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PRESSURE- PROPELLED SYSTEM FORBODY LUMEN

CROSS- REFERENCES TO RELATED APPLI CATI ONS The present
wapphsiogatd on is a continuation-in-part of, andPCl/ai2es/000008

priority from (a) a US patent appllcatlon to Cabiri

" css R pRERRROLpE e TR SRy LUMEY,

"Pressu S

Pat ent 4 ed

hy 3 é%l?*#&i#ﬁ?@f?f%?&@wﬁ@g&?g%% N8 For

bod umen, " and (c) US Patent Applijcati 0/ 753 4%4
eseat applicatien Isercopintatop-ig: Cgﬂf”ini‘

Pr essure-propell ed system for body | une

o dobec ippmetaereiiasn i by J;"eég“é"??é%

" n iri

Pr%src,ure-];*r?]i)eé %I%% c@’l‘u%%l% ent itled, "Mechanical )
SRS PR SOR e 1o eéﬁ‘? SoSTL 1, ARENLL TR0, entitied,

"Pr&s@u@%r@ﬁelﬁéﬂ sﬁﬂtem fol begly Mménl'da.nd2004 entitled,

Omi'di rectional and forward- | ooki ng i magi ng deV|ce

szS fﬁt&?%ﬁgl RERLL O P 2P k6 ablogd et ALE maiswmeﬁl/ 9, 2004,

e assl gnee the present appllcatlon and are
ennﬂedp pessartequiopreiesi systom foebedelvoren.'FI ELD OF THE
| NVENTI ON The present invention relates generally to a
pr eThelpesdt apdlidatidncymme priosty fradol e for i magi ng body
| umens, such as the gastrointestinal (G) tract.
BACKHRIIINv o at Ny APl €AMb 0y 60 T12RS tmgﬁa]:&m iet als fded September

known for producing nmedical imges of "

5, 2nerssiod N SPISO] PSS PRSI preelied Fup PR hgnen.” and
endoscopy is W deI y used for observi n%o phot ogr aphj ng
ti sh)el)S FmavisiakihBatepiedppligasion 09 Tleki8oiosDal o Re filed May 14,

20({% !éﬁgtlgﬂ @W%%ﬁ%/ e | Olfagx:d fn%a::}r% ?%O%?im%n%%@%o%éc IOIS on

randdf ot e eu%f PG Br B EBEL B tp ARidnts O the present
apRRAABH Bl ard Bt téalrfe;aﬂb ofeR@saUSE the colon is

ext en or exceSS| vely dilated, thereby necessitating

st oppi ng the endoscopic rocedure Furthernore, it is

not unusual for thEIBbDJIAF{IHEINYENEONe accidental |y

perforated. Insertion of an endoscope through the .

sig ﬁﬁiiecbrmhtunvammbn relajest grmeridly de nmrcﬁgmrg pelled sysiemusptitable for

th fl the Lon, the hepati
il BPAY B T g PO PG BLUERSpor at f ons ray

al so be acconpanied with difficul ty Because of these
reasons, a BACKGROUND OF THE INVENTION

00

Many imaging devices are known for producing medical images of body lumens,
such as the gastrointestinal (GI) tract. For example, endoscopy is widely used for
observing, photographing tissue, and taking specimens from lesions and the like. In a
conventional method of examining a colon using an endoscope, for example, the
endoscope is typically manually inserted into the colon. In this manual technique,
patients may often complain of abdominal pain and distention because the colon is
extended or excessively dilated, thereby necessitating stopping the endoscopic procedure.
Furthermore, it is not unusual for the colon to bleed and be accidentally perforated.
Tnsertion of an endoscope through the sigmoid colon and into the descending colon, or
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col onoscopy is typically performed by a relatively
smal | nunber of skilled practitioners, and the rate of
w@aioseeto4pai n and di sconfort is high. US Pat enPCT/IL2005/000008
5,337,732 to Gundfest et al., whose disclosure is
throbg} e ppleaiceflehes.aha thayisveak ot the higatic florgrearmabipnifected by
for perform ng endoscopi c procedyres, { ch includes a
previgugoppatigng,may é&ﬂgﬁtagc%maé&@ew élfﬁaew%mvseﬂ% fRsGg feasons, a
[ letbfthed Yahy SR MUt BE S8 BRkEtioners,
co FBEh L URRARE i B} bty o TR be smary

