Endoscopi ¢ Apparatus Provided Wth Pressure Relief

Arrangenent [0001] Field of the Invention [0002] The
wonesas44envent i on rel ates generally to the fi eC#info06/001480

endoscopy and specifically to endoscopi c apparat us

used for col onoscopi c procedures during which a

flexible tube is inserted through the rectuminto the

colon for exam nation of the colon's interior for

rmalities the e b Splnsuf f | gt ed. re

EndosfpiF Rpracind Brivide WithcRirRssure Reflef Kfangement
pressure relief neans, which prevents the pressure
within the colon fromexceeding a certain |evel. By
virtue of this relief neans, it is possible to prevent
barotrauma injuries, |ike rupturing of the col on,
perforation of the cecum etc. [0003] Background of
the Invention [0004] The consequences of barotrauma
caused during col onoscopi c procedure are wel |
docunent ed; see for exanple an article "A
retrospective anal ysis of cecal barotrauma caused by
col onoscope air flow and pressure",
Gastroi ntesti nal Endoscopy, 2005, volunme 61, No.l

[0001] 3TField of o Mifehtiom t he i ndustry, there are various known
endoscopes for nedical or industrial applications,

which are provided with means for measuring inner
[0002] i presentduivention relntesesemsalboipithe fisld o endoscoppand spseifiealy to
[ ' . a 41, 1, 257
endosconfPBRBLAG L RS AL B R Eeg idpfihe
through the/mectuenimtathn eolofi fdrlerarinatiecdfi thaccdnt o itaipe forJbadraialtidsdmnd
Rat ent. 4, 469, 091 i scl oses that {he sheath and ,
the colondy gﬂ*ffﬂatf iatepanioiche Bt BSHRTEIe €3 PEFATS rlismeans,
which prévefits tRSpredsiRIWittiR tHe@6lof fidifetBédind] cdridth 1041 OBy viHl€ of this
. pressure is neasured, so as to avoid areas MAtF t oo
relief megisg iy ispassibledo prevergbarotrauma i) pies dike réptudag ofitsy colon, perforation
Ofﬂwca%h§%kpses a tononetric catheter having one or nore
préssure transnitting chanbers for sensing the
i nternal pressure, such as the internal abdom na
[0003] DQ§§ﬁgﬁ@ﬁd@ﬁﬁkld&%ﬂ&h (US Pat ent 4,893,634) disploses
an endoscope wth an open-end capillary tube with a
pressure neasuring instrunent on one of its ends. .
[0004] [ OBGEbndeuérsesdfbarduamme caued GRINRRORREEPHIC PARRAIrS hktSRd)

{q which the insertion tube i;s covered
documented; see for example an article “A retrospective analysis of cecal barotrauma caused by

colonoscope air flow and pressure”, Gastrointestinal Endoscopy, 2005, volume 61, No.1, 37-45.

[0005] In the industry, there are various known endoscopes for medical or industrial
applications, which are provided with means for measuring inner pressure during the endoscopic
procedure, but not for releasing the pressure. Machida (US Patent 4,41 1,257) discloses that the
inner pressure can be seen in the eye lens zone of the inspection endoscope; Slanetz (US Patent
4,469,091) discloses that the sheath and electrodes are attached to the ohmmeter so that, when
the instrument contacts the wall of the colon, the pressure is measured, so as to avoid areas with
too high a pressure; Sugrue (US Patent 5,433,216) discloses a tonometric catheter having one or

more pressure transmitting chambers for sensing the internal pressure, such as the internal



by an infl atabl e di sposabl e sl eeve, such as discl osed

by Ei zenfeld (WO 2004/016299; International patent
wappi7iocatsz on PCT/ | L2003/ 000661) and Bar- O ( WOPRDAG20246/001480

10204; International patent application

PCT/ | L2005/ 000425). Wil e each relies on the use of

sone type of gas to inflate the di sposabl e sleeve,

nei t her provides any nmeans for rel easi ng gas and

avdomine HELGR 0B SR S RLES LRI B30 h ARt B prne

capillary fibS AR ﬁ?k‘é@sﬁb ARYAIAL instrife@MQR6 OpitCer@gpar at uses with
such infl at eabl e di sposabl e sl eeves are provided with

a means for pressure relief, Barotrauma can occur and
[0006] ait is alsslkeywretotuse eﬂdosgophﬂppdraﬂnﬁﬁspinaﬂﬁcmmb iinsgrtioh dube is covered
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mtemauohafﬂaﬁhﬁiﬂpﬁcaiaﬁqfd‘rﬂqu037@066@ O) 1) Ad m%( 800531 19064;! osed
I n "Takahashi (US Pat ent hi s device

Intematloudrmten‘smhaatm@ﬁmzﬁmlewmé) “ﬂﬂle@a@tbtehewrt the usqpefsome type
into t n t I
o g t e A RATRTE i EBASS e BB e B B

preventing ba®téuma he endoscope |s provi ded al so mnth a gas

pressure control device, which has a bl eeder

communi cating with the gas supply passage and open
[0007] urﬁmp dkigher thetcoaveantional o e0pe$\ oyt anamﬂﬁéahl%dlmcmdédslme nor

the bl eeder fromthe ereo to G
the endosgbiSe BorBiiies Wi SheiEAHBRT il HEOER oo @iSfigt fiigans
for pressiir8 adliet, Bardt@atha 3pPbdcatlardiuntitelvirddnt injady\heay thgﬂademuﬁng the
pressure exceeds a certain |imt, corresponding to the

endoscop&pmweéarq véhea pressiere ohir 1ssupRlisd ot ihallew bady eigamnd open
t he bl eeder, thereby releaS|ng the air to the outside

0008 RS R BB o b BB0 B s

(Us PatefX 5, 1036800 SI%isIdetviéE%oﬁa ﬁééhhbﬁ’eaﬂi @Bk iafdmatableRaitd éAQ@ tlib@Ss
been Mﬁt dramn out of a hO||OM/Or an of the patrent's

pumped iifhe ingide of thesheathyio allow ag ipger thg endpgeope fa berpavedsfrom
the sleevé I:ﬁle %H@(ﬁ&ﬁ:e s El%vﬂlgﬁ aldb mg ggs g&&g‘é)&onﬁgf’dé@ﬁe Icf? ﬁgsda

hi's device iS to prevent’ bursting
bleeder comniuhaamkg‘aiﬂm thetigas supplydabsage aml Qp&d upwandbyt toitim atmdm]hen‘eoA ball

valve is ;@%%6 Igg g%ﬂ%eea%g@% Sl?egli Dy ea/eetnereo o cﬁ)rsg h{e%lljenger v%'henqge pressure

of air in the sleeve is less than the load applied on the ball valve. When this pressure exceeds a

certain limit, corresponding to the applied load, the ball valve should float up and open the
bleeder, thereby releasing the air to the outside and preventing the sleeve from bursting.
Unfortunately this sheath device is intended merely for easy removal of the insert tube from the
sleeve after the tube has been withdrawn out of a hollow organ of the patient’s body. The easy
removal is achieved due to inflation of the sheath. The gas pressure control device employed in
this sheath device is designed to prevent bursting of the sheath during inflation and is not
intended for and is not capable of preventing barotrauma during the endoscopic procedure when

the insertion tube is located inside the hollow organ and the pressure of air is supplied into the

hollow organ.



