dhat iséncgrthp &olded partissis located

be%%@f@?gegaglggsggtt?(?%hﬂ%pl%{;%g%@%yg lrjet:nslalm(%.lse dgﬂaqgﬁa tal%'imﬁ‘rlﬂe bending

section and thus maneuverability of the bending section is not compromised.

=

Furthermore, seeing that the sleeve remains always deflated around the probe,
it almost does not increase the probe’s outside diameter and therefore insertion of the
endoscope within the patient’s body can be carried out easier and without undue

discomfort for a patient.
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endoscope within the patient's body can be carried out
easi er and w thout undue disconfort for a

weaiosen2oReferring to fig.3 it shows the enl arpedIL2005/000425
portion of the distal sectieon 16, which is shown
schematically in a situation when the pressure is
supplied to the sleeve and it begins to unfold and
inflate. One can see that the inflated portion 44 of
t he Refep@ivetostie. B Qumdwstthe eflargad pdrivatof thydiotal edctiphd 6, which
insertion tube 40. Various devices of the, endgscope .

is shewarschereaticaly isapijuatigh When e rEsres S%@lﬂﬁ 4R Sg%vﬁ god it
are.sho e devi e

oo 1 SR, o i (R 0D, BEpfin pHRIeR! B8tk Mlepve

surkGurfeld the $orMrdmast Qé%]iwltdﬁ the!linsestioni tabe 462 Viagious deviegsi ofythe
the vertebrae. Furthernore anpng those, devi ces_ one g%{]ong

endnsnopepvhich ara meeessais Ao HeoReEHNBANdfUpeiionnes o
cabl e. 54 for ener.qgi zi C : jdi
thasfy efl‘?ﬁ%ﬂes 25 WS hV%ggbV\ré‘!r: Etl%né]j!q g}?anne: %g&?lﬁge?zt gﬁegbévﬁbmen e
cohiRie@Uidichsles ANAGL With el 6RinkorS2s tippbpémagngithe asrtebrae.
required for inflating the sleeve. It i s]é%amgn al so
Futthenmore empng theselferdeesone cammention: & qamesy hgagelo connected to an
ter m nat by a ca 2 ' . I i : :
cleciq ot 57 tof Ptz BF cubllfthe b ABug AR 56 with o working

chirshe'38 SGWBIcS REGkd Wghmnigubhaﬁhauladmbe Gt frer sitpphydng air as
that cap 62 is provided with a transparent w ndow

requtired digrhinfikfingrthe sleeyd. nat i ng | i ght can propagate so as
the viewing optics of the canmera head nay observe the

i Nt qf {sQgho@h dAidvethhothe fEpsaansst cAtremityerfnhd slskver termimateeby a
66 is provided, which surrounds an interpal byshin

capéperwisigh theudleayn is pralinglyetechsd forerampln BY £ SPHRS) seal 64. It s
ortion of..t | eeve. | retai ' [ n:.a :
nof ot egeiftilfy Bl S e EGRREL MHal Hb! AUCBBAGH with 2
trah%?a:érﬁt\ﬁﬁ&@b Russ WicREThematiAy Bgltan Ropigaenoat thdreiewing

skirt nmenber term nates by an annul ar. shoul der 70,

optis afthe aarers hetbmay obssaveptbe interiors theody|Ragspge:t o
unfol d over the shoul der as soon as pressure is

SUPPA}, etetndl §138 By S6tib pRvaied! Haichistrroumslap ihtehe] bEshing

virtue of this provision, unfolding of the._ sleeve, )
mémmbars6&| it enithe anscoiqambeclihe fefiedaortonetl g slpeye is retained
within an annular space provided between the external skirt member and the internal
bushing member. The rear portion of the skirt member terminates by an annular
shoulder 70, which causes the folded portion of the sleeve to unfold over the shoulder
as soon as pressure is supplied to the sleeve through the air supply tube. By virtue of
this provision, unfolding of the sleeve takes place in an organized fashion, i.e. evenly
and without entanglement. The internal bushing and the skirt are configured as thin
walled cylindrical bodies manufactured from plastic material, so as to impart
flexibility to their walls and at the same time to retain their thickness at a minimum,
which is required for retaining the sleeve and preventing its entanglement during