rt and change el r angul ar
and €ite retetod tpatient tpainednidalascohefont oidogh.t o nove in an i nchwor m

or snake-like fashion through a cavity or lunmen within
a [ Pelht 5887732 abIGrulidibdt @0 ak, whasendisdlbrrs esgimeorpsrated herein

inflate to brace a tenporarily stationar egnent. . .
by rgfpaenest dftsﬁ’éb%%?b%ﬂnge%’inﬂr@y B é?opéfeaﬁ?}éﬁ‘f‘ggﬁwa@“é?h jeludes a
plm%ﬁ%{tﬁ%g&gn@aa?tal:ﬁé@letoaéatcﬁ‘%hﬁg thrBusih 8n BAKISQDIBRR  Actuators can

onpressed gas to inflate the ball gons and
moapthe Gaghbiyts ttogatiidraadtapert and whangestheiraegulendrigdafianio allow the

roblgATBIG e GRYPERIOTSHAET eAion et B8/ orfuih within a
pati@?cpl TnfahbRbaldbhd £3Lh® he2@P 3R 6EQHS 1d Braboelempartrily stationary

oung, whose disclosure is incorporated herein by .
segmefteagainst thel buuer els aviiletothet JegmenisninAYe- a A GORPEestedt §aS line

ith a Jiner. that cont ai b ;
aua§igC b 5 REPSTY PR (U FaRL 1AL o bl e bafoons and
optioREILFE AR ABQE Shé ActustotdUThe tibal fegnsint divdndesra tedevdsien tcamera and

~and advance into said body cavity, and (b) selectively
biopsyrarmor| oty sensgrsrngdrssrgical sfrymgnSecond of  sai d
chanbers to control the stiffness ofthe liner. US

Pat Bt Paipl Applidation FRitbilicaioni 20035068068 06 Resleaand Joung, whose
. Patent 6,485, 4 to VYol oshin et . ' :
disqlputt BB E e RaP B 1By e Plr s HHRRR £} BEBAERT cavit
witB NOR&S ARt CCoRRPR Bf0UEhaBHFR byS (d) Gelectively tattmidlirgy Stideptessure in a

wherein inflating the sleeve causes an endoscope to be

firsh oF shec elapnilers se B cawedhe fitgt chamber to Aygitiadadyance into said body
Publ | | i ' o) id ¢ er.
cav 1%15 8%1%3&1 géle&%ﬁé Q&r&?oqﬁfgeglﬁhd\é\ﬁ%?%@%% a YWBRE of said chambers to

e TS |1 ncorpor a y reference,
corifs €lid duEess sfthé tipgropel | ed cat heter, wherein

pressurizing an everting tube coupled to the catheter

adv 3 patehi %p%ﬁ&itﬁhePuBlﬁb@oﬁ he03ot)s386/SnRatUSNPatent 6,485,409 to
6,702,735 to_Kelly, whose disclosure is incor pgﬁr at ed .
Voheshis et b3l.,r whesee rﬁ‘gsé,losﬂ’@, cHEF hisomRopiea dwreiny byndFegcs describe

| .al ; ' . .
el R 02 BRSPS UL RGAR s ces
aniehd@sb@Nddeiadvanded ntp dlssmbpm. and carries the tool

al ong. US Patent 5,259,364 to Bob, et al., whose

di sqippatest Applidaten Pabiadatien DEOXEDT074Y8 e Memdlmdt, whose disclosure
descri bes an ‘endoscopi ¢ device_conpri s% ng a1 fdl exi bl e .
is cipeprpprsted: diseein whe r wefegence, describes a self-propelled catheter, wherein

pressurizing an everting tube coupled to the catheter advances the catheter into the body.

US Patent 6,702,735 to Kelly, whose disclosure is incorporated herein by
reference, describes a device for moving a tool along a passage. The tool is coupled to an

inflatable sheath, such that as the sheath is inflated it extends into the passage and carries
the tool along.
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inflating the eversion tube causes an endoscope to be

advanced into a body cavity. US Patent 4,403,985 to
w@eoose®4¢4 whose di scl osure is incorporated hereCTIizg05/000008

reference, describes a catheter containing ports near

i t SUSliPateatt 5£289,364r wuBbb,Whi 1h) whogh dixchsater 8 ibterporated herein by

forced tq advance and steer the cathefer.,.. US Pat eg’i) .
refeacnedeseBbeOAF PURSFOPIGNBYES GPBETisag Relledble Gy Wogwherein

