Control System For Supplying Fluid Medium To Endoscope Field of the

i nvention The present invention relates generally to the field of endoscopy
and speciwocaddogsis® endoscopi ¢ appar atus used for col onestapoos/mioseredur es
during which a flexible tube is inserted into the rectum and col on for

exam nation of the colon interior for abnormalities. More particularly, the
present invention refers to a control systemfor supplying a fluid nedium
e.g. air, water etc. to the endoscope. Background of the invention There
are known endoscopes enploying inflatable flexible sleeves for propul sion
endoscope wi thin colon. Voloshin (US 6, 485, 409) di scl oses an endoscope,

whi ch conprises an endoscopi c_praobe, a, bending section for directing the
probe wit hi n t heContl Sxsteny Fay Swpplying,Klu igm thgEndegcepe | exi bl e
covering sleeve or a sheath, which is coupled proxinmally to the probe. The
bendi ng section of the endoscope is |ocated behind the probe. The sleeve is
attached to the endoscope in such a manner that its fol ded section is

retai ned between a cap and an internal spindle, which are |ocated between

the insertion tube and the probe Repfr bR ehfidd 2t €d, the fol ded section
unfol ds over a flange of the inte‘ngﬂlsprﬁgﬁe-and an inner portion of the
sleeve is pulled,in a distal. direction._ In /]11L03/ Q0661 an endqs eis
desor | bed whi ch TBhBIoGyA iveriie e seamaly e Heldbehradonapy fpergRcan o
inflatign iefdds8sfé Apshritud ibdd for WoRRBRDBIC: proébfiurts SRBIAS ShhieR! %A infbel RI S
endoscope has entry and exit ports defining a transit passage through which
t he endoscapertedinto thegectmeandicolparior examinaiipami dlee eador mparior dort dbnomhalities as

t he endoscqpe. i efracted through the transit sage i p._a proximl .
direct on. Mg sl IE B Cat Rl e D B o RRC PG P BT T ceve
fixed to theddingRanaefwasdtt b heeXtieycosd. sl eeve is adapted to beextended

fromthe di spenser when the endoscope is retracted so that the external
sl eeve

Background of the invention

10 There are known endoscopes employing inflatable flexible sleeves for propulsion

endoscope within colon.

Voloshin (US 6,485,409) discloses an endoscope, which comprises an endoscopic
probe, a bending section for directing the probe within the colon (steering unit), an
insertion tube and a flexible covering sleeve or a sheath, which is coupled proximally to the

15  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.

20 In PCT/IL0O3/00661 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 embodiment, the dispenser

25  includes an external sleeve fixed to the dispenser and this external sleeve is adapted to be



covers the flexible sleeve. By virtue of this provision any contam nation
on the flexible sleeve remains within the external sleeve and does not
cont act twe eowdns@eope or any ot her objects or areas out erUdLi00®0@as7 ent ' s
body. After the endoscope has been renoved entirely fromthe flexible

sl eeve, the dispenser together with the external sleeve is discarded. It is
mentioned in the above reference that the endoscope is provided with an
internal sleeve, which is also known as nultilunen tubing, since it is
usually fitted with appropriate passages or [unmens as required for
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control system is provided, which comprises an external control unit with a pump for

supplying compressed air, a flask for supplying water and a pump for producing vacuum.
The control unit is provided also with several pinch valves, which control the supply of
15 compressed air, water and vacuum to the multilumen tubing and compressed air to the

inflatable sleeve.

Unfortunately maintenance of the endoscope provided with the above mentioned
fluid control system is inconvenient and labor consuming, since before putting it into
operation each tube should be connected one by one with a corresponding source of fluid

20 medium.

The other disadvantage of the prior art control systems lies in the fact that it does
not sufficiently prevent entrance of contaminated debris from the body channel back to the

system.



tubing and/or to the inflatable sleeve of an endoscope provided with such a
sl eeve. A further object of the invention is to provide a new and i nproved
syst em amsogyetepd4sont rol unit, which is conveni ent andPsirmpioes/nHovsemper ati on
and mai ntenance. Still a further object of the invention is to provide a
new and i nproved control system and systemcontrol unit, which reliably
prevents entrance of contam nation fromthe body channel during the
endoscopi ¢ procedure. For a better understanding of the present invention

as well of its benefits and advant ages, Eef rence will now be nade to the
fol l owi ng description of its ensggﬁggﬁﬁglggigﬁﬂﬂﬂlconbination with the
acconpanying drawi ngs. Brief Description of the Drawings Fig.|l depicts a
general view of 1&f Ogmb%%inie%ﬁpfpwmtwg isnipEis{aragotiieviee atney andyistnsavedf t he
i nvention. JFi j i f . CORL.IO t n st em
control unf?“%#%?ﬁgﬂgﬁéigﬁ?m?ﬁgﬁﬂ?ﬁﬁﬁg&?dgégﬁgéﬁﬁ% §£%ﬁé§8§ﬁ%gé%g§ iI'ment of
t he cont r oltubipsamiiordn thesyBitabie cleeweroflan emdscaple prdvddqareiiesichiarlend.i on Fi g. 4
is a sectional view, depicting a contamination trap enployed in the control

system of the presfer bbpanét @8- iPRhBbh 8¢ (PBRALdPS oy b i&@ﬁiv&a@‘ég&é&l%dm h
reference to Fig.l an endoscopic apparatus, preferably a col onoscopic
appar at us BEstemn sorfrpdwpit\whieh istcenvenleinbavdraimpigiim opeyatmrad nsintdeacappar at us
conpri ses an endoscope having an insertion tube with its proximal section

12 connected toSah DAgthat bbjecthem@k envehtianGs W blovidesa Héw laddl iBBrive@Rodifol
inserted in and protruding froma disposabl e dispenser 18. An exanpl e of
such an app4eR gad %}ﬁ@nhc‘ﬁlgﬁb%lk vikih rglihly prigvesits entepneqyefsrontagtination drem the

funCtionin90&§§wﬁﬁ?tﬂﬂﬁ%gk@n&ﬂ&nﬁgﬁkk&ﬂﬁ&On PCT71 L0O3/ 00661 herein

i ncor porat ed refere
10 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

15 Fig.1 depicts a general view of an endoscopic apparatus employing the control system of

the invention.