unfolding. In practice the wall thickness of the skirt member and the bushing member

is of about several tenths of a micron.
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and wi t hout entangl enent. The internal bushing and the

skirt are configured as thin walled cylindrical bodies
worecvafiaeour ed from plastic material, so as to PECPH2005/000425

flexibility to their walls and at the sane tine to

retain their thickness at a mninmum which is required

for retaining the sleeve and preventing its

entangl enent during unfolding. In practice the wall

t hi akI@siag b, stemysdthartconmedtion neeads stitbleufohfungtioming es a seal

is of about several tenths of. a m.cron.An O-ri.ng.72
sprie, ssyingly esuresshn Sonial ORISR AL S Ak BIRBHeEpr SRR T4
as_a. seal. F 0, [ ngl: ; f ty@fainine ring is
T 3p@irbE S e b A B RENAE by 26 TRE) Bining ring
cou&l Weh Pb&yitibty" fon dethélghédt bysesmbs comeation tit derietdimediate ring
ring 76. The retaining ring i.s coy Ie(g%\m?th . ¢
76 pukei Biel ingeytion fubg ek %%PGW%S@HQ% Ve ResiPhery ©
internediate rin p t [ jjO e 7Rehkiddin
the S g i o TR B (IR, SRR PRebUaeTRe Eultiding
trahdVeRANR AR @obved Q@ irteriied doBinabpiag tengagemenowihtoettesponding
grooves 78, extending transversally. The, grooves arege d
tonignese RO peotusking frappihegneatiy &ing PHrhsE 8F FeSEyPs g an
ing fromthe inwardly facing

t ongues 80, protr
Pf%?:&?ftﬁ%8¥vfzfd8$h“t$¥88€eét aining ring and protruding towards
the grooves. At the end of the endoscopi c.procedu
t he Péﬁhl@smbp‘éthesﬁné%f@nl&tléﬂchpfﬁm@%@dﬁé‘g&?e ﬁgggaﬁt}%teéﬁ‘i&’m the
.S di sconnect fro | geV, hipiC, | dohe if
bodiy, passege 4Rd 3% ?Sg? %r%eglﬁgigﬁ%ﬁ @@ts\?\?egg. s@ﬁe&iﬁn@ﬁf ??lgn tube
opEﬁﬂﬁtrﬁﬁ{uaW%r triisth el intetioR dilkt ®gethag witBythe iinterneedidte tring. By
transversal el ongated grooves 78, relative rotati onaLo d
vintst mﬂneitmnawr@alsgmge&ed@@mteﬁ d8; slgiNesromtignplymoyen & gwe
until. the tongues esca om t 0B9s and
belifign it SmEHes A st g oD Do SRR (20 (L Bopls an
ard HOCar§ 3ol an ¢ z%‘a?ﬁﬂngdhgﬁ%drﬁdﬁt she thecinscThien tubt eambeidatached
ring irs fitted w an inlet 82, which is depl oyed
frdme theestaeve.ne el ongat ed grooves so as to be in flow
comuni cation with the air-supply tube 60. The

out WaeGhrhaGhB dingus fiaee wath ancihket 82,nghich ixgdeployied between the
provided with an annul ar o ) )
elongated grooves so as to be in flow communication with the air-supply tube 60.

The outwardly facing surface of retaining ring 74 is provided with an annular
depression adapted for deployment of the O-ring 72. By virtue of this provision the
skirt member is in sealing engagement with the retaining ring. Since the O-ring
presses flexible sleeve 42 to the annular depression of the retaining ring, the space
between the skirt member and the bushing member is sealed and therefore there is no
propagation of air towards the forward portion 17 of the sleeve and it cannot inflate.
Retaining ring 74 is fitted also with an annular groove 84, which accommodates
therein a sealing ring 86, put over the intermediate ring 76. By virtue of this provision
sealing arrangement is provided, which prevents propagating of air between retaining
ring and the intermediate ring towards the forward portion 17, thus again preventing

inflation of the forward portion of the sleeve.
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depressi on adapted for deploynent of the Oring 72. By
virtue of this provision the skirt menber is in
waeeabiingoengagement with the retaining ring. SPCIEL20$58000425
Oring presses flexible slegve 42 to the annul ar
depression of the retaining ring, the space between
the skirt nmenber and the bushing nenber is seal ed and
therefore there is no propagation of air towards the
f or wedafl HeOkhdiBNappfediited ket she ebtsfeadedcmhedcamhmmg and sealing
inflate. Retaining ring 74 is fitied als
meehrnismaris gfem\ﬁlénm Thisi a1l RsRIes COUR 9e| é?eeve to the
G R B AR b RO o S