nﬂQﬂCgSﬂnF P stoRftRleERnss at® &6§c@1'§‘e°‘toad'é RVARRE VRS alRM B8,
prdpul si on nmechani smand at Teast one transnitter a
t hepqdi pLLE RO hur st fLar.:
e B, AT 0 8y L i i
refq@é@p ) Hsdceibedra cdatiies rooatinghs tperto medmits kisthl adnidythrough which high

expandabl e bl adders separated by an axially expandabl e
Prepurq B 1sdareeddal VW%ag‘iﬁtﬁ%}"r‘geﬁgﬂéﬁ%r attached to the

di stal _end so that by expanding and contracting the

in ESoB@tﬁn’fs, dalféée, tp E@@gm,swbﬁseofiisp}%@n @oggcgﬁprqttgd rﬂerein by
ref%grlﬁ:lee\ﬁ%gcﬂbgss A?Lagﬁc{gsccgbelﬁgvag’%g 7a gfb@HLs%ﬁg ecﬂé}ﬂ% and at least one
! porate er el

SClosure i s | ncor r y rererence,
trab@sféd naBe distdl ud amnsmitinpeburkts of energy twdvay forgraking el position

e LAt L i
sep%%ag?ctf;lw gtl? gxi'aﬁ% g%ﬂ%?é?lﬁg@%@ﬁgﬁ BN BbRvR hYadds dtached to the

rect e sheath, and a _
disthtfend saiha tpr eypehdiagtand whhtrdvding ribern il pudpee dedpzoke, propulsion of

thse tion,.di os(fd al so on the circunference of the
%Stcﬁp%bqt%ggﬁe ‘he two cuffs. When air is introduced

into, or drawn from the three C\Lg;f sel ect.i vel vy, hli(le .
£ | oish Phtegh i 45-440% sddimesi Mposiresis to oy pdie fesein by
refgﬁeﬁw%(gg%i é?‘\ﬂ')&lé(r midfichP b nmend (ﬁgﬂnﬁg Tatt Eas@géﬂeocﬁf assembly

osure I's I ncorporated herein
indlwfieg enoe cufiie siispokels oanthe ndesodpiencer obat fleaibdgtsbenth, ospaced at

PreRBERC Bl P o g Rt e PR it gl sheath,

andP! &éﬁnﬁab@é)g)réb%ﬁaﬂtoc&ﬁﬁmngta @ubled R SefliciC |d@spdked dlSo on the

I ncorporated herein by reference, describes an )
cirewrd feserwp ©f Itheovshagth bepyeden tlaf twoedwdse OWheny ais écinfrodeced intps & drawn

di st al, end ne of L.chocari I .G
s R A o P L
in hadman@ds8REsMEY by a Bowden type of cable.

Respectively attached to the two cylindrical sections

ar e (r9 fphahaBlopeBbadd arsioi 40 vy ddeldkek ib hﬁcorﬁ)orated herein by
movement. US Patent 5,662,587 to Grundfest et al.,

refehense, dtiseibassanr endpscopisciobplo pdanterl ebeiinseriyd inde @rwdy eavity of a

escri-bes amn endoscopi c.robkot haying. rality of
pagg’btr?élﬂ?% ggf@‘?@ﬁ S B’e‘éfgfg 6]9%1&0.%'11?%0 t%? Ogir?%s egnent s

enbr t he | 5, 0f ody | ungen. er . . .

e orian CeieiE 6 e 52 o AfeliE o plat VEeRa S Rae B wBpated ferin by
rebPERE] JesBROQ R dldds@pamaviiba RENEF Ribscoping sections at its distal end,
one of which carries a camera, and which are alternately actuated to provide movement
through a body passageway by a Bowden type of cable. Respectively attached to the two

cylindrical sections are inflatable bladders which provide for the movement.