Fig.2 depicts an embodiment of the control system and system control unit of the present

invention

Figs.3 depicts a second embodiment of the control system and system control unit of the
20  present invention

Fig.4 is a sectional view, depicting a contamination trap employed in the control system of

the present invention.



It is showmn also in Fig.l that a disposable inflatable sleeve covers the

di stal region of the endoscope. That part of the sleeve, which is seen in
Fig.l, comprieaasesfrontal noninflatable portion 15 andpraTnezws/bmsered
portion 17. The frontal portion covers the distal section of the endoscope
and its head. The frontal portion does not inflate when the endoscope
advances within the colon. The rear portion covers the insertion tube and
unfol ds when air or another fluid nediuminflates the sleeve. By virtue of
this provision the endoscope is propelled mnthrn the body passage. An

expl anati on of this phenoneRefpiled Deserin t eBlaRove referred-to
reference. The endoscope, which can be used mnth the control system of the
present i n\)r’éirthr'efnnence anFigel anfendosmbmrappayﬂes ipreferhlely senbaotchpic apparagnpl@yis t he
sane propel m which is bas on inflation of a.flexible sIeeve
coup! 6d ¢ oshBr Eihgs BajsaAts BioeamoRuery She STTEr-CHsQmIiNs HsaHeert By ne
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requiring i obe |ts
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unbi |'i cal mﬁﬁlﬁﬂletapplacaﬁyﬁpemwmmml hfein 1116&§bbatefazsy ¥ietdned) t he hou5| ng of
the SCU there is provided a source of conpressed air for inflating and

venting th?th 1@%%1@&@%& Mmemagagasupp CBler y{h@ 1stear{gla§&tﬁé1 i s

provi ded, ter essure into
t he col on tndoscopei Gzt ipa of the siesven ethichtioyaen spEigi If, crompﬂlws a Iﬁuntakhmunhfdatztbee

apprecrated t hat _appropri.ate tubes e d a o t he u C cor or
Cbpl yitho " BprtioRds Shhader ittt ohe BapBl Sitten setias praliseli tyhe
appropri at @ydBRadpe abd @k hedi0 e frBnthl friion do-EB Bot3elthtk Svh@xﬁ‘&e@hdés@@iad@bﬁhd@@r ts of
the control systemand it will be explained in nore details in connection

Wi th Fi gs. #itihe celhoilhe raarsa@rtbea:pwprsr theiinggrtiongubendrinfoldhehenpieontanether ube
are provi d%d1dvr%r 119nl’1lsini?a é’&ltﬁegléevgev u[i%f ﬁl?ﬁ(%g%glo}{ ﬂ];eoerndf)s%nﬁm g)m a] f t _he
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one can rremlﬂhﬁﬂhebgdy peesdge pexpradtion of tngqmeﬁmlh@bn@anbe found in the above

15  referred-to reference. The endoscope, which can be used with the control system of the

present invention, can be 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. It should be appreciated, however, that the present invention is not limited

merely to colonoscopy as such and to endoscopes, which are propelled by inflatable sleeve.
20 It can be employed in any other endoscopic apparatus used for medical procedures

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 an umbilical cord 20 to a system
control unit (SCU) 22. Within the housing of the SCU there is provided a source of
compressed air for inflating and venting the sleeve. Proximate to the system control unit, a
25  flask 24 is provided, which is filled with water, to be supplied under pressure into the colon
for irrigation. It is not shown specifically, but should be appreciated that appropriate tubes
extend along the umbilical cord for supplying air for insufflation and for supplying vacuum
produced by appropriate means (not shown in Fig.1). The SCU is one of the main parts of

the control system and it will be explained in more details in connection with Figs.2-4.

30



be mani pul ated by the operation handle. It is not seen in Fig. 1, but
shoul d be appreciated, that along the col onsocope extends a multil unen

t ubi ng Wwb 2a@pmepEsi at e passages for supplying water, a®Cranoos/ewmssror
irrigation of the colon, air as required for insufflation and vacuum as
required for suction. The multilumen tubing also allows introduction of
surgical instrunents into the colon as mght be required during the

col onoscopi ¢ procedure. The mul tul umen tubi ng extends through the entire

| engt h of the endogscope, .passes the handle and is connected.to dedi cat ed
Y- connect oOngghowigplsp g?aé inyminghalyhin gﬁrl%s&fté%‘l tabe e groviged V. ﬁ‘ilo‘ﬁdgf’lcfﬁﬁ ovi ded
on the handifoh §On&%sshfy BLRMEGInikdSE (RE %bﬁ@&oﬁ@%p@fatﬂsh’?hé&' libvitednn tubing
wi th tubes 28 extendi ng al ong fhe unbi lical cord and supplying water and
air from t kkeo®Chbrtse. Amengrsiichidevinesonewhi mgntidn e.p rvadebraeandsérings] whichpam

tubi ng and,the Y- ector are nufact ured from plasti.c terial. |t would
be advanta&gHHQEWﬁS%ﬂ§V£%?%ﬂ@H@g%P&ﬁﬁg36?@5?8“TF%WL% ot be AppTscialet; jed at
the endsof Qloﬁﬁ tReRBEscops Bfaekidam@tiientiiting AR APSHEHRAe PASadee st