Sle@{eqydrggﬁlatM| ch prevents propagating of air between
retaining ring and the internmediate ring towards the

foryard rti-on S t
Rt R
meBRRAES iR, NAthis Rebabbvet dies elenbad velnclhare eguaog with the

seal ing nmechanismis very sinple. Thi s@?‘gchanl sm

embodibiea shaowmiil fig- We dusigmoiedity hResamestEUrRsT TRl These

eleg'gp{sl 13%:}' (g% ﬁré)n?? %;}fa? ?5&‘?1' Hrﬁvﬁ"ﬁl fe@@c ftﬁhr Y68 section

32188 %éﬁﬁﬁ@sécﬁoﬁ B8, tﬁe aidei€ioh mﬂdm theaﬁtet‘rhedm}ta crimgr’/ﬁnzgt}amd inlet
'seal 1 ng mechani smis shown. In this enbodi

82,et[he reksint sembicc 66, the faldedrpertion (A of He HRDHSd tlgﬁam ppHjion

.3 are ted b
44 RS B e s e, By SCEbAAR LOUERPrScontras
to QI‘R{ fe%'ibu% TerModifents k1A \Washih B eng@nbdreis Seovided vah atbreadening

bendi ng section 38, the insertion tube 40, the
torgnb g qmmm & ovkich gurreungstthe atermadiase rigg 76; ffbe dRpgue portion is

flttgﬁ eWithy t]oag%ea g%f 3 hs:ﬁd 5\% 4ap? Qie }os Ibgfevte Igﬁap?)h%e \éﬁgag@ﬂlgnt with

cofr@ %@Bﬂﬁgstrahﬁ‘\;eﬁa‘l‘ 3todes hiaBe of BN BiitsTI8 pefiphey @f thd imtermediate
trast to the previous enbodi nent, this bushing

rmrge Blyenrtus op ttziv ipriesdsion e sleeveoeadehd eRPDieshisy eﬁéﬁefl’lﬂ%fhate ring
whllch suyrounds the internediate ring 76. The
HroPRSRUIEY QT 4SHCPLCRE { t ed with tongues 90, which are
adapt ed to be in snapping en%dserrent Wi th

cor r’ﬁrﬁﬂmshﬁlng guetnaben $/povisle foswardpanglar showldsy P2, wich is
fit e(celr\!vft)h %rrn%ll pfrotrusmnsrbt og%géagement with a tail portion 96 of a retaining

ring 98. This retaining ring similarly to the retaining ring of the previous embodiment
is in sealing arrangement with the outside periphery of the intermediate ring. However
in contrast with the previous embodiment the retaining ring is not provided with
tongues for engagement with the intermediate ring. The outwardly facing periphery of
the retaining ring is configured with a sloping section 100 and with a cylindrical
section 102. By virtue of this, provision folded portion 15 of the sleeve smoothly

converges with the non-inflatable portion 17.
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ring. By virtue of this provision the sleeve can be

coupled to the internediate ring with possibility for
waledagirent . The bushing nmenber is provided w BET/H.2005/000425

forward annul ar shoul der 929 which is fitted with

smal | protrusions 94 for engagenment with a tail

portion 96 of a retaining ring 98. This retaining ring

simlarly to the retaining ring of the previous

enbegi ERNportion iaRd I8 biigarashbalige arndonfigtied tand dimessiched in

peri phery of the internedi ate ring. Hgvvever in .. .
suahormerrer that eh apwdanpacs Hifsis é’ﬁ%‘ﬂ@?‘ﬁ%ﬁﬁe ?tﬁ’@e?'eé s54'ing ging 106
. ring iis_nho rovid Myhd
s et PR s Yihad 8P U tpeel 39 EREnilded
poitfontof el Séc¥e Tong aik] Wich Sowla ehiegbiétedeniticlbushinl amimigr and the