US Patent 5,662,587 to Grundfest et al., whose disclosure is incorporated herein
by reference, describes an endoscopic robot having a plurality of segments attached to
each other. Traction segments embrace the walls of a body lumen. Other segments
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ext endi ng, or sone conbi nati on of bendi ng and
extension. A nethod is provided to sequence the action
w@booslesogegnents to cause "inchwormlike" or PCT/IL2005/000008
"snake-|ike" | oconotion, or a conbination of them
inclubfié Qiégliators Ghdtvehs@nbe feh@xdchpe tb UoRilly defommitsesimpel dasbending,

line attached to the back segnent provide cotggr essed .
exigneing, o SORSUSTRRRON OF bERENg FRAFXIANPNC aft BPPPOARPIGYided to
seqH&c%%{?éjacttiBn%? 'tlﬁeesegﬁl nR5 UAls0™ frchiBim $RBE 5,0lsndild8like" locomotion,

operation of the €&ndoscope segnents. US Patent
or # c680indBdn b tHepd througlr a cetvedland flelide luthec| Aswongpréssed gas line

stac DI RB SRECEAT RO ORI 604 B0 (B Ao 01y lomen. and

can\‘j"vI ﬁﬁ?@f’ﬁ@: w8 CARAPING ARfuafds lﬂﬁt@%@)n‘tﬁﬁrthé @ﬁér%ti&f(éfeﬂhgieﬂﬂoscope

he Instrunent into the |unen of a tubul ar body
segoemts, such as the large intestine. A sheath is adapted
to be nounted on the endoscope. The endoscope and

shed@iShPaem 469Vvidew yddy, ekedlt,iwkdsg distidsatealsliecorprrited herein
movabl e with respect t.o one another by axially sglidin
by rlercario AFTPHIOR | RBMBHAUSR O eemuarpriRd 1P R i endbscope,
Pa@abf Qf a¥MiaSparally \GRERMANAR TREMSirAmbit ih@FBE A of a tubul
ande crfbeé’aﬁgg%ddéggpe coﬁ%&ising a tubelhaving oné)g} e
bodopart] miidhatsithe large |iotssténeon Aarsheath dis astaptedcle bhapaspted on the
fiber ti g bundl e .passes _through.the tube.t
endfiocot ARG APR Do oan PhoPDUES Vil SUegieRy Pfprable cuft
mdvabRMif reSfecttotRRn6t by axiMfiedlidny the hettbénh the@Rddssope.
provided, the balloon is provided on one side of the
t UbQJdEU afent C04NA 3t BERRhird, O whiHALD endoBRrABAR AR tHY Peference,
a body cavity in one direction so that there is
descuibes en endosspreceomprising 8 talier yingene or mpteeinflptakiehadloons on an

S B5 Boehs A 1B ORI D) Ml e P nc
poftith bRtk eeue, s ﬂéﬂmgd?ﬂmt@ﬁe oPfa BJd§ dagity. OWlgeni shly one balloon is
0]

selectively inflate enl arge the space within the
prasadsd, dhevballpon is providedsiny eng side ek thiegnbe pepr dae end thereof to enlarge

enbodi pent 0 Sl eeve | ' r: s
oo BHRBAD 5 RSHARS 7 8 G5ty EO A MBS i i
dir¥Bsilen for kibaidxeblwipbhiohes leciubé  bdnd it thie dirddtienpatidetd thereby obtain

sl eeve and the tube are inserted into the hody c itby .
a Weeafield ahaiery Wh BT a8 mee oo S Pdeeots plaipe balloons is

. t a.: il it . -

BRI 0SSR Uk Bl ) B i iction. I
anGerbBR|iheR, to oGtee BleeveVis prlovided ianmmdpthe dgtedwlil belleprsyon the outer

ref erence, ;. descri.b an..insertion facilitating .devi
fages ot i SRR BRI B FoPcHie e Ptro THaQUET sIENE i the tube
ar€ YhdeREd i@ khRSlY, dabitiby GteRtdly Biffatih® AhdBdllooRE oR khe i@er sleeve
endoscope is inSerted while hol ding an anal sphincter

andfthesepatthetbe tonfagiitatp dhre insestion dreol o dieltody eadl  body
is provided at one end thereof with a conical opening,
hi adSeBdtenti 68508,192hty Quchiydwhizhl isbaebprposatpd deraimdby reference,

describes an insertion facilitating device for an intestinal endoscope. The device has a

cylindrical body in which an insertion portion of the endoscope is inserted while holding
an anal sphincter of a patient in an open position. The cylindrical body is provided at one
end thereof with a conical opening. In an embodiment, the cylindrical body is provided
on its inner surface with a pressure leakage prevention ring made of a sponge material, for

preventing leakage of internal air of the patient's body.
4
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on its inner surface with a pressure | eakage
prevention ring made of a sponge material, for