evacuated formthe body passage. By virtue of this provision preparation to

t he new colseprbsing piier.3s srauited koriiigationnidhe eadery aifiag FRauiedifor insuiflatign pad s not
associ ated _w P i . ] | J un_f t

passage duﬁﬁﬁ%g%%ge re9?%ﬁ§£%%gﬁgg%%?@g%%g%ﬁggfgk%ﬁggé%?Fﬁgaﬁﬁﬁﬁsﬁgggg. 2 a
first enbodhstfientofintd e doldn 4 neightbeatquiied dermothe chlenoseuginpraadirs. seen. The

systemis designated by reference nuneral 30 and its nain conponent, i.e.
the SCU i s milesh SiRhes t§1ﬁﬂ€@?&ﬂé§%ﬂoﬁ 1P BniiRldu3th bt Eendbh®pS Pes e ter 0! S
supply of air, water an acuum as %eqU|red for proper functioning of the

col onosi®opihendip pat iatcomet©d tSo delienddeY wahneconPovarichsis detacheblyf ¢onnertadntor ol

system nanel | ask 24 and _.vacuum pu unit 32, are als en..ln practice
the f1hsk JoMUmLr@hEurHo s Bmendr s focare R B Gul oAby R fafhr ' e
a suitabl e ysng GRh ibey 28 ktBAdRNLaI6MHNE ubibHicalVadrd add KPR Wadr 26 dirFrant
capabl e of producing a vacuum of -0.4 bar to enable suction fromthe body

passage t hilu¥fRU to the multilumen tubing.

In practice the multilumen tubing and the Y-connector are manufactured from plastic

15  material. It would be advantageous if they are cheap, disposable items, which are discarded
at the end of the endoscopic procedure after the colonoscope has been evacuated form the
body passage. By virtue of this provision preparation to the new colonoscopic procedure is
simple, convenient and fast and it is not associated with spreading of any contamination

picked up from the body passage during the previous endoscopic procedure.

20  Referring now to Fig. 2 a first embodiment of the fluid control system of the invention is
seen. The system is designated by reference numeral 30 and its main component, i.e. the
SCU is designated schematically by a dotted line. The SCU controls supply of air, water
and vacuum as required for proper functioning of the colonoscopic apparatus 10. Some
external components of the fluid control system, namely flask 24 and vacuum pump unit

25 32, are also seen. In practice the flask volume should be sufficient to contain about 300 cc
of water. As a suitable source of vacuum one could use available hospital equipment
capable of producing a vacuum of —0.4 bar to enable suction from the body passage through
the multilumen tubing with a flow rate of at least 20 liter per minute. The multilumen

tubing is seen in Fig.2 and it is designated by reference numeral 33.



the multilumen tubing with a flowrate of at least 20 liter per mnute. The
multilumen tubing is seen in Fig.2 and it is designated by reference
nuner al ABoWwddni2zensshe SCU are provi ded the necessary el @ecrnprogpoopsreumat i ¢
and hydraulic conponents, e.g. a logic unit 34, a first and a second punp
36, 38 for supplying conpressed air and various valves as will be explained
later on. It is not shown specifically but should be appreciated that
appropriate pomer supply nmeans can be also provided within the SCU as

required f on the. val ves and energi zi ng the nit. In
practice t bﬁﬁsggjgrﬁ@m%degé{%%gﬁﬁ@eﬁﬁﬁg%ﬁ 8‘5‘??0 ?J"rﬁﬁg’firﬁb‘ﬁ%ssure 0.5-0.7
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suppl yi ng. 37 Potves AL Bl B erns FraREraeP s s p R Reid bIhBIER Lo eni ng
for rel gashdgqhingl for fctivatich thel v l0&tan@lentrigizingithe magamant wil |l be expl ai ned
further. The logic unit 34 is electrically connected by a line 40 to

auxiliary o e I
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mul tilumen t Thi s channel functions either as a suction channel (when
vacuumip s suq:mlleqi én‘ stprdying hir @cu@lhppcmtl%h@dlmm m;:raﬁma iardle hisean apening for

required to.,insert a t hrou button 50 enabl es
supply of Eﬁlﬁ“as{ng ttEeha'ér ﬁﬁ&g‘*%a%e ‘%3@“?%%%3 ntw eég -F?{gft?ff | ati on channel
54. This button al so enables the supply of vvater to the body passage
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doctor's finger during opéeratin goi ng openhi ng
is in flowa v1deo signal supplied to a monitor 42, e.g. for saving or freezing the displayed picture.
15  The logic unit is also electrically connected by signal lines 44, 46 to respective control
buttons 48 and 50 provided on the handle. The 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 through a port 53. The button 50 enables supply of air to
20 the body passage through a dedicated insufflation channel 54. This button also enables the
supply of water to the body passage through a dedicated irrigation channel 56. A through
going opening 51 is provided in the button 50. This opening can be closed or opened by the
doctor’s finger during operating of the handle. The through going opening is in flow
communication with the pump 38. For connecting the SCU with lines 40, 44 and 46 a
25  detachable multifunctional connector 58 is provided. This connector is multifunctional in
the sense that it enables not only passing electrical signals between the SCU and control
buttons 48,50 and auxiliary control buttons, but also ensures supplying of compressed air to
the handle. The logic unit 34 is electrically connected by a line 60 with the monitor and by
a line 62 to a foot pedal 64, which upon pressing generates a signal, which triggers inflation