the insertion tube is |ocated inside the holl ow organ
and the pressure of air is supplied into the holl ow
wonreen744009] Sunmmary of the Invention [0010] PO®1L2006/001480
obj ect of the present invention is to provide an
endoscopi ¢ apparatus with a relief arrangenent capable
of preventing injuries caused during the endoscopic
procedure when the pressure of air is supplied through
the inseriion tuhe to the hollow organ or to the body
[0009] éESWﬁéﬂgﬂhhgﬁﬁggﬁ%¥lomﬁng description, the body
channel neans any body passage, cavity or organ, whose
RSl i i ith a relief
100101 e ot i B e o
arrangemens cdpablp b pricvkntiag iuvigscesssd duringthe endoseapitpreessiyre Wm the,

d , which i . .
pressurc of i 5 SRS BRELL e SArtion ookt th e AT eioy B g Bp P fanel.
In the follebiin%‘H%scﬁBti&ﬂ] €he HOMP Bhdn@Bl théank anyady ipdSage, pavdiyor bfzan, whose

~ _relief arrangenent for an endoscopi ¢ apparatus, which
interior is ke examinadsiusing thewadeseonig Pireditire in the body cavity

during the endoscopi c procedure. [0013] Still a
further opject_of . the.invention is to provide.a
00111 f%ae ofihe Skt s aRinunts it Ppiie ek DRy it Brangement for
an endoscBPiRApptratSs, wMHhGS cdrivesidRaRl ingle Both @erativhlayd ireinbigtenage.
pressure fromthe body channel when this pressure
exceeds a certain preset level or to relieve pressure
[0012] upOfrth@®djevi sfgheineantion dd togirapidd a pressnreaelisfsirangeppmt fopn

unit. [0014] [For a befter und t andi f.the.
endoscon RpoEbe A T o SpbReE e et i e Bl G e

endoscopfc?r@nfeﬁﬁ%.e will now be made to the foll ow ng
description of its enbodi nents taken in conbination
Wi th the acconpanyi ng drawi ngs. [0015] Bri ef
[0013] Desillrai fintthed Bbjeét of e ibvetion gsto pi¥ide]a gresgurerelief asramgementfor an
schematic view of _the prior, t endoscopic rat ys
endoscopﬂ:.r q;xppr&@a, Wlfl‘hl.s ga}aﬁbge&f . fomatic i o rg]eeafmgé)rgq% \fgpnfi) ?’ﬁ%ﬁ#}f
channel Vﬁ{eglt}ug pleSsufe CHcagk 3 TBRATh PRkt 1RO rélftfe BRESUFOUpIRIEIDihg a
e

oyed in the endoscopic
control signal from a system control unit.

[0014]  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.
[0015] Brief Description of the Drawings

[0016]  Fig. 1is a general schematic view of the prior art endoscopic apparatus provided with
a disposable inflatable sleeve.

[0017]  Fig. 2 is a diagrammatical view of the control system employed in the endoscopic
apparatus shown in Fig.1.



apparatus shown in Fig.l.[0018] Fig. 3a shows a first

enbodi nent of the pressure relief arrangenent, which
woam7me4anepl oyed in the endoscopi c apparat us pPESAEN108€I001480

in Fig. 1, wherein the fluid control systemis

provided with a check valve retrofitted in the suction

line between a pinch valve and the connector. [0019]

Fig. 3b shows a second enbodi nent of the pressure

relief arra ment .. Whi can be e oyed in the
0018] gy 5 B A28 PR tim R < s Beire b grragemeply it o e
employed i the@n@&¥0biO hppayihisPRsesited mgdﬁ, Svhéteir thd FRREdBtrbIystem is
. npasurlngpfressure in the body channel and with an
provided with a check ypivy retpfiftedin theisuctipn life hetvoen a piodpGivering thedc
connectorSNOWs a third enbodi ment of the pressure relief
arrangenent, which can be enployed in the endoscopic
apparatus presented in Fig. 1, wherein the neans for
[0019] NBRS3H iHdesRsecond kRbeditheht 6 th&preiretli &G giment, which can be
retrofitted in the insufflati'on. [0021] Fig. 4a shows
employed im theendesiconip epparatusipsesgnted inig. T ewhexéin s frid control system is

. . - ; Ci q L
provided Y6 S0P e B4 Y SNER hR| B E P
controlleddelgfoabkl e. [ 0022] Fig. 4b shows an enbodi nent of the

pressure relief arrangenent, which can be enployed in

conventional endoscopi c apparatus, wherein the
[0020]  oBigr 3a showys ladlint emboglinent of the grossurb reliefmeangethent, which can be

[ -h ressure and Wt n electricall .
cmployed T3 Mol R G g . o 6 isabEior eneming
pressure ahd ¢hel reliefivaive nar¢ 38 {tedhtihe mairgaegace to Fig. 1 a prior

art endoscopi c apparatus, preferably a col onoscopic
agparatus 10, is shown with its follow ng main
[0021]  cBigpémehews an Tinbodipputrafthespressumerrelisf arramgementy shizh@an be

' i tign tuhe wi.th .ts praximl. sectiopn 12
employed KAl BRELBE ol i bSO e Vo e
disposableli st al section 16 inserted in and protruding froma
di sposabl e di spenser 18. An exanple of such an
apparatus and a general explanation of its

[0022] cBigs#h showis@n cahadifoentoifitrpregucadlidfartogendni, whishzanbe! d
employed %&%@%@ﬂ%%@g& %Ea&ar&%, Iw%re]naelin RfréltoggrtatiliJl alnldlcc::&llé f)r%gided with a

means for measuring the pressure and with an electrically controlled relief valve.




and Bar-Or (WD 2005/1 10204; International patent

appl i cation PCT/ EL2005/000425), whose disclosures are
waenw@hy4d4mcor porat ed herein by reference [ 0025PCTAL1086/001480

shown also in Fig.l that a disposable inflatable

sl eeve covers the distal region of the endoscope. That

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

a frontal noninflatable portion 15 and a rear fol ded

partion 17.. The &Logtal.noninflatable portion 15
[0023] cﬁ$@#§£@ﬁ¥m@@ 16 of the endoscope and its
head. During the procedure when the endoscope advances

[0024] Wlﬁ]' Iréfetréh% go?#eigg’ #&?axft'éx?&tsgdlp{?%;ﬁtaffgﬂt%rgfega%ﬁf‘%éeb‘?(gnoscopic

at’e, e rear p ers -t
apparatusi10sie shovanwith lite fellotvingiaih dempinentsaThe apparatistvempfibasiad

TR M P I S
14 and wit'Rs &ibi@EMEtidS1 PRbRRd iMiddreudiddRefla didposddbRidisheler 18. An

gfpre0|ated, however, that the present i nvention is
example ofuch amanperptusend b general gxplanabtion @E;ﬁs eanstuetion and) fupekieuing can

to..th [ ' . Wi j
ve toun ke PR SRR A B o BB A i 23806500
and Bar-Gd[We0 200571 10204; htzfnationat gatestl application BCTALLGIH000428), whose
. insertion of a Probe, i.n a body passage for inspection
disclosuresrarg herehyipegrperated hereinbyigfeteics ne body passage is
‘inflated. [0027] It is seen also in Fig. 1, that the

o02s) D3 bR IEL B BB B 85 b8 o riem of
the endosBdi5d. FTRALGRARIOF Be stirld, whithlih seta in FIROR 8dmMiided b frohfabncniaflatable
re is _provided a source of _congr essed air f

th
portion 15 AR &£92h ldsepoRiascl/c Thontal mop ilaieple ot 1otsev by distal
o /BEBB8E02 5 Dl e Sl A W
within thetdlen, thé fromtel, portionbles doeppitiimthte ivéheraas thetreagportiobd 7icovags the
ction 2 GRSl 20 Bl iy L P RRG hASL

sleeve. TROEHdRS0PE Bbrbpelied JMRINARE batyehasagd watisthe sleevids 8tiag thilated.
unbi lical cord. Anong these channels are a channel for

inflating the sleeve, an insufflation channel for
[0026] i rishoflddiei appretiated Pookevprathetihe preaent imvengert is ant lohidedreérely to

colonoscpibfas R e 0 B oo o R s, GBI AN FgY I

can be erhplByed in any other endoscopic apparatus used for a medical procedures requiring

insertion of a probe in a body passage for inspection of its interior and in which the body passage

is inflated.