w@e@soetoshng | eakage of internal air of the patP@mML2005/000008
body. US Patent Application Publication 2003/0083547 to
HaniJKt Patert Aplicaribh Gubllisatidic 203P0EB3647 herlgamiltoy et al., which is
reference, .describes nethods and apparatus for

incompRiAkd iheERiR oy Retraresl dorgrthes i BRthefls Ao dpPHRe i fon Bibiting

: . Apt S . _
oy RS8R, Sy AL ORIt S bl o o
inflatabted ynepsbet.i Bn oad apnhisdlimente rac sieath assemdlydiisdladesendodf portion

i B amtighis ook SnEoE o s B e ARt Coupia
to PEHHRY ?Joytid‘nr e (i) ﬁcﬁg‘ceﬁqg YeRAf1AL® RadidilEofvarly frefS@B Moty portion.

urther includes an expansion-inhibiting nmechani sm
The chpitle dsseoblyt firdws tindwdesain ¢xpension-inhikifhe nshandsm gegpled to at

t he body, partion. The, expansi on-iLnhi bitingymechani.sm ;.. ...
leasts Opf & rtlhg éﬂﬁ%\tgghe RPBPES ﬁlécp Isdéﬁw 3 Py, g0 E‘%ﬂn' e %&5 nés‘?(lp Qprigy-inhibiting
mebRBHER GY dBRFibe® s Silibififlg R ditatiinaNexfaniibe of ikd BéBLp&Etion during

menber. The expansi on-inhi biting nmechani sm may

inflegiapof dbe irfflatablscmeptber. Ahe expansioptinihitingaperbanisy may comprise,
o el v app ot SOmp! . . . .
o L P bGP Gt ShOLRIE BoF S Hforeing

r éss or-a’su
sprifgciiamber) e pREdurPudlidf davic or Woubdbl 696 mdchaiabel |,
which is incorporated herein by reference, describes a

devipger fpeblisttRni W egd/06uD5Pr RC SBES  WIGEIHTE i iBédigoated herein by
fl exi bl e doubl ewal l ed infl atable tube segnment which

refareore slescriben 9l dayigesipnvee inUsabag prrcessp| qopmriseg a flexible double-
ubl i cati;on.2003/ 0 546t ' i's
W%ﬁﬁgéﬁag?bg?gl e%é;%rﬁe?n%g‘%é‘%}ee gorségg%%l,’uogg@@??bes t echni ques

for trolli .he_breat.hi W a, ventil at or

f or S ErERuhpaikein eRbiRtn FaRTPRulB o Siot. Y i porated
hefbid BYCLF@Bn@f defgibks asdhaRfpes At rolliighdle Bie@hiid Basoflow of a

the patient. The techniques include introducing a .
vepidlatar| faronssistase or seemtroled wentilatipe0f pupdicst as a function of the

tragcheost t ube, Int e trach The. j . .
e ARl Bl b S B R % 4RI e fgrroducing o
vehfilatoRthathy, @ucgerfsfa t@idﬁe%tmﬂ)@?S&acgé@;cdmygﬁfbel ilgl‘éti thie $raﬁhea. The tube is

continuous fromthe distal end of the tube tot
supiegierl rf Pregfing gas, pad {SAmIPPEA wﬁwﬂétaél?@f%dt%?east one lumen
tthGi% EGiitiruldEs ﬂblgl"iﬁé/ difaf éﬁd"&ﬁﬂ‘l@ Yube 28 ‘éﬂegﬁ&g a?ﬁréd of the tube. The tube

intermttent detection and eval uati
isi adhpted ctof detqnt eths wirwayr pressuke by domtittescorf integittdne detection and

b B GRS b A BB 1y brestin g
1158 beHe8ntilRlel iftthinofad hONMB OB OAS Aftrh-lf SFefate detdbkedh