comuni cation with the punp 38. For connecting the SCUw th [ines 40, 44
and 46 a detachable nultifunctional connector 58 is provided. This

connect orwpooul2s045uncti onal in the sense that it enabl esTnbproo®mogePassi ng
el ectrical signals between the SCU and control buttons 48,50 and auxiliary
control buttons, but also ensures supplying of conpressed air to the
handl e. The logic unit 34 is electrically connected by a line 60 with the
nonitor and by a line 62 to a foot pedal 64, which upon pressing generates
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pressurized air from punp 36 to the handle. Wthin the handle there is
provi ded anBRyReHonZCORRSHRIRS- WHE erendlA HeSOSEVaS 1or FURANIPIRISSSEZ3ft Bt eeds t o

a channel ”féhﬁ? § : - i i ko Hel el t he sl eeve.
It is shovmﬁ%a 0 %3&%5%%5?%25&1 %guﬁfﬁ'?ﬂuﬁgﬁgt@% iﬂfrlfguilﬂserqgns ]EJI:)I%\%

comuni cat ipoessunized air fremSichpy 3 Gtotthdlemdied Wity the baidle thegr ie pooiied atpaskag® t he
Y-connector, 26 provjded at the Jateral extensiagn of .the nd] e.. These tubes
Y espoct | ver') SRt YTk orihrer etk BoRomehep BRirdalo soattl 2Egtersine

i nsuf fl ati @RogdlAd Elserditn b f¥@hRAtideQhd §i€evie! Ii gation channel 56. A conmon
connector 75 is provided for simultaneous bringing in fluid comunication

f b i t.h . i thf] o L . i
of t ho aplih Mot TR A B2 et Sy R B8 B0 sblppBERRROARSE s one

connect abl &iaanbesdUSBOTSN GhiicA Riecdnbedidifto RS Y@ohhedtor 26 pravidedfat tellataatl wat er
wi t hout the necessity to connect/di sconnect the tubes one by.one by
separ at e c6Ri§BHHPLhE Beyidie, Thesertabes sespeqtivaly sunply ¥aquuptp dheowor pasief e

setting up sef aéxt B%hi%%@g%&%%nﬁél BRLSd walPbb GRbatRRnh@Rt 56. /4 cdrimfPt Shown
specifical 'y but shou e

connector 75 is provided for simultaneous bringing in fluid communication of tube 76 with

15 pump 36 and tube 78 with flask 24. In accordance with one of the aspects of the present
invention tubes 76,78 are immediately connectable and disconnectable to the respective
source of air and water without the necessity to connect/disconnect the tubes one by one by
separate connectors dedicated to each line. This provision renders the setting up of the
system very simple, convenient and fast. It is not shown specifically but should be

20 appreciated that the common connector could be arranged at the flask, e.g. in its cover.

Within the SCU are mounted various hydraulic and pneumatic components of the system,
which are necessary for controlling supply of the fluid medium to the colonoscope. The
fluid medium is supplied by the following supply lines: line a) for supplying of compressed
air from pump 36 to the sleeve, to the multilumen tubing and to the flask; line b) for
25  supplying vacuum produced by vacuum pump 32 to the multilumen tubing; line c) for
supplying of compressed air from pump 38 to the handle; and line d) for supplying of water

from flask 24 to the multilumen tubing.

It is seen, for example, that in the line a) there is provided a pressure regulator 80 with a

safety valve 82 for keeping the pressure supplied by pump 36 within a narrow range of 0.5-



appreci ated that the common connector could be arranged at the flask, e.g.
inits cover. Wthin the SCU are nounted various hydraulic and pneunmatic
conponentwoahodter4syst em whi ch are necessary for contrecCrimmmposoppéry of the
fluid nmediumto the col onoscope. The fluid nediumis supplied by the

follow ng supply lines: line a) for supplying of conpressed air from punp
36 to the sleeve, to the nmultilunen tubing and to the flask; line b) for
suppl yi ng vacuum produced by vacuum punp 32 to the nultilunen tubing; line
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provided a suction bottle 92 and a suction valve SV4, which is a
conventlPondh thsi keehb)y tieteeis qupedddea shictive | botits 92 byd peheimi vajve B¥41t which 78 a
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| i ne 66.

It should be appreciated that all valves are electrically connected to the logic unit and are

controlled thereby.

15  Inthe line c) there is provided a pressure sensor 94, which senses air pressure in the line 66.
The pressure sensor is electrically connected to the logic unit and as soon as the air pressure
in line 66 reduces below a certain preset level the sensor generates and sends to the logic
unit a signal. Upon receiving this signal the logic unit opens valve SV1 and pressurized air

is supplied via line 76 to the insufflation channel of the multilumen tubing.
20  The control system depicted in Fig.2 operates as follows.

When it is required to inflate the sleeve, one should press foot pedal 64. Upon pressing the

pedal, an electrical signal is transferred to the logic unit, which, in its turn, generates a

signal for opening the normally shut-off valve SV3. When this valve opens, pressurized air

{ is allowed to proceed from pump 36 to the sleeve via passage 70 in the handle and then via
25 passage 72 in the insertion tube. In order to release pressure from the sleeve, one should
release the pedal after evacuating the colonscope from the body channel. In this situation, a

signal is generated by the logic unit to close valve SV3 so as to enable release of pressure

from tube 68 to the atmosphere.