[0027]  Itis seen also in Fig.1, that the handle is connected by an umbilical cord 20 to a
multifunctional connector 21, which is plugged into a system control unit (SCU) 22.

[0028]  Within the SCU there is provided a source of compressed air for inflating the sleeve
and for insufflation the body passage.



body channel and also for insertion of surgical tools

such as biopsy forceps. [003 1] The SCU is one of the
worbet/panes of the control systemand it will BET/IL2006/001480

explained in nore details further in connection with

Fig. 2. [0032] One should also bear in mnd that

wWithin the insertion tube are also provided various

devi ces, which are necessary for proper functioning of

[0029] t rgmﬁl%{qu\m% %’%%%ﬁéﬁ fisk 24 1esBvided, viteh is filled MthRvater or

evi ces one can_nention e.

other liquid gobe bupphedmni issertiongube intei thtrcadeinfon gngﬁmnmmfgn (%l&er BYOOpRe
operation handle. [0033] It is not seen in Fig. 1, but

shoul d be appreci at ed, t al on i nsert.ion t
[0030] emsmdﬂwamrﬁggmﬁv%wttsw b %Pf?‘f%é‘i?&ﬁ%tﬁppﬁf”&aﬁﬁ% 38

extend alon® theiRtioA B&tdRhn6H thgs% dhesHls 86l EiRnél fo Bebtirg the éleédaean
eBIron, AT as reqw% for insufflation and vacuum as
msufﬂahoh%ﬁﬂinébﬁr fusuffiatiot the body PES4E, amtimigation chagnel dor sypplyige water

tothebod?lggs%gga;:aga%tgmdu ti ?xgﬁﬁqquur%fpﬁ'hmﬁﬂtefgﬁéﬁ%ﬁ5f§ bR

onoscopi ¢
body chalﬁépeﬁlﬁq}éf) for Jgk@tldﬂﬂﬂsh}wﬁds%mm biosg fistsepishr ough t he
entire length of the insertion tube, passes the handle
and is connected to a dedicated connector 26, which is
[0031] d¥hesdEht sncshiemhinlpars dithacdndrobsystenpadtit mlbkﬁ rptiined in
t he handl e, sq as &h.c nnect the proximal end of the
more det%lf‘ﬁhehl’i‘éﬁ‘?n{‘?fﬂf’ﬁ&" $“channel s extendi ng al ong t he

unbi | ical cord. [0035] In Fig. 2 a diagram explaining
[0032] fbjéllﬁdh&fﬁ(? alsq *)eff.rgnsc e Wil HE GREFHOR e APASAbrdFideS various

ontrol systemi1s I ntended preferably
devices, WisiEh 518 @edtssany fof @r@ﬁﬂﬁﬁct(qmng of fhgeenokinescopicoappatietis sihepe devices

di sposabl e sleeve The fluid, contro
are knowg 81 §nAmens B&F h deyigeseane Sah R oL o8 e‘ﬁ?P&X? ‘F@w}%&‘gs which can be

rationfandlfle SCU i s defined schematically by a
mnmn%%'qyﬂyﬁﬂéa onTﬁé SCUcontrols supply of air, water and
vacuum as required for proper functioning of the

[0033] Cat BAESROPICFiAPN aﬁeshusldm approaaeq, tmmbngxnesnmlon tube extends
conponents of the fluid ntrﬁ* S en}:1 dyf ation of

a multlupen PR Wk AR e33R RE THIRI BB At L A recb g i

the colonz\g/glg.? rae@?iééa ﬁyhﬁﬁﬁlaﬁorﬁﬁidr\&ﬁlﬂ asieGuEbd foneici@t| d use

[0034]  The multilumen tubing also allows introduction of surgical instruments into the colon
as might be required during the colonoscopic procedure. The multilumen tubing extends through
the entire length of the insertion tube, passes the handle and is connected to a dedicated
connector 26, which is detachably connectable to a lateral port provided on the handle, so as to

connect the proximal end of the multilumen tubing with channels extending along the umbilical

cord.

[0035] In Fig. 2 a diagram explaining fluid contro] system of the endoscopic apparatus is
seen. This fluid control system is intended preferably for use with the endoscopic apparatus
provided with a disposable sleeve. The fluid control system is designated by reference numeral

30 and its main component, i.e. the SCU is defined schematically by a dotted line. The SCU



hospi tal equi pment capabl e of producing the necessary
suction fromthe body passage through the nmultil unmen
wOami7rg444p 0037] The mul tilunmen tubing is al so PCT/IL2006/001480
schematically depicted in Fig.2 and it is designated
by reference nuneral 33. Wthin the SCU are provided
the necessary el ectronic, pneunmatic and hydraulic
conmponents, e.g. a logic unit 34, a first punp 36 and
controls sv@gﬁ?&foaﬂ‘g Pihd3Behih aSHRRk BEpopETuR DR AF the cbi¥dsbpic
rious’ val ves are al so shown as will be expl ai ned
apparatusl&t er on. It is not shown specifically but should be
appreci ated that a dedi cated power supply neans can be
al so provided within the SCU as required for |,
[0036]  aSeme exteranl componaats .l shefheid soriral pysichy nemgly|igigation flask 24 and
] ! e . e
vacuum pyl it 30 185kl d bl Shur AT golrp SRR B RIS
hospital equiped-capdblet efpeodueing themecessarysactiop drom the bpdyt passhed through
..suppl y. conpressed air for insufflation the body
themultllE‘Hﬁ‘gWé’rn,g'for inflating the sleeve and for supplying
water fromthe irrigation flask. The second punp

0031 BSOS SHBRL STt B

reference niherati¥s] Widfin &1¢[RUY are praiidedithe tdeessayeleatromig, prawmate and
. The operating hand] e has an o i for .rel eas| t he.
hydraulic gpmponegs, %&@38@&%#3%= firs "ffaﬁgéw@%tse %P%‘@%? HPRatre

compressed/fit.her. [0040] The logic unit is also electrically
connected by signal lines 40, 44, 46 to respective
conmponents of the operating handle. In particular
[0038] | Vadisusivhlved brelab@dhown ad will bd explaired tdterain. Bud daisbowh8 and
.. 50, which are provided on the handle. Control _buiton .
specificallycbug AR wBrEIEY thitg dsFlicwE PV SHPRLG BEARSFaR R Alve Pragided
within th& €6 ak Pequl?&d £ hitivatioPihe WHREd ¥hd ehBigBrirfzBORRIC D CL i Ons
elther as a suction channel (when vacuumis supplied
t heret hrough) or as a working channel when it is
[0039] I &flpiatiad thofilstaip 3@shduldte@apablowlsupply hib @ndwe @yesaira015€).7
. throu%h a port 53.[0041] Control button 50 enabl e‘i,
bar with 3 Bew 186 Piorijers perapinutey Hiyis pump iy lﬁ@ng@@ SPRILY CRIBPTEHFO B FPr
insufflatién ﬁl% _‘ﬂ)bﬁa&%gnél,rﬁf‘fnhhﬂg 188 siet a8 forfip iy WiRH floh thBBrigation
mul til umen tubing. This button al so enabl es the
flask. The second pump should be capable of supplying air under pressure 0.3 bar with a flow

rate 2 liter per minute. This pump is intended for supplying air to the operating handle. The

operating handle has an opening for releasing the air. The purpose of this arrangement will be

explained further.