I's incorporated herein by reference, describes a

ol acser PRURGLEL W 08/0a08s 68 el | AhIAIHC lcBiboldll herein by

the urinary adder by the urethrae, consisting of an
refdrase] desaibbe taebladdeandathdterh fox tfraiﬂstuaﬂi_rd _hmlOIdO@iDneirmmm urinary
bIRGHEE ot R GORTGmR A plabtte Sathdrer Sk ST A%Hable balloon
element secured thereto and connected to a filling channel incorporated into the wall of
the catheter shank. The balloon element and the catheter shank are made of polyurethane,

a polyurethane-polyvinylchloride mixture, or similar polyurethane-based material.
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the catheter shank. The ball oon el enent and the
cat heter shank are nade of pol yurethane, a
w@oelogoswihane- pol yvi nyl chl ori de m xture, or siPgT/#Er2005/000008
pol yur et hane- based materi al . SUMVARY OF THE | NVENTI ON
Sone enbodi ment SUNMMARYPOERSEHE INVENTION provi de an
i magi ng systemwhich is propelled by fluid pressure
t hr gu@b egabd@iiertd! BEthe phekeht AGehtn HOSIdE AnribRgidesbtem which is
(d) tract. Enbodi nents of the invention are described

propellesd b Anishpigssure fhegughenbadyt lgmenesuch asiihe gastigiptestinal (5T) tract.
Q5 RE o R, SERAELTROALES, IR B o
but it EuRlefstoodetht. thédel drﬂb@dinli@tspzirb @bt Hinlited Whiehinrthy GI tract and may

i nfl ate and anchor balloons and sim ]l ar devices
be wpedk ippethepaedy Imepnanyel LK Sthe PEIOE BieWiGR may Ste ahd anchor
balfl(fdngtdnﬁnsﬂlfllalt hgvilds id tGI Elﬁ% SafiniRog éHl 2f ot d¥ome the low
present invention utli ze the very | ow tion
fricioni ofothediit traxt, thee é@hbadimertts 0O ther presdnt mhn@ntinmgtilige the very low

i SRIB B 1 Bt O i s O reRIE gt it go need

folPneB&Mg. | Nnvention, a systemincluding a guide menber
at | east partially insertable into a proxi mal opening

of Q"hg&dffs e %I’OVII GHi deoFRARE Wit GhY dl'nﬁgdﬁle(ﬁ [oF! the present

passageway connectabfe to a source of fl'urd pressure,
invantieh,angyateen mehudirey a guudarr@ﬁﬂ)ef afr leadtipditiaffy nseetallatinto a proximal

t hrough_ the gui de ne er, i St head nount ed
ontriag 651 by e e s sratitap il s Hreaied Ve tmgtible to a
so@ﬂae F Bl Efé@éurél a@heeleﬁgaw BarPiks hﬂah%aaﬂér LidiRg %v@nﬂéhﬁﬂﬁ‘éugh the
de of the piston head propels t i ston head and

td¢sn@rab¢n &nd & pistondiesd aloudtedent tho sairier, tvileereio dygreaterefid pressure
system of, t. ne the i ti
w854 PRavE: St OB IR Peod by 8, 4 BEH i of Bt pigron head
pré@yYs 188 pisti [fadhe the ldafies & 4 HRfal ERY¥ctiodGh HtebRly Jemend
passageway in fluid conmunication with the pi st on

headpheWgkiehh SFaNisREnRNAGS bE the i‘ﬁv@ntﬁﬂ%&ﬁh&\fe Jlffk‘ﬂeﬁt features For
pressuré for inflating the piston head.” A vent

expmyplepthepistom beagimahbe pflgtable. Hdadarreamaygnendop mpn@passageway
. is to th i hdth which fluid b ]
in it ot GoiefiiorDiyith Ah SRR bl S B el B e of fuid

pré@uitDR tifThtg thd §iked heRY , ASUE tabe Biagtpaks tRolidtethe piston head,
pi ston head. A power supply tube may pass through the

hayiner yeppenieg fispl e thonis tlee@dttbmﬁb Wiy dluida pragir emgented to the
o554 8 okl U BLoceHRE SRR ol A L 18y g sl o e

piston beathnAepowet lsupp)y aniaanhyrmt tlebughhihe pariee ahd may be connected to
|nvent| on, . an_auxi I| SEI stonl? head may. be ng‘unt ed on

the fRageafPRiEngsteniee ) e fithesmayassithiough fieenfer and may be
c ?(gedfghﬂeﬂlﬁ%bﬁﬂc ry piston head, which may be
In

at ab eflxed axiallytothe carrier at a
In accordance with an embodiment of the present invention, an auxiliary piston

head may be mounted on the carrier proximal to the first-mentioned piston head. The
auxiliary piston head, which may be inflatable, may be fixed axially to the carrier at a
fixed or variable distance from the first-mentioned piston head. The carrier may include a
third passageway in fluid communication with the auxiliary piston head, which may be

connected to a source of fluid pressure for inflating the auxiliary piston head.
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fixed or variable distance fromthe first-nentioned
pi ston head. The carrier may include a third
weamsageway in fluid comunication with the aurCT/i20§5/000008
pi ston head, which may be connected to a source of
f | uTHerprieshereforé @rovidedll & ianeprilinee awith lanaeybgimentnof the present