section 100 and with a cylindrical section 102. By
retyinmgumgof this, provision folded portion 15 of the

sl eeve snoothly converges with the non-inflatable

por tA R¥ldihg- ridpe108as lprpvadéd, avhiangghithyefitaninubwsids ipetiplbey of the

are configured and di nensioned in such a mapner ihat
shandarfuind pessesdt 1othe @il Moskioni 8% thHe seqyEingdhs, whele assembly

seal i ing 106 |s i whi :
togﬁﬁ}eﬁ!’lﬁ%t%eg e FRSET gpm%ggoégegﬁ%o sea(lié1 tc?ﬁlg%u n-1E oi Jgge portion 17
beRReh iR offwa: 9 fadife peripi@ynotidie shuulddn 92carddtheribwardly facing

bet ween the bushi ng nmenber and the retaining ring. A
petiphiedy afthehaldingdng §0%r ovi ded, which tightly fits the

out si de periphery of the shoulder 92 and presses it to

t he Ti@ighod PoriwabdeAfomitynofsthe shoulderds tined whith & asméariingercut
together. The sl eeve passes fromthe fqlded portion_l

116 gott aveomorpdating ticetite aFerlingong (nop shapab:io S5l %?%m&afﬁble

faci ri ry of th I ' :
poris HnEaFrBHER <8 whitE RERHRE bef¥es POk R Holding
rideorward extremty of the shoulder is fitted with an

nnul ar undercut 110 for accommodating thereinto a

seal | i : : . o
sor (1158 Uit SRR wEl A uieeqs A Eh BbdiiRt OV in g4
allB&% \BESlidchBe Sleow Wahe RRRettibheubeokith pessibility for detachment. At the

same time this mechanism prevents the frontal portion of the sleeve from inflation and

therefore the maneuverability of the endoscope’s bending section is not compromised.

Similarly to the previous embodiment it is advantageous if the air inlet 82 is
located between the grooves of the intermediate ring. It should be appreciated,
however, that the inlet could be located in any other place, provided that its location

prevents the air from approaching the forward portion of the sleeve.

It should be appreciated that the present 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.

When used in the following claims, the meaning of terms “comprise”,

“include”, “have” and their conjugates is “including but not limited to™.
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Thus the anchoring and sealing arrangenent of the
enbodi nrent shown in fig.4 allows coupling the sl eeve

W0 eooshe2dfnserti on tube with possibility for depPemiueeen000425
At the sanme tinme this nechafi smprevents the frontal
portion of the sleeve frominflation and therefore the
maneuverability of the endoscope's bending section is
not conpromised. Similarly to the previous enbodi nent
it [SshAlkBRAis3gRe uppictiatedethai the fdadtred Aiscloseddnttbel foregoing
bet ween the grooves of the inter g%%be ri

ng. It .

dessription) and/qspipr e fatleyingh et ran ﬁéc?ﬂﬁ%ﬂn-‘/&’éuﬁhawmgs

be, | ocated. in : [ i izinge the
mapopf EhE bl aff o BRE SEmpiopich uRA € mh@Ak) 1ok fealline,
prel@ittihvAtieh id fieeSe &MR thdréofshoul d be appreci ated t hat

the present invention is not limted to the

abovedescri bed enbodi nents and that changes and one

ordinarily skilled in the art can make nodifications

wi t hout deviation fromthe scope of the invention, as

w Il be defined in the appended clains. When used in
the followi ng clainms, the neaning of ternms "conprise",
"include", "have" and their conjugates is "including

but not limted to".It should al so be appreciated that
the features disclosed in the foregoing description,
and/or in the followi ng clainms, and/or in the
acconmpanyi ng drawi ngs nmay, both separately and in any
conbi nation thereof, are material for realizing the
present invention in diverse forns thereof.C ains W
claim 1. An apparatus for endoscopi c exam nation of a
body passage, said apparatus including a flexible
endoscope and an infl atable sleeve, said endoscope
having a proximal end and a distal end, said distal
end having an insertion tube, a bending section and a
probe, wherein the inprovenent conprises said sleeve
conprising a rear folded portion and a frontal