[0040] The logic unit is also electrically connected by signal lines 40, 44, 46 to respective
components of the operating handle. In pai‘ticular lines 44, 46 lead to electrical control buttons 48
and 50, which are provided on the handle. Control button 48 enables controlling of suction
through a channel 52 made in the multilumen tubing. This channel functions either as a suction
channel (when vacuum is supplied therethrough) or as a working channel when it is required to

insert a surgical tool in the body channel through a port 53.



supply of water to the body passage through a

dedicated irrigation channel 56 provided in the
waoubdzioruaen t ubi ng. [ 0042] A through goi ng opeRCTALIHOA001480

is provided in the button 50. This opening can be

cl osed or opened by the doctor's finger during

operating of the handle. The through going opening is

in flow comunication with the second punp 38. [0043]

0041]  (CmaLbitisn Thrensiles contng At S abelv R bt BuSit hitlena
dedicated &Qﬁﬂhﬂ%l Shattil 54 §fbvid‘éd ol &éh{dlﬁlﬂhieﬂ b Fhis ®edttdty also Eriables the

a foot pedal 64, which upon pressin generat es
supply of watsr tgrthé bodyipassnge thioygle pdeqhﬁawchwmoa fhammel 36 pravided in the
1l b%@v? In Fig. 2 are also seen tubes 66, 68, which
multtlume e flow communi cation between the SCU and the
operating handl e. The tubes are detachably connected

t hd¥petiink | Josed
[0042] C% %@g%ﬁ%éfp t5‘1' j}’s }Iﬁi)vﬁd@@ iR ButiBA 0. Thig %%é&ﬁ?ém be close

I's seen that tube 66 serves
or openedfbyrthesdqupirisi fmgerpduetgs gpérating ofithe Handle Phgbrapgh geing gpefipgis in
is also seen that tube 68

but
ﬂmWcmn@%w%5¥agmﬂﬂﬁg?ﬁ?ﬁggam%lr from punp 36 to the handl e.

Wthin the handle there is provided a passage 70
t fiﬁ\@y SR eldchiR RIHAB:tRE oP HRETAHith Ghe
[0043] ?ﬁﬁ anne gaggggﬁgﬁﬁ throuegc h the insertfon t ube.
signal lmé§hi4sand M&rTFhe logis unih 3431$c¢éﬂ¢tl‘i°©1fly senmpttod byja ling 6% wigh afead pedal
inflatin he s 004 0 lso in
64, whictyspgn PR ERRRES ATERY TASH PRr o T, 5T,
connunlcatlon with the SCU via channels 74, 76 78.

[0044] Tﬂ?ﬁl 5%1% n s GBI Gk gﬁ'r@vﬂ@ﬁo&@&ﬂﬁﬁﬁﬁﬁn&ﬁoetween the
at t e S|ge extensi on of the hand
SCU and dmnpemung hinslle Theotubes dre detaghohlytcorngstedito 8® SCEhby virtue of the
nels 74, 76, 78 respectively supply vacuumto the
samemulﬂgWP?@i PR 282 air to the insufflation channel 54
and water to the irrigation channel 56. [0047] A

[0045] C ﬁg‘g& GRA BRe68 s r;rgs fobs &Xl‘égjﬁrgssﬁﬁied th ﬁﬁ‘xﬁ? 48 to (r)r%emng

i'ngrng channel onmmuni cation w
51 in the Bﬁttcamo ftisaseseed &1av\tubh 68 supplias pressufizesishr feam ppmp 36 to the
handle. v?“%ﬁﬁ rtﬁje rz]a.%gle \11'.\{‘|1etr<1.1 is %powfed a passage 70 through which compressed air from
pump 36 proceeds to a channel 72 extending through the insertion tube. This channel is intended

for supplying air required for inflating the sleeve.

[0046] It is shown also in Fig. 2 that the multilumen tubing is also in flow communication
with the SCU via channels 74, 76, 78. These channels are connected to the connector 26
provided at the side extension of the handle. The connector is also fitted with the port 53. The
channels 74, 76, 78 respectively supply vacuum to the working channel 52, air to the insufflation

channel 54 and water to the irrigation channel 56.

[0047] A common connector 75 is provided for simultaneous bringing channel 76 in fluid
communication with pump 36 and channel 78 with irrigation flask 24. In accordance with one of

the aspects of the present invention the common connector and channels 74, 76, 78 are



the aspects of the present invention the conmon

connector and channels 74, 76, 78 aredi sposable itens.
weéuni7hesaapr e, the channels 76 and 78 are i mmedParal3006/001480

connect abl e and di sconnectable to the respective

source of air and water w thout the necessity to

connect/ di sconnect the tubes one by one as it could be

required i f separate connectors woul d be used each

IS pro repder.s, the set.ti u th
aisposable e, Fokictp e 6 Bt 26 LTS 4 EmSEbo oo B i ac
disconnectpBi0 48the k&spbc&wﬁ QburcIfHir MH Sakdr v toliythOHéceSQUd d be

appreci ated that connector 26 could be arranged at the

connect/disqogaget the tybesioge by eneasigould begagyirediif separaterrengcigrawentd be
wed o IR T 2 oo B RBE T S RITQHR 50 Vil
convenienbanddhst. of the fluid rredr umto the col onoscope. [0050]
The fluid nediunris supplied by the fol |l ow ng supply
nes: line A for Pplyrng conpressed air fromthe

[0048] fIr isdot showm sysclﬁ@aalltv shosld\bs apprecieted that cerinectan?6 caul bey
e. line B for supplying vacuum produced

mangedagﬂlg acdu% B{J‘hsg&ﬁﬁr t 32 to the multilunmen tubing; line

C for supplying of conpressed air frompunp 38 to the

[0049] "WlinGhe 8QU dré PMBuikded RYdrAE BhY ?ﬁ@mﬁfm W@ﬁlﬁ&neﬁfs%me s?ﬁgm

24 to the nmultilumen tubing IS seen,
These compeneris e negessary for eomroélgdmmpb'eﬁ the fhuid s@dnm toghe cqalmmsccip@
with a safety valve 82 for keeping the pressure

oy R Tty BB L e
compresseﬂ%ﬁﬁﬁﬁ theSirfiPuiR doto M ieedd, fio ﬁl@lnﬁﬁﬁluﬂ'r \ﬁ?‘gsana\{é thePMsk;

hese valves when opened, enable supply
line B for Errp@lmg Vageem produgeddry vabemp pwmp shit B2 to the nrurtasmemwbmg; line C

o sopohf D3RR iy B8 g BB S e e

fromﬂasldzatpﬂmﬂdlumatﬁhmgl y tube 78 to the irrigation
channel. From here water is ejected through an
aperture in the distal end of the insertion tube and

[0051] j iScﬁeereéwr@ramplestha@w epnsm‘iSiesnkpsssumgsla@ﬁS(p)wﬁhiaddiéty

valve 82 fgxtl%etg&%g rgss e n d 18%]%{1 H‘é"lnP ?gé‘iti 9 nzi %alil'g)%v range be &F 75 [) 7%ar The

pressurized air proceeds v1a ducts 84, 86 to respective normally shut off solenoid valves SV5,

SV1. These valves, when opened, enable supply of pressurized air from the pump either to flask
24, or to channel 76.