The pressure sensor is electrically connected to the logic unit and as soon
as the air pressure in line 66 reduces below a certain preset |evel the
sensor gewenrawrs@nd sends to the logic unit a signal. BoonLzeseiosémg this
signal the logic unit opens valve SVI and pressurized air is supplied via
line 76 to the insufflation channel of the nmultilumen tubing. The control
systemdepicted in Fig.2 operates as follows. Wien it is required to
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so as to enable rel ease of pressure fromtube 68 to the atnosphere. Wen
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opens sol enoid va and pressurized air wrl al I'owed to proceed
from punp 8igetugtghair (dopplyofrom pumep i38s vhé [cauldomsech alfietnt irangbmwenitd elge kept
in mnd that i.nstead qf opepning 5 1 being closeable by a doctor's finger

f or trilgjgeglf;ﬂb‘c e tir‘ﬁ(essﬂ?}stﬁﬁy from punp 38, one could use a different
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allowed to enter the flask and thus water is urged to proceed to the irrigation channel via
tube 78. When there is no signal, the pressure is released from the valve immediately to the

15  atmosphere and there is no pressure in the flask.

It should be readily appreciated that control buttons 48,50 are merely electrical switches,
which are electrically connected to the logic unit and there is no flow communication
between the buttons and the multilumen tubing. By virtue of this provision the danger of
contaminating the buttons by any debris penetrating from the body channel or cavity is
20 prevented. At the same time, since flow of air is permanently maintained in the direction
from pump 38 to opening 51 it is possible to retain the same mode of carrying out the
insufflation or irrigation, to which the doctors are so accustomed. In accordance with this
mode a finger pressure on the hole in the center of button 50 provides insufflation and

further depression of the button triggers the irrigation.

25 It should be also appreciated that, since the control buttons operate the valves electrically
and not mechanically, there is no need for mechanical parts, like pistons etc. In the prior art
systems the control buttons usually are associated with a mechanical control mechanism

comprising mechanical parts. Due to inevitable contamination it is required to dismantle
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Fi g. 3 and PBiagtick inmabuldt bel pefervblenil @e trap memhs cesides withohtha sopeestr BB @s sdea in
probabi | i tﬁﬁ% contam nation fromthe body passage through the sleeve when
it beconmes*munctured. Referring to Fig. 3 it is seen that nost of the
conponents of the systemrenmain the sanme, however in contrast to the

previ ous efbotppmenansin iniénded topprieyent prieangg oft sy centamingtigy barkdo bRl aienat i on
trap nmeans ﬂ%@v’ covr\i*]}ln&nr}catﬁ)nl ’gcp%\?lgecp EétW@S{‘ tlltehl%(gacﬂlq}n?el EA CLaVﬁ’}L ifd ﬁ'l\éSSCania
channel 72, passage 70 and tube 68. Construction and functioning of the trap means will be

15 explained in more details with reference to Fig.4.

Referring again to Fig.3 it is also seen that duct 88 splits at a knee 98 to form a lateral duct
100, leading to the trap means. Situated between the knee and the trap means a flow meter
102 is provided. This flow meter is required to detect the situation when the sleeve is
damaged, e.g. punctured and it is required to terminate the inflation. It would be
20 advantageous if in addition to the flow meter a manometer is provided to monitor any

changes of pressure within the sleeve.

It is also seen that lines 76 and 78 are provided with dedicated check valves 104,106. By
virtue of this provision passing of flow medium is permitted only in one direction, i.e. from
the SCU and from the flask to the multilumen tubing while backward flow is prevented. By

25  virtue of this provision it is possible to keep contamination from the inside of the SCU and
the flask.

It should be appreciated that the elements of the above disclosed control system can be

employed not only in a colonoscope, which is fitted with an inflatable covering sleeve.
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practice it would be preferable if the trap nmeans resides within the
connector 58 as seen in Fig.3. The trap neans is intended to prevent
ent r ance w0 2006026@K8t am nati on back to the SCU when fl| owpcommoos/caBéron i s
provi ded between the body channel or cavity and the SCU via channel 72,
passage 70 and tube 68. Construction and functioning of the trap neans wl|
be explained in nore details with reference to Fig.4. Referring again to
Fig.3 it is also seen that duct 88 splits at a knee 98 to forma | ateral
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that trap neans 96 is, fact, a control valve, whic designed as a
spool val vécemmirlmsdh@ throggh Wh@hlcoalprdﬁmdsalmgsﬂmewﬁlompmp@ﬁmgvtalversé{% a
doubl e pis ich design will be djscus he
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defined Dby agprediged, th&cihitod ethbSdimdnd &M@e control system, Wthh is shown in F1g 3 the
valve SV3 operates as a normally open valve. It is seen in Fig.4, that on the peripheral wall

of the long section 112 there are provided three ports 116,118,120. The port 116 is located

15 close to the left end of the bore This port is intended to be in fluid communication with the
lateral duct 100, through which compressed air is supplied to the trap means. The port 118

is located at the right of the middle of the long section and it is connected immediately to

the atmosphere by a line 119. The port 120 is located at the left of the middle of the long
section and its is intended to be in fluid communication with tube 68, through which

20  compressed air is supplied from the trap to the sleeve. Within the housing the double piston
is displaceable between the opposite ends L and R of the bore. The double piston comprises

a first cylinder 122, an opposite second cylinder 124 and a rod 126, on which the cylinders

are secured. The first cylinder is deployed within the short section 110 of the bore and its
diameter is very close to the inside diameter Ds. The second cylinder is deployed within the

25  long section 112 of the bore and its diameter is very close to the inside diameter DI.