unfol ded portion, said rear portion of the sleeve
bei ng | ocated behi nd the bendi ng section, wherein,
upon
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inflation of said sleeve, said rear portion of said
sl eeve unfol ds and propels the endoscope within the

whoeowy/1pessage and said frontal portion of sai dPGT/HE&/000425

remai ns unfolded. 2. The apparatus as defined in claim
1, in which said sleeve is coupled to the endoscope
with a neans for detachnent. 3. The apparatus as
defined in claim2, in which said sleeve is coupled to

Cldihg endoscope by an anchoring and seal i ng mechani sm

erein said nechanism attaches said sl eeve to said

Weea%%cope at the begi nning of an endoscopic

exam nati on and detaches said sl eeve fromsaid

oo o 1 Gud o g LI o
anc i gd.rﬁi'ﬁ% Qfl iﬁﬁaénidﬂgzogf GREM SMafB dedvBEsaid &tfostope having

por e sl eeve ominflation. 5. The apparatus
as dafroxianl iend ehdiandidtal whdrseidndistal énghayiag fagy mpstion tube, a

opt PETIREARCTgh A1 S5PUm PEPCHS Ehoctp By g, Cp Pl seid sleeve
| e%&ﬁ{)ﬁﬁ{l isaogaéa% Sofdkd Yoesh b %afrgnﬁﬂﬁnfoﬁded_-rg&éign, said rear

appar at us ined i'n claimb5, wherein sai )

i ncposiiea of the siesyeaseing losatad behiné thebgnding sehtiet evherein, upon
view ng optics may observe an interjor of b

pas zﬂﬁb”g‘ﬁ’? of s3d slegm sald ear POTRK ‘%Insélﬂi sﬁ?]evg I“ﬂhljr&%?n%da/mpels the
wher gi | g & | B S8 Frotall pUrB6R Y said sleeve
busﬁlﬁé}l%cﬁéén‘g’g?ﬂgﬁ{g ?(ch't h%?gggonpri Si na an 1g(t er nal

ski kématBsiefoldeds r oundi ng t he bushi ng nenber to define

an annul ar space between the bushing nmenmber and the

SKi Fipe rﬁgﬂgﬁr S a fokd iﬁ’%raqimrﬁ"’lﬁ winki egidrddevt 8 chled to the
retained"w thin the annular space and unfol di ng

t heregfiésoope With 2 mecanpfrardatacsmens. def i ned in claim 7,
wherein said skirt nenber is made of a plastic

mat 6i"'hieaelpparatus as defined in claim 2, in which said sleeve is coupled to the

endoscope by an anchoring and sealing mechanism, wherein said mechanism
attaches said sleeve to said endoscope at the beginning of an endoscopic
examination and detaches said sleeve from said endoscope at the end of the

endoscopic examination.

4. The apparatus as defined in claim 3, wherein said anchoring and sealing

mechanism seals the frontal portion of the sleeve from inflation.

5. The apparatus as defined in claim 4, wherein said probe further comprises an
optical head with a cap and viewing optics, wherein a forward most end of the

frontal sleeve portion is attached to said cap.

6. The apparatus as defined in claim 5, wherein said cap includes a transparent
window through which the viewing optics may observe an interior of the body

passage.
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9. The apparatus as defined in claim7, wherein said
anchoring and sealing nechani smfurther conprises an

WO nioénneod ate ring securable on the insertion PCBE.2005/000425

behi nd t he bendi ng section,12and further conprises a
retaining ring detachably coupled with said
internmedi ate ring, said skirt nenber being secured on
the retaining ring. 10. The apparatus as defined in
ci. aiTte Appavias b definddlinstlhin 6rembein kd igpesgpuubel inpludes an
the retaining ring by a_sea rs rings.. 11. The ap ar at us

r

as internale Bushing: menbey an nCUAPTHING A1 FHAY memmber
el 0 SRIRIEC the bt SnenfHoP TSR Corl BAGIAY sfhcB RByeen. the

connection e apparatus as defined in claim11,
whe bailing aiethbeniuel tire dkiat membery wherdin said rear dolded peitign being
said retaining ring_including r.y espondi ng tongues
snapgipingd yithinghe aamia S@P‘fq?ngd’r“g‘ﬁﬂln&éﬁgggo@s . The
apparatus as defined in claim11l, wherein said

i §1t aheeghates b defitel mgelpino?) whereini salid srirti méber ip/miagh of a
is in flow comunication with an air supply tube. 14.