[0052]  As soon as pressurized air is supplied to the flask, water within the flask is urged to
proceed via supply tube 78 to the irrigation channel. From here water is ejected through an
aperture in the distal end of the insertion tube and is directed outside by a sprinkler means 90
provided at the distal end of the insertion tube. In practice water is ejected from the flask with a
flow rate of at least 1 cc per second. It can be readily appreciated that pressure in the flask is not

maintained permanently, but _only when it is required to supply water for irrigation.



flowrate of at least 1 cc per second. It can be

readi |y appreciated that pressure in the flask is not
worbeTioasaed per manently, but only when it is requirmde/001480

to supply water for irrigation.[0053] The line B

conprises a suction bottle 92 and a suction val ve SV4,

whi ch is conventional pinch valve capable to

sel ectively rel ease the tube 74 passing therethrough.

[0053] Iﬁ%gfne @Sﬁﬂsﬂ?ﬂeﬁﬁﬁl&pbaﬂ& YDA Bsuetior NveOPed aitiicths

I nch val ve can be actuat ed. [0054] It
conventiomsh pinch videe aqppble ¢ sclestivelyiselease theyutieidPagying Gerstieughalpgn

pressing Slgﬁglgfl E’B‘é]g ‘[%?5’5 . %R‘JF{ g %ﬁﬁgqﬁhggﬁ'%r ﬁgaglgg g&:)gregalg J;'c,ugfr%fel sensor

94, which senses air pressure in the line 66. The

[0054] ?i?ﬁﬁ{ lgeoag)gfki%ged' tﬁateah 4 &‘@Efcym@ﬂm&‘@e&t@ tﬁé‘l%gllc Qit Gnd

soon oct or closes wth his/her
mecomnﬁhd@mmmyhe t hr ough 90|ng opening 51, the air pressure

in line 66 increases above a certain preset |evel and

t he sensor generates and sends to the logic unit a
[0055)  sThaifte C paumisps wptsasureeasayidfgvigh §en§ffsg%ranre%sﬁ@ i g5 line 66.

Thepressﬁ%gsér}s&p@g%g%? )f(ho ct@lﬂ?fﬂ%r %lﬂlﬁf zed air is supplied

e 1 ns on channel of the
mul tilumen tubing. [0058] Check val ves 96, 98 can be

[0056] DAQ%&L% db&tof £165e8 QHINDMs/ R HRSS tﬂﬁh’ﬂﬂ %bmFro@&hthSl ukane
check val ves can be conventlonal ves. The

pressure in Hiae &6 ingteases above 4 aextrinipreset lpyel amethp é@ﬁetsqnv@tqs apdsends to the

N | . The check valves are intended for preventing
bgmunﬁﬁ%%%gflow of air and water into the SCU through
respective channels 76 and 78. [0059] The expl ai ned

[0057] a@g&&&é&m@ 160 Bloh Al thSMpic bt 'oﬁed%ﬁfv@ 1534 and praakeied air i
endoscopi ¢ appar at uses, are provided with

supplied da tipoHatolthe Emmﬂﬂaummngql ebthe ml{lfd%@]l tybingaccor dance
with the present invention this fluid control system

[0058] 1, SHERkOAS 86 AP0 e Pl 1 (P GPIBRIOB COBMEPILE 05 1 groct these
check val@&dcaﬁ be chilentidal SRAKEIRE. "h{e%ﬁé(ﬂd/vaﬁfék Xrefinsftilﬁﬂ'"ﬁ?ﬂfe r&pedtiie

end OScopl C appar atus 1Is shown. hi s ragmsn
lines A amblﬂéﬁutch@dsl Vajved arsi mnesdad;felrmvengngmbmalf@w ofrpirandjwater into the

SCUthrou b?e‘spec \%c annes% ﬂﬂl t, vacuum source,

[0059]  The explained above fluid control system is preferably employed in the endoscopic

apparatuses, which are provided with disposable inflatable sleeve.

[0060] In accordance with the present invention this fluid control system is provided with a
pressure relief arrangement as will be disclosed further with reference to Figs. 3a, 3b and 3c. For
the sake of brevity only a fragment of the endoscopic apparatus is shown. This fragment

schematically depicts operating handle, insertion tube, system control unit, vacuum source,

suction line and insufflation line.
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suction line and insufflation |line.[0061] Referring to

Fig. 3a a first enbodi nent of the pressure relief
wanro@Engeaent will be expl ained. According to tRCS$/1L2006/001480

enbodi nent the fluid control systemof the

col onoscopi c apparatus shown in Fig. 1 is provided

with a check valve 100 retrofitted in the suction |ine

74 between pinch valve SV4 and connector 26. [0062]

ort af the. check wvalve.is in flui.d. comunication
oos1)  WefeBinle Sechrgrireciiey SrbS pisfat #USERFRILE BN 87
explained. 2 IBRARBAH this dribdAirAxt tiEIii contD Syilenyéll thie claibsbepitagpatatus
val ve, which is set to automatically open as soon as
shown in Fig.dlsis provided withe chaek Yabye 100 fetrofited %béé ductiogdige 74 between

. I ] When the col onoscopi c apparatus is
pinch valvlg %b?'ﬁaggg%e%tgﬁ%gﬁode the pinch valve SV4 is open and
vacuum in the channel 74 keeps the check valve cl osed.
[0062] [R5kt IMENCHAEVAVE 18 i Auid B FAniubicatic Wit thelshtioi lieand the
~valve is closed and suction channel 74 is in fluid
opposite porsiheneh daatinosphere: n practics dhiy cheask akse canhe bl vabiekwhigh is set
l.hd - . ' Ui nd
o awomafedfifiin B3oGATANOR it ol odlng s choddibibnio Rt 7
this situation the check valve senses inner pressure
[0063] | WhEdheRBIKoLHRE Bfdaratdd R if he SHctidd niRle Hife fAGSEve SV Ais open
certain threshold and will automatically release the
and vacuuimindhe ¢hansl i keepas therrbedkojvediesathel to at nosphere as
soon as the inner pressure exceeds the set threshol d.
In practice the threshold js set to 0.2 bar. [0065 )
[0064]  R¥hen therrys AR RPaddn Fgionghe Bmgléxéﬁ?jlsél?éﬁfﬁmm{ﬁc 1741
in fluid corfrR@RsHin Wathigf boﬁk CRARETERRugivotkifEc 18b 'éfe‘t@ndih%1 along the
accordance W th this enbodiment the fluid control
multilumepytabingrawt through eomecton?fi o tagyperating bandhelvh In thissityatian the

rovided with a.ngans 102 for SW| r re in.
check vat{¥ bt il rkointh i R Py P THERRUE ld BaEGRGS doain
threshold afdwilDautcithticaily feasethy BindHdkessifeG e botly titanaél\va aindgplids as
if the neans 102 for meaSliri ng pr.es uresggﬁtit he V@szégr

soon as the dner prepsure ¥geadls the sgiipreshnld-dp erasticn B Heesppldigset iy

108 for preventing contam nation which may origin from

t he. channel . 0671 .L.n, Fi.g. he . d .
rooss) ¢ REFFAIER o s 20 Bl shiaienth b nd R Ryt eofine wit

be explained. In accordance with this embodiment the fluid control system of the endoscopic

apparatus shown in Fig. 1 is provided with a means 102 for measuring pressure in the body

channel and with separate electrically controlled relief valve 104.
[0066] It is advantageous if the means 102 for measuring pressure and the valve 104 is fitted

with appropriate biologic filter 106,108 for preventing contamination which may origin from the
channel 74.