An O-ring or other suitable sealing is provided between each cylinder and the
cylindrical periphery wall of the respective bore section. By virtue of this provision a fluid-
tight engagement is ensured between the first and the second cylinder and the respective
periphery wall of the bore when the piston slides reciprocatingly along the bore. The

30 control system in accordance with this embodiment operates as follows. In a situation,
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section 112, a right end Rand a left end L. The inside dianeter of the
short section is Ds, while the inside dianeter of the |long sectionis D
and it isweeew/bas Ds is larger than D. At the right eou/1pioos/h@sérore
there is provided a port 114 which is in fluid communication with a control
line 115, through which conpressed air is supplied frompunp 36 via val ve
SV3. This air controls the position of the double piston wthin the
housing. It should be appreciated, that in the errbodi rrent of the control

system vvh| i.S shown in Fi 3 the val v open
Tar e | 1 il s 0 13, 1R b e S e G R Rt il B SR o
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contributes to preventing the entrance of contaminating debris to the SCU.

It would be advantageous to provide duct 100 with an auxiliary venting port, which would
be located in vicinity of the trap or in the trap itself. Such a port would permanently release
the air in the line to the atmosphere and this might reduce the probability of contaminating
20 the SCU in the situation when the sleeve is deflated more than one time during the same

endoscopy session.

In the situation, when it is required to inflate the sleeve, one should press foot pedal 64 and
the logic unit will generate an appropriate signal for closing valve SV3. In this situation
compressed air is released from the valve to the atmosphere and there is no pressure acting
25 on the cylinder 122. Compressed air enters the trap via port 116 and acts on cylinder 124
so as to displace the double piston in the right position, which is shown in Fig. 4 by dotted
lines. In this position port 116 is in fluid communication with port 120 and therefore

compressed air is allowed to proceed from pump 36 to the sleeve.

It should be appreciated that the invention is not limited to the above-described
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therefrom the nornmally-opened val ve SV3 all ows conpressed air to proceed
frompunp 36 via control line 115 to port 114 and to displace the piston to
a left posotzo@m2smbki ch is shown in Fig.4 by solid |inesPCriuLmamodes’seen
that in this position the first cylinder is abutted by the left end of the
short section of the bore. The piston wll retain in this position all the
time when there is no signal fromthe logic unit to valve SV3. The length
of the rod and of the cylinders as well as particular Iocation of ports
116,118 and 120 is selected in_such a manner, that when { |sto IS

retai ned i Ambpdimentsand dhat ope Ardinapily slalled ipdhe ait <o make m C@B A& n

bet ween po 6, ﬁ@g@ Y. HESSsQd BER
proceed frg%1é&é% Q?%£§ﬁ%;grge&§th§t tﬁg&ggﬁéwg?ﬁgd fl U|€q%gé%un1lg

al l owed tochimceed fromthe sleeve to the trap (via port 120) and then to
be rel eased fromthe trap to atnosphere (via port 118). It should be

appr eci at edwhfihseh!ib ek f@l@hﬁé{? 6lﬁh§aﬁie'}ﬁeaﬁlfﬂgmﬂt9&1§‘l‘c@ﬁl‘pﬁséﬂ gitlube’, “have”
cont am nat ed, however the S y prevented from bei ng contanlnated

si nce tmeremi@wmgomuawwlsomﬁmdﬁ@émtmﬁlbéﬁdé@n ports 120,118 and ports

116, 114. Furthernore, conpressed air, which enters the trap neans via port
116, al so gonbildRubes dpprepiaR it itﬁbgfeithtbs distloaditia thd focepoingrdesatpiiog, zﬁhdbjri s to
the SCU. It would be advantag/ous to provide duct, 100 with an aurlll
venting poit thedpllespingslaims. yadio %@@&C?WR?PEP&?{"W%S P bpihogspgately) rFmth% trap
itself. I he

at nospher eggy gorgﬁhgtldr;?%&}%gog%r ucegrr%ef&p%eo i ?I It %e?ﬁ :i:n a)ﬁ?%énrf ﬁlacgll{’%ge f(ﬁg& SCU
in the sittstéodbn when the sl eeve is deflated nore than one tinme during the
sanme endoscopy session. In the situation, when it is required to inflate
the sl qgve, one should press foot pedal 64 and the logic unit will generate
an appropriate signal for closing valve SV3. In this situation conpressed
air is released fromthe valve to the atnosphere and there is no pressure
acting on the cylinder 122. Conpressed air enters the trap via port 116 and
acts on cylinder 124
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so as to displace the double piston in the right position, which is shown
in Fig. 4 by dotted lines. In this position port 116 is in fluid

comuni cavoanoa2s@sport 120 and therefore conpressed ai PCTALzi05/00m8er t O
proceed frompunp 36 to the sleeve. It should be appreciated that the
invention is not limted to the above-descri bedenbodi nents and that one
ordinarily skilled in the art can nake nodifications or changes w t hout
deviating fromthe scope of the invention, as will be defined in the
appended cl ai ns. When used in the follow ng clainms, the neaning of terns
"conpri se" ,Claimgt| ude", "have" and their conjugates is "including but not
limted to". It should al so be appreciated that the features disclosed in
the foregoilng emsorl sytenDfor sappllying fluid hédturh b hovhdogeapicappasatnshidappiaratishe
acconpanyi ng draw ngs may, both separately and hi _any conbi nati on_thereof,
be mat eri alCOMBFising 3 PpsrAPn hadlsaad en insprtipR Hbe o Yideddy it as syt ation channel,

thereof. d %nﬁa%alion%haﬁm gﬂh S¥RliGNch et BRBAKAS alefréawng, %@feﬁﬂls&i@ Rftrol

endoscopi ¢ apparatus, sald apparatus conprising an operation handl e and an
i nsertion tsydfenpompristed with an insufflation channel, an irrigation channel
and a suction channel extending thereal ong, wherein said control system

conprises: a) a HHSHaBCORkFIMmitdRed fitted with at |east one source of a
first fluid medium wth hydraulic and pneunatic conmponents enabling supply

of the first fluid ”%HEﬁEk%Qx%@gﬂggégféﬁﬁﬂﬂ& %%d with a logic unit for

controlling said hydraul1c an umat| C co&gonen S, b) a source of a

second fluid nmedium c¢) a source of vacuum d) a detachable nultifunctional
connector effecting Ml i ydeaydic apd preumatic components enabling supply of the first fluid

medium to the insertion tube and
10 with a logic unit for controlling said hydraulic and pneumatic components,
b) a source of a second fluid medium,
¢) a source of vacuum,

d) a detachable multifunctional connector effecting fluid and electrical

communication between the operation handle and the system control unit.