The Plgspaptaii@l.as defined in claim 13, wherein said

inlet is situated between the grooves. 15. The )
a@pamat appasssusdes idefiaed in clany Owhededr edid aghering and sealing

retaining ring being jn sealing engagenent with the .

| nt aReebaTSn URPHLOTEISC Al THERARCALE SOg SotspN h e R insertion
cl aime7 pedf§" ik nbe?ﬁln% QOERAT WA 1ARHerS 8Gtnbfisks "B GRS ring
furt’her conprises a retaining ring and an internedi at e
ri n@letashibiicoupled! wilg| spice ngealiite ring, rsaghiskirt eteaiber ryging
ring, wherein said retaining ring being detachably
coupbadedpr thedefpmingding nenber. 17. The apparatus as
defined in claim16, wherein said internediate ring

i DG Tideppanne \ue defindl madlanmbdshhanenveidmkirt meoibgtibeigg secured

correspondi ng tongues snappi ngly
on the retaining ring by a seal spring.

11. The apparatus as defined in claim 9, wherein said retaining ring being coupled

with the intermediate ring by a snap connection.

12. The apparatus as defined in claim 11, wherein said intermediate ring includes
grooves and said retaining ring including corresponding tongues snappingly

engageable with said grooves.

13. The apparatus as defined in claim 11, wherein said intermediate ring being
provided with an inlet, which is in flow communication with an air supply

tube.

14. The apparatus as defined in claim 13, wherein said inlet is situated between the

grooves.

15. The apparatus as defined in claim 9, wherein said retaining ring being in

sealing engagement with the intermediate ring.

16. The apparatus as defined in claim 7, wherein said anchoring and sealing

mechanism further comprises a retaining ring and an intermediate ring, which
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engageabl e with said grooves. 18. The apparatus as
defined in claim17, wherein said bushing nenber

w0 p@bsadizng a shoul der portion sealingly engagep@i/a 200300425

the retaining ring and the Bnternmedi ate ring. 19. The
apparatus as defined in claim17, wherein said
anchoring and seal ing mechani smfurther conprises a

hol ding ring sealingly engageable with the shoul der

por isi aling®?P engagertlh oxitto faip rretaaiing nggawpeisinesad refaining ring

fl exi bl e endoscope w thin, a bod assage, conprisin

pr oleing ﬁ‘@ta%hé‘bb’ @H%g%@éawaﬁl?ﬁ&%“ﬁ?f'l atabl e sl eeve )
capabl e upon inflation to propel the probe within the
HGdYhe apmeaes anbefinetlrin shi 16| shvrsiteni intemediate gag includes

fol ded portion and a frantal  upfol ded porti Verl

t hegrﬁpﬁfeﬁ}ndssa}dcp‘ﬁg‘t“%&?“f‘otiﬁr PrebiderfeoBling Rigie Shpdidely
rea Ll t he sl eeve whil e keepi th
ORI pREH R tes PLT e

18. The apparatus as defined in claim 17, wherein said bushing member including

a shoulder portion sealingly engageable with the retaining ring and the

intermediate ring.

19. The apparatus as defined in claim 17, wherein said anchoring and sealing
mechanism further comprises a holding ring sealingly engageable with the

shoulder portion.

20. A method of propelling a probe of a flexible endoscope within 2 body passage,
comprising providing said endoscope with an inflatable sleeve capable upon
inflation to propel the probe within the body passage, wherein said sleeve
comprises a rear folded portion and a frontal unfolded portion covering the
probe, said method further comprises inflating the rear folded portion of the

sleeve while keeping the frontal portion deflated.