[0067]  In Fig. 3b the means 102 and the relief valve 104 are located in the suction line
between the pinch valve SV4 and connector 26.

11



bet ween the pinch valve SV4 and connector 26.[0068]

Once the pinch valve is closed the neans 102 senses
wanareasar es i nner pressure in the body channeCT/1L2006/001480

t hrough suction channel 74 and connector 26. This

pressure is built during the endoscopic procedure when

there is no suction and the body channel is

insufflated or when the sleeve is inflated. For

I

the body cﬁﬁﬂl@ﬂhﬁou@fx siliiel chtnAél 7an@ ¢bitebtor 26 dthiOprdare is built during the
corresponds to the inner pressure in the body channe

endoscopigprogedimeivhien hpreds rufuctien asidhe b@ywmbwenseﬁb&drqramewhe
I

v AL S A3 B Pt ol JOSBL bl

pressure tréfsi0cer bod nfaﬁbmmsapabhg)f providing & (mtplh rdsaﬁmglthtg icarrespbads to

34. A sec contro| line,112 is ded C
the inner pEpssprein ) 3 Sk solphad Yl gl ISQPEaHY
controllabl¥YefieflAlve 108, out put reading fromthe neans 102
proceeds to logic unit 34 where it is permanently
nonitored and conpared with a stored threshol d val ue.

[0069] [AGift]cohtiolliine 110 BipacVidedawhich ekceieally ctdilﬁedtshthe sieahsdl 02 for
value, the logic unit generates a cqntr ol % L{?L
can

measuringsesspIFgiithibe logia it 3t Arsgepnd capralige i ismsod
electncall?@o st ianaHeQB4 iR l'i)gf mxﬁ‘bhef‘ﬁ% t%ﬁlréédﬁi from the means 102
Itionall'y the control signal can 'be sent fromthe
proceeds ﬂOd%w unih 34 wheretitrie parsdanentigwhonitptradaind gpoparedwith e istoged he
threshold ].nal closes line 76 and term nates insufflation
eshold ¥¥8%i ded by punp 36. [0071] In Fig. 3c is shown still
further enbodi nent of the present |nvent|on

[0070] 2R HAAEE aelelcdl fe gﬂ?sg]gl erUf%ﬂ.\te fh\@/ Zo %elxgl]%teg Qrco

measuri ng pressure an ocate
signal for bheningthe valvatlf mquirddribe MEnib@tdeane ¢ahndoedmiuyﬂd owa nmitmr

AttemativéR & MlEERAEHC fonfSt gL gad vt sEIEH, fReoest BEf § digvdl¥e svi,

which upd 1801 6ingHiesighial\@6ked lid174 &l tSlihites nkEflfiv\previded 18l pump 36.
Simlarly to the previous enbodi nents the neans 102
for neasuring pressure is connected to the logic unit
[0071] bin Figr 331 is sloovirr il flithee embodiznedt ofdhé plesentinyentiblni agcordance

withtis GO o021 i Bink i B e 5 4 eIt

the insuffR€iBh 1ih©76 Bétivedn the common connector 75 and connector 26. In this embodiment

there is no need in biological filters, since flow of air is always maintained from the SCU to the
body channel. Similarly to the previous embodiments the means 102 for measuring pressure is
connected to the logic unit by first control line 110 and relief valve 104 is connected to the logic
unit by second control line 112. The control signal generated by the logic unit is sent to relief
valve 104, which will release the pressure in line 76 to atmosphere. Alternatively or additionally
the control signal can be sent to valve SV1, which upon receiving the signal closes line 76 and

terminates insufflation.
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val ve 104, which will release the pressure in line 76
to atnosphere. Alternatively or additionally the
woami7roak443i gnal can be sent to valve SVI, whi CRCEADI006/001480
receiving the signal closes |ine 76 and term nates
insufflation.[0072] It should be bone in mnd that it
is not conpul sory that the neans 102 for neasuring
pressure and relief valve 104 are |located in the sane
00721 i B d RN Rl BEPH 4oy Fortp Y AP e pfba | BT E R Eacling
pressure aild fbﬁ?i% vlohtk{d I®4ta|beloedtérbm th:@rrmmﬂmai Onclscarr]l&bmemplateajsnuatmm &
i nsu ation line essential _however bot
which onef ﬂﬁéﬁm COMRYERYS t?ée‘ifq"fl flb‘%ﬁ‘t‘? ShHoRilogs Wlare? the ?'F\‘e‘t %@P‘ment 15
retrofitted k?rﬂ fRsh %1?% P8 esdefidl Hg\peﬁ:i" %At%ﬁﬂﬁd%ﬁ{bﬁﬁén@%oﬂﬂ be in flow
rough I nsu ation channel 54. Up to now t he
communigatieswith therhodpchameleithetsbronghisustive glmnﬁlrﬁzm ithreegh ipsufflation
th the endoscopi c apparatus provided with inflatable
I sposabl e sl eeve and with electrically controlled
buttons. The present invention, however, is not
r il HRER iMvdnfor HesbeBdiSAAREZ Bim ét%%lh the endoscopic
[0073] A??g%?ﬁin Fgakalyed %omrtg still furthef enbodi nent s P
apparatus ptevidediwithAnfjatabe disposable gleeviand Tithsdleotridadlyl icomsrelisd puitans. The

nventi on SCO aratus, which is not
present iy B3 FRPANFS 1 TOLFe BRI Pl Gy RERAF PUFGe I'n ¢ hi s
enbodi ment mechani cal Iy controlled buttons trigger
[0074] ' Rﬁ%t[(ln% Eﬁﬂ: ﬁg\g't Wi hl?fﬂer JH?% It:sjsrho@vlﬂ% %kgzr gld Fig. 4b.
y mere ragment of 'such convent i
These emboithnsnte pifer ta prcam&htlsnail endobeopiv. apphratul wigioke mtnodppmdt:@ with

handl.e, insertion tube ontr unit,
inflatable 530 hleSihsP bt ek ek fenon e LabtF M STy P Pt
insufflatidn®d@hctldn. | S seen an operating handle 114 with
ext endi ng thereal ong a suction channel 116 and an
i nsufflation channel 118. A check valve 120 is
[0075] pFowthe eakewif biwvity trieeely afragrdnibf sich chmrentonal E:mlbicbpiqtapparatus
. l.ateral port, 121 i ded e eratin ndl e
s shown. i Fafefideyicls Drr bl Brefi b SHeRTonER TR
source, chBthﬂ@éndfﬁidfﬁﬁ{ontlﬁéough the suction channel. A seal
22 seals the lateral port. A working channel 124

extends along the lateral port and communicates with
[0076] t Mds seentah@perating handle 114 with extending therealong a suction channel 116

and an insufflation channel 118. A check valve 120 is provided within the insufflation channel.

channel §

[0077] A lateral port 121 is provided at the operating handle for entering a surgical tool
thereinto and advancing the tool further through the suction channel. A seal 122 seals the lateral

port. A working channel 124 extends along the lateral port and communicates with the suction
channel 116.