. _head. There is therefore provided, in accordance wth
Ve GO 1O e Ve e RO RN fuPA Lo e BSSTy source,
incHRIgngM th a biol ogical ly-conpatible-fluid pressure

source, including: an elongate carrier, adapted to be

i nsen ekggatarcatrish, alaptedtd alnsppieditmpugh azproxicial ppenng of a body
I and a, distal piston head coupled to a distal portion
i R carrier and adapted to: be in direct contact

Wi t B dastallidtorPheatiRupled® e ABRNpsHiOn ©8 tHel cafridr Snd B&Hrddad:
into the |unmen, be advanced distally through the body

| umen i nbeds sigelecantrch mathsy mealk plothet lygen| whap the csgipr ds
sou ilitate passage of fluid out of the
Iuné%g?ggﬁg%ﬁgﬁ@é&&ﬁthin the lunmen distal to the

pi st on héadadvancein damlgdilreundh tha body elunsaur iraespohsd he
pi ston head in concigct with the [l of the |unmen

i ncPLR§EYe dromythe Auicpressyresotsengidui t abl e for

facilitatg | i faudi | Ll | fat

wal | of - EREAPE Rt oP b SuElP URRAC SRR A8t whiif the
i nclurdesdiataljtsthe pisttndstd.nal (A ) tract, and the piston
head is adapted to be in direct contact with a wall of
t he Ifshn effbotindng nnt digercarfaceof the piniee hewlini cvintact twith @Ghe wall of

tract. For exanple, the G tract y..nclude,.a col on,
theaIHHlePHECIB‘ii@taolﬁWHflé‘%OWnB% S'géﬁ&iq {08 calitBng Hiding e piston head

ag&ﬁﬁﬁﬁ&kz bgﬁwq _I of the col on mhen the carrier is
inserted into the colon. In an enbodi nent, the

app | . . i
o &y ottt s Rl fachidaCy ARMERRY PGHG-ERRY I piston
heidés hdupesd tbe g dirtdiecovieint whthbe walosf §@n®I tract when the carrier is
. applicatjons, the_ vent tube is shaped to defin? an )
ingerfe Antg;therEx diack Hirsgpmpleathe Gl Hagtiaenhingluds@ eplon, and the piston
hegdng{algfﬁ‘ét &lapted %o Bein REENGRRalt af‘wgfl | IREL A6 w[hleﬁ‘ ti#carrier is
enbodi nent; the vent tube I's adapted to passively
ingeetediirito threcogd@s sage of the fluid out of the |unen.
Alternatively, the vent tube is adapted to be coupl ed
t g a[nsamtalinbadi]g@n% a;ls?c lapﬁgmbyndlgd@ﬁﬁ ivl\tﬁﬂ yubeaahd itheap®ton head is
t he passage of the ul ut. of the |unen, For
adaRighip S THe theBesseastsd thaiuiskot s Sbe lpmees teough it went fube. For

sohfiCapptichti MR, BRUGE tIHCR {HaBld Wbl ARShAL! BlndEr tHfeof that is

between 1 and 5 millimeters, e.g., between 1 and 3 millimeters. In an embodiment, the

vent tube is adapted to passively permit the passage of the fluid out of the lumen.
Alternatively, the vent tube is adapted to be coupled to a suction source, whereby to
actively facilitate the passage of the fluid out of the lumen. For example, the vent tube
may be adapted to be coupled to the suction source such that during operation of the

apparatus, a pressure distal to the piston head is between -5 millibar and +15 millibar.

In an embodiment, the piston head is adapted to be inflated so as to attain and

maintain the direct contact with the wall of the colon.