15  wherein the said at least one source of the first fluid medium and the said source of the
second fluid medium are simultaneously connectable to and disconnectable from the

insufflation channel and the irrigation channel.

2. The control system as defined in claim 1, wherein said insertion tube comprises a
multilumen tubing and said insufflation channel, said irrigation channel and said suction

20  channel extend along the multilumen tubing.

3. The control system as defined in claim 1, wherein said at least one source of the first
fluid medium comprises a pump for supplying compressed air, said source of the second
fluid medium comprises a container filled with water and said source of vacuum comprises

a vacuum pump.
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conmuni cati on between the operation handle and the systemcontrol unit.
wherein the said at | east one source of the first fluid nmediumand the said
sour ce ofwoheosesand fl uid nmedi um are sinultaneously comroeat.ziob/eooser and

di sconnectable fromthe insufflation channel and the irrigation channel. 2.
The control systemas defined in claim1, wherein said insertion tube
conprises a nmultilunmen tubing and said insufflation channel, said
irrigation channel and said suction channel extend along the multil unmen
tubing. 3. The control systemas defined in claim1, wherein said at |east
one sour ce4ofhe pentrol systent s defined dn gleim Grptiesins said pilepstone SQWERHFYTPIGES 2
conpressed.air i L ce ond . { i '&ﬁsp

cont ai ner 1f P lelgl%\%o?%u%wtm egrcogﬁr%é Sgegq %f%oﬁg(%@}aﬁegg%%ﬁc%&@{eg es aLﬁn agzolljum
punp. 4. Theuppdyihg odmEyste air &sthdepéraivh liandlel ai m 3, wherein said at | east one
source conprises a first punp for supplying conpressed air to the

i nsuffl ati : f.0 ; S toridriset @ t he
operation %ﬂ%g&ﬂg@ %%%%ﬁﬁ%aggg%%?%g@?%%%?%ﬁgdls%ihm 4, V\%per ein said
operati 6n kemtcildutomprdvited veitlcanbpasingy thersin ppay¢ldade Wierdef spmpyseseid adf, is
wherein upon closure.th of compr.essed.air is supplied to the insufflation
channel by S‘é‘ﬁﬁ’ﬂgf‘? the {nsyfiaion hmgﬁé)yégﬁtc}pgﬁpwst em as defined in claims5,
wherein said second punp is in fluid conmmunication with said opening. 7.
The contr ol §919t@mrra£ syRedm rpsgdefined |inj dlaigy Swivdersit saidi spcar GRAP pis i ﬁ%ldi n

fluid comunication w i ening via a pressure sensor. 8. The control
system as gg?mﬁﬁéucfgﬁ%y%ﬁgls%&lggm\%%érei n said punp i s connected to the

insufflation channel and to the container. 9. The cqntrol_ system as_defi ned
in claim 47 W& @miok syene mgodedivsd dn 1y §t Jderedn ﬁﬁ‘gv?ea%'ﬁi \REIL‘F‘B g fluid

M1 at 4l @ Gl AforPh R Wfd opdith ViR BILRl e being Titted with a channel

8. The control system as defined in claim 3, wherein said pump is connected to the

insufflation channel and to the container.

9. The control system as defined in claim 4, wherein said endoscopic apparatus is provided
with an inflatable covering sleeve, said insertion tube being fitted with a channel for
15  inflating the sleeve and said first pump being connected to the said channel for inflating the

sleeve.

10. The control system as defined in claim 9, wherein said hydraulic and pneumatic
components comprise normally closed valves, which are respectively located between the
said first pump and between the said insufflation channel, the said receptacle and said

20  channel for inflating the sleeve.

11. The control system as defined in claim 9, comprising a means for trapping

contamination located between the first pump and the channel for inflating the sleeve.

12. The control system as defined in claim 11, wherein said means for trapping resides

within the multifunctional connector.

25  13. The control system as defined in claim 11, wherein said means for trapping comprises a

spool valve.
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inflating the sl eeve and said first punp being connected to the said

channel for inflating the sleeve. 10. The control systemas defined in
claim9, wbere/nseai d hydraul i c and pneunmati ¢ conponent Ctanmos/emsseror nal | y
cl osed val ves, which are respectively | ocated between the said first punp
and between the said insufflation channel, the said receptacle and said
channel for inflating the sleeve. 11. The control systemas defined in
claim9, conprising a means for trapping contam nation | ocated between the
first punp and the channel for inflating the sleeve. 12. The control system
as defi ned l#nThe coniplisystemre definpdgn chirdanbereisysaid capBelfystPB SPHRESHE ATH t he