[0078]  The suction channel is provided with an inlet port, which is in flow communication
with a vacuum source 126. A suction button 128 is provided at the operating handle and the
suction channel is provided with a valve 130, which upon depressing of the suction button admits

vacuum from the source 126 into the suction channel and then to the body channel.
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channel 116. [0078] The suction channel is provided

wWth an inlet port, which is in flow communi cation
Wi20d7/0a4Macuum sour ce 126. A suction button 128CTAL2006/001480

provi ded at the operating handl e and the suction

channel is provided with a valve 130, which upon

depressing of the suction button admts vacuum from

the source 126 into the suction channel and then to

[0079] tTBe RIGEIatdiAdHARel [7@@57;%v12[€tﬁwiﬂm&uﬁﬁét bt Qﬂhlelhﬁ;fiﬂ Sow/6 is

provided with an inlet port, whichis in f
commmn@ammﬁhmesgwewme 15 previded \éﬂtblé@rszi%felwzmml@mt&%@U) 134,
Among it Bofipdehts SPHERM R cottl bk PN jobonit YR,

logic unit 136 is shown. [0080] The insufflation
[0080] C 'Tﬁ@ fi hiffaforPétRdAd] Bhroitid #Hih b fidhfHa@éd BittoRUBE OPhidiBRas an

has an openi ng cl oseabl e by the operator
opening cﬂqsn@xkv by thaoperafpe finggr. dbivropeniogcasmypicdies wigh the insufflation

fflation cwannel Nk
channei sy P PR AT g B Lo RS Bl e souree
132 into the iﬂsﬁﬁlaﬁ&gchaﬁﬁél ahd theh Bsthe bbdy dhafinet.hannel and then to
the body channel. [008 1] According to the present
i nvention the operating handle is provided with a
[0081] cHectrdinglty the padent] ivcemtionlthetoperating landled$ provided withasheak

16
valve 14 focafld bt s Suct R BOR B 3R g B8y ol dechliiieboh S GERGEon
116 throui;ﬁ WEGing® CIRBA¢1 184 Thus fig: dheskyvaveata0eknsed b@s@P@mhhwddyehmmel.
preset to a certain threshold value and thus it

The che%wlwe pressEpiacataip thresheldvalyerand thps dt will sutomatisally islepserthe
inner pre&%ﬁfé)’fr&ﬁ Relly YhiaReltvitieh Rk g&%&&x%é&i@%iﬁhf Bhoré.hr eshol d.
0082] In Fig. 4b is presented still further
errbodl ment of the invention, which refers to the

[0082] ¢ Qﬂ‘Fﬁgﬂ b Bipadsepod OFIC Apiher ciitivdingddng 6f the inviehticn, WHRHALREITH the
the sane reference nunbers_as in Fig. 4a deési gnat es

conventiepjahgrdgscopicapparatys.dn this erabesdipent thy sameeferepee wiposs #d Fig. 4a
demgnatcf'i)1 gﬂi’uﬁu‘ e :iﬂleﬁljg I SiERec leg%ott@eex BRERLAY it g h ﬁgg&ﬁbdcﬁment the

w th a neans for asur pressure
operatmgahmidlmst proeldatwnh eahdays t4nfor measedng theipedssra hndewity 4lectrically

means 142 for neasuring pressure and the
controlleglé?q‘eﬂral L\f‘e 144 can be fitted with appropriate

biologic filter 146,148 for preventing contani nation

[0083] fredhdifs F9RP ﬁ'leascuﬁﬁé bRBsure and the relief valve 144 can be fitted with

appropriate biologic filter 146,148 for preventing contamination from the channel suction
channel 116.

[0084]  The means 142 senses and measures the inner pressure in the body channel through
working channel 124 and suction channel 116. The inner pressure is built during the endoscopic
procedure when the body channel is insufflated. For measuring the inner pressure one can use
any suitable means, e.g. a pressure transducer or a manometer, capable to provide an output

reading corresponding to the inner pressure in the body channel. A solenoid valve can be used as

a suitable electrically controllable relief valve.
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channel 116. [0084] The neans 142 senses and neasures
the inner pressure in the body channel through working
wohentess4124 and suction channel 116. The i nnePCT/IL2006/001480

pressure is built during the endoscopic procedure when

t he body channel is insufflated. For nmeasuring the

i nner pressure one can use any suitable neans, e.g. a .

pressure transducer or a manoneter, capable to provide
[0085] AR M RHEolRRI50% ;ﬁ@&l&@é B}m‘i’a‘ e[&tdcglh} EantAo il n‘i’éaﬁ§ PAY for

in the body channel. A solenoid valve can be used as a
measuringpriessts! te thel logie rinie 436 YA scoond @sinfrabling 158 i§ mbvided, wehifl0085]

flrs con 50 is, provided, which
electncallglcg%r%eF g%ﬁ é@&ﬁﬁ&&@*‘f%‘é%ans 142 for measuring
pressure to the logic unit 136. A second control Iine
1 |
(0086] e bR PR M fidhns L 2oty e PR i i
permanently antinifgrefl ammmmradsmﬂsa s dphregebiialicolfttheinktagl waluerdxteeds

the thresh{Paf b iRl dotran A POl G e AP G DY s

the threshol d val ue the | ogic unit generates a contro
0 s f. I [ 7
o0s7) 148l b0 BRERAL Mo U bl e NAMAGRE Hptd b
embodimerite amhh&temel eslinaribeskilésdtio thevendan neake nfodificatitre or changes

. or.di. n |I ski | | i.n the art n k dific t ons
without 881 Hrom bietfonsh e Busion iy v B ATERSY 5t g epbsndch s For
example, tHE@éHehﬁﬂvenﬁ&n ¥inl Be iRl nBEshly th@@ol&%@diﬂ@ébp@faﬁlsnﬁ can be

For exanple, the present invention can be enployed not

used in g%ﬁPﬁPOPlﬁ 2pPREATEHITGA Gwc@tbpr@néﬁ?samﬁtamatm incwhich pragsiweimight be

sptied G365 ARARA o ALy PR ICORERR Bt i

pnwmneﬂnngm$mhm@hmﬂmr|ng t he endoscoplc procedure and there
is a danger that this pressure nm ght cause barotrauna.
It should al so be appreciated that the features

[0088] d stSbP'éé algo beanmecidtest baiohe fratieesalisclnisedbin, thefode¢going desaription,
| th d
st AR e SESARRIRA, A At o'

any combipmtinm theredof [be hmteriabfol realinigg thedpreyesiSandntivn UEdit éred forms thereof,
di verse fornms thereof. [0089]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]
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[0090] [0091] [0092] [0093] [0094] [0095][0096]
Clains: [0097] W claim[0098] 1. An endoscopic
wapperiaids f or endoscopi ¢ exam nati on of a bodpCT/1L2006/001480

channel, or a cavity, conprising at |east one channe
in flow comunication with the body channel or cavity,
sai d endoscopi ¢ apparatus further conprising a
pressure relief arrangenent fitted with a valve in
f omuni cation with said channel, said valve

[0096] &?gggitlng an inner pressure within t he body channe
fromexceeding a threshold value. [0099] 2. The

[0097] €WEQHfuAPi C apparatus as defined in claim1, further
conprising an insertion tube provided with at | east
one channel, an operating handle fitted with a latera

[0098] phrAn am]dscﬁ»pﬁz)@pa&mcfmbnddscdpm txahiihdtiod ofk bbdyechamel qoe aof

cavity, coBpoi Rhieash phcBRPE, B TrytromFRECaliny i edyRarmal of avity,
said endoéé@ﬁie QPShtas ﬁﬂhé&%ﬂpﬁ@iﬁﬁfagf*eswé’ RUiF Atnderthbditinfted Qithh&afle in

| east ‘one channel The endoscopi c appar at us
flow communiggionveith said thameln said vmvs ipesvanting ai inkes prassure withinghebody

channel suctlon channel and sai d val ve
Chmelﬁﬁge#ﬁeeg%%ség‘? [00101] 4. The endoscopic

apparatus as defi ned in claim2, wherein said the at

[0099] '§aﬁ{e eaasscglklgg aussoagme Rt fuple lréaa{rm% ¢ @R hsSiof

val ve bern el ectrica Iy controllable el 1 ef valve
tube provided withiat ehstpne drned @bpeaiting baﬂdrl@ﬁttedmrth a la[@ﬂ pottjand a

system coﬁ&tgﬁ%qgego dhlpar Sé)glgt tr:égslufa z%mtgfa src]n?rce oP vacuum, wf%h a logic unit

and with appropriate hydraulic and pneumatic components as required for supplying a fluid to the

at least one channel.

[00100] 3. The endoscopic apparatus as defined in claim 2, wherein said the at least one

channel comprises a suction channel and said valve being a check valve.

[00101] 4. The endoscopic apparatus as defined in claim 2, wherein said the at least one
channel comprises a suction channel and said valve being an electrically controllable relief valve

electrically connected to the loglc umt

[00102] 5. The endoscopic apparatus as defined in claim 4, wherein said pressure relief

arrangement comprises a pressure measuring means electrically connected to the logic unit.

[00103] 6. The endoscopic apparatus as defined in claim 5, wherein the electrically
controllable relief valve being provided with a biological filter.

[00104] 7. The endoscopic apparatus as defined in claim 6, further comprising a monitor for

displaying pressure measured by the pressure measuring means.
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arrangement conprises a pressure measuring neans
el ectrically connected to the logic unit. [00103] 6.
woheo7and@scopi ¢ apparatus as defined in clai m BCT/IL2006/001480

wherein the electrically controllable relief valve

bei ng provided with a biological filter. [00104] 7.

The endoscopi c apparatus as defined in claim§6,

further conprising a nonitor for displaying pressure
[00105] "BAYIRELsLpi¢ BishaPinRSS e nddBA Sldinh D Owhe&iA Saill W14 Hasttone

The endoscopi ¢ "apparatus as defined in claim 2, )
channel beihgainsuffation channed and ssidsyalvaheing rplesctriqstly aeptepiable relief valve

. qinsufflation,channel and said val ve being an

elecmcall%f’%}f’t"'?tf@gqt?‘ﬁk’(%cn‘fmm labl e relief valve electrically
connected to the logic unit. [00106] 9. The endoscopic
[00106] 26 PeHeFnddsc cgﬁéakﬁﬁéjas'(ﬁﬁﬂédqh Blafin 8VAREBINSaRIYrsbsiRE BSRET ©

relief arrangement conprises a préessure neasuring
arrangement aorepridee @ préssae ngasuong ecansctlectrically conngeted tarthe logic unit.

[00107] 10. The endoscopi c apparatus as defined in

claim 2, wherein said pressure relief arrangenent .
[00107] p&9-Tdeicadeseenic apparates asdetdnedn plgpe ZoY’I‘?rﬁ‘é‘ selgé’r%ﬁ#rﬁ fplief

B S R T S e S

arrangenent conprises a check valve in flow

[00108] COIMTHR eﬁ@&éc@ﬂcﬁ? dtatds AWQeRhdddn chian 6] whorkiaRald peesture religh
the lateral 'port. [00109] 12. The endoscopi c appar at us,
arrangemeny caaprisrs @ cherkcevalierin flow comengjcationwih gwosiipg ghanpeljextending
nt conprises an electrically controllable
mﬂn%hﬂ%@%%§g§§§1ve el ectrically connected to the logic unit.
[001 10] 13. The endoscopic apparatus as defined in
[00109] Cl18i ThcleadodBFi Bbparstad £k dRFiRSHH cRihal0] RherdinlsaidPReBERE relief
conprises a ?ressure measur enment nmeans el ectrically .
arrangemessamprises anslackisallyepngolighls reliefymiverclqetrically gppmected to the logic
unit endoscopi ¢ apparatus as defined in claim 13, wherein
" the relief valve being provided with a biologica
filter for preventing contam nation. [001 12] 15. The
[00110] €N4OPRORIdesRBRAUpPArbEs ASdefiRld MMM 26 Wik inkaidihek @t Relief
t he val ve being presettable. ) L
arrangement comprises a pressure measurement means electrically connected to the logic unit.

[00111]  14. The endoscopic apparatus as defined in claim 13, wherein the relief valve being
provided with a biological filter for preventing contamination.

[00112] 15. The endoscopic apparatus as defined in claim 1, wherein the valve being
presettable.

[00113] 16. The endoscopic apparatus as defined in claim 1, wherein said endoscopic

apparatus being a colonoscopic apparatus.

[00114]  17. The endoscopic apparatus as defined in claim 1, wherein said endoscopic

apparatus being a gastroscopic apparatus.
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[001 13] 16. The endoscopi c apparatus as defined in
claim1l, wherein said endoscopi c apparatus being a
woabwrnasaepi ¢ apparatus. [001 14] 17. The endoBCOALI06/001480
apparatus as defined in claiml1l, wherein said
endoscopi ¢ apparatus being a gastroscopic
apparatus.[ 001 15] 18. The endoscopi c apparatus as
defined in claim?2, further conprising an inflatable
p sleeve O
roou1s] S8 andiRoom bt an el aisaiiRa haliBhl Bl nflaable
propelling&lééo8.copi ¢ exan1nat|on of a body channel, said
pressure relief arrangenent conprising-a valve in flow
conmuni cation with the body channel for preventing an
[00116] i thek prpssessralief awiatgrinrent foe aib ontlpseoipiorapphrafus usedsfor gebisqwgic

. at dI.001120A |
examinatgp pL1 G EHneE S aregoe ef e ot ESREERE i inio
communi€atioh #/ih thebodyRBSHe] 8 pRVvEBing bf irnér pressubowlithia gy vl channel

durln%lr t he endoscoplc exam nation. [00118]
from exceeding a threshold value.

[00117] 20. A pressure relief arrangement according to Claim 19, further comprising a means

for measuring pressure in the body channel during the endoscopic examination.

[00118]
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