mul tifuncti I n r . I ﬁl[ghf'i‘l%' 1 J l.alinll,
wherein saicg&%e\éa(rfl‘ge %gl(rdingr %f’[%%?er?gag gfg%t(r)ﬁgrﬁe]g ag@ )s%%o va?grgfdi@.ﬁg#%ﬂeh ggﬁdtdrﬁgl
system as drécknabreirgsidih@bdtwden thé esretainersaid dheciatdatioh clsapatlem conpri sing a
first check valve residing between the first punp and the insufflation
channel -angsaxs %%Fe%’ cBREG Kurf @ ko EcdnBdiIe "GPt SeRRid! AEdiGANEd RRTendbRopide
irrigation channel. 15. A systemcontrol unit for controlling supply of
fluid msdi apparatuo peavideddwithc @pi epesgtivarizndls pdovithed insariomtubsgparhgraimsaidandl e
and with an insert.i on .ttube .Wherein said systemcontrol unit conprises at

| east one SHUFREOWFOHPLFOMPRSEE um  hydraul i c and pneumatic conponent s
enabling supply of the fluid nmediumto the insertion tube and a |logic unit
for controlling sai daideast eegsroursaef Sgidrmaedies, f | ui d nedi um and sai d hydraulic
and pneumati c conponents, wherein said systemcontrol unit is in fluid and
el ectrical communi cahydraulisi dnd gneematie cahpanents @neblmgasapply rof fthaifldid medium

conmuni cation with the_ inserti O% t ube.
to the insertion tube an

10 a logic unit for controlling said at least one source of fluid medium and said

hydraulic and pneumatic components,

wherein said system control unit is in fluid and electrical communication with the operation

handle and in fluid communication with the insertion tube.

16. The system control unit as defined in claim15, wherein said fluid medium is air and

15  said at least one source of fluid medium comprises

a first pump in fluid communication with an insufflation channel extending

along the insertion tube and
a second pump in fluid communication with the operation handle.

17. The system control unit as defined in claim 16, wherein said second pump is in fluid

20 communication with an opening made in a control button of the operation handle.

18. The system control unit as defined in claim 17, further comprising a pressure sensor

residing between the second pump and the opening.

19. The system control unit as defined in claim 15, wherein said hydraulic and pneumatic

components comprise at least one normally closed valve.

25
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16. The systemcontrol unit as defined in claim5, wherein said fluid
mediumis air and said at | east one source of fluid nmediumconprises a
first pummpoiznodidesisd comruni cation with an insufflation ecannmos/ecsendi ng
along the insertion tube and a second punp in fluid comrunication with the
operation handle. 17. The systemcontrol unit as defined in claim 16,
wherein said second punp is in fluid conmunication with an openi ng made in
a control button of the operation handle. 18. The systemcontrol unit as
defined in claim17, further conprising a pressure sensor. residing between

t he secondZﬁuﬁbm@ﬁﬂdﬁﬁémaﬁ@HPEQW%iDQf#%Hﬁ%?%?@ﬁﬁé@ﬁ%@@FmﬂﬁFangg& £@48d in

Simie ) . ! e coeren
one. nor mal PREaFighan e dnd R RH LS AR REAR Gt SRFIAREAEmEATREIRAIES, | Po°
o 1St on et 10 0, ) 09, 80,900 LRS00, A0 B i

providing a systenyiapk bpdratinh Randihidisys@nl ddnRbBETBefritd figad fluid
comuni cation with the operating handl e, said systemcontrol unit being

fitted with a first or _producing c r ' i .
i nsufflation channel g’ﬂwﬁgtftﬁs '%?%g?ripéo%ﬁﬂl%ggégg)?ﬁ%%%c%%u gg‘gkdt @93\%@#@8
supply of conpressedchainhelf 0 the insufflation channel, wth a second punp

for producing conpressed air and being connected by a line to the operating

handle, and with a | %ﬂh yifutic %ﬂ(ﬁ'ﬁ)ﬁﬁ%ﬁdﬂ&%&@oﬂeﬁé’ Shdtthi Sufpid oPREMPRELA

conponents; b) providing a contro tton at said operating handle, said
control button havi ngir anthe penfflagombliamneli s i n fl ow comruni cation with the
second punp; and

with a second pump for producing compressed air and being connected by a

10 line to the operating handle, and
with a logic unit controlling said hydraulic and pneumatic components;

b) providing a control button at said operating handle, said control
button having an opening which is in flow communication with the

second pump; and

15 c) generating a signal for activating the hydraulic and pneumatic
components to establish fluid communication between the first pump

and the insufflation channel,

wherein said signal is generated by said logic unit upon terminating flow communication

between the opening and the second pump.

20  21. The method for controlling supply of air as defined in claim 20, wherein said hydraulic
and pneumatic components comprise at least one normally closed valve located between
the first pump and the insufflation channel, said valve being openable upon receiving said
signal.

22. The method for controlling supply of air as defined in claim 21, comprising sensing of

25  pressure in a line between the second pump and the operating handle and generating said

signal upon an increase of pressure up to a certain level.

17



Cc) generating a signal for activating the hydraulic and pneumatic
conponents to establish fluid communication between the first punp and the
i nsuf f| atwonroehesnel , wherein said signal is generated lpgTaR0dsb@mgé7c unit
upon termnating fl ow comuni cati on between the opening and the second
punp. 21. The nmethod for controlling supply of air as defined in claim 20,
wherein said hydraulic and pneumati c conponents conprise at |east one
normal | 'y cIosed val ve | ocat ed betmeen t he first punp and the insufflation

channel , val eln enabl Qn r sa n 22.. Th
enog t orfh it RiltFas CuERGE Sevnly PP R i e R A kmgiing P
sensi ng offgy %sﬁlﬁruglchrb@bétwe&l BRtwes bitep 88 AR opitiR; afdplifee cﬁﬂﬁfgaéardﬂg
handl e and generati ng said signal upon an increase of pressure up t

certain | eapshin@By afingeriret hod for controlling supply of air as defrned in
claim 20, wherein termnating of flow comuni cation between the second punp
and the opening conprises closing said opening by a finger.
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