For some applications:
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apparatus, a pressure distal to the piston head is
between -5 mllibar and +15 mllibar. In an
weniwsadsimnt , t he pi ston head i s adapted to be pParf/li20€d00008
SO as to attain and maintain the direct contact with
t he (iyeth¢ apparstne incdhdes. axFamxiEmyEpiaippl head} caupded( to) tehearrier at a
arat us .1.n es. an a iary piston head, coupled
Poilgg?ﬁ@xgﬁ?lﬁ?@f“gfta]amﬁf} n proximal to the distal
Pi S{®nb %ﬁﬁhaﬁg’ bidtoh hl%a@ié)%cﬂ @0 Yo Bk Sh@Red'8R8S foSat@HPMERaintain
to be inflat SO0 as to attain and maintain direct
dlrc@moatat:t\wthﬂletml ofthe cabntand col on, and (iii): (a) at
Ie st one time while the carrier is within the body
Iumg “the distal piston head is adapted to be in a

state of (Deitng léHsf SRime eFHliRt 186l catriek AFAthinth® 868y lumen,
sinmul taneously with the auxiliary piston head bei n&d ‘
a

alr ébm@asﬁahms@ném«émdgpﬁeﬁ@o beliremstaw afibsing|ajrpadyrficdig
h |
or <1661 8okt LESRE Rl SESMRAL! BRI gty

V\:hl ligfldtee andrieigy ad@an\ded dispaltyh ehrbagly theut®on ihh@sponse to
auxiliary piston head is adapted_ to be in a state of
bei r?@esamﬁé@amé}%?@asua?m%%@ncin part sinul taneously

with t he %‘ Ie! Sftﬁa]e'bﬂlfé?alﬂn@%&}ﬁ‘lg A CHHY id HithA! 4 1Ay

bei ng ad ance 'y through the co on 1 n response
t 0 rlnmsmtiheaﬂmha‘ytplﬁorf headds pdae;ﬁe;hﬂodaesmars&ﬁae of eimmalready

t he ead ad pited.tq bhe .
e QIR ahdeayt ibpit St Enom i R e it wifpr dead, being
Col Ofcad¥RIIBRY oh@ Heﬁ@ dd'v&&reﬁ dﬁﬁmypa%aﬁggeh@éolbﬁ%l fésfidnﬁ;e
out of tthe lumen fromthe site within the [unmen distal
t o tthergsswe tionhibadluid pressureeseboedi nent , t he appar at us
i ncl udes a pi ston-head-pressure sensor, adapted to
sende aa epibediners, the tpiston hdad iphdapsed toelmﬁnteﬁhtt&nﬂaﬁbﬂab@ at least

or additiopally, the arat us incl udes I
in g5 el 1 cgon. hEPRA fo51Landhs nassrelhe By ot f the humen
fré i ShC e QA ﬁie%m%ﬁ’ disBe tPihe Fp%orhﬁ‘&q. Further

alternatively or additionally, the apparatus includes

a pr u

o DREILREERIE GARANS OBE FUAS SRR sy vt
toFsenses® @mssmplmdan itlenpistonrkeadt welteroativehy e:eactnﬁtutﬂaﬂy,ethe apparatus

inFIHES A %éta{ Bre o‘ls/ éﬁ%},ggr; a g‘g}rtoesggs%g{ }grggstpfp Y{Jéhlgggﬁg on Hlsstal to the

pibtoh Skeal' eﬁlﬁﬂ{e? ARAREVAY &3 WMditorRAGr 8l Mpafihust BRludes a proximal
appar at us; and

pressure sensor, adapted to sense a pressure within the colon proximal to the piston head.

For some applications, one, two, or three of these sensors are provided.

In an embodiment, the apparatus includes:

a pressure sensor, adapted to measure a first pressure associated with operation of
the apparatus; and

a control unit, adapted to regulate a second pressure associated with operation of

the apparatus responsive to the measurement of the pressure sensor.

For example, the pressure sensor may be adapted to measure a pressure selected
from the list consisting of: a pressure distal to the piston head, a pressure proximal to the

piston head, and a pressure within the piston head.
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a control unit, adapted to regulate a second pressure
associated with operation of the apparatus responsive

W0 eooslesoneasur enent of the pressure sensor. FOPCT/IL2005/000008
exanpl e, the pressure sensor nay be adapted to neasure
a phessuembsiiment ebe fcontivlt teit [is stagted 20 Stguigteothe @essure being
pressure distal to the pistaon head, a &essu

megpRd v |the BrepHiEe BrsPn AHEHIVelidthy coRiE lmlfeIS_r %?HF‘% iQ Frgulate a
prdbyitt Bk Al thd e THBRACARY the fBRNRARKLR! unit TS

adapted to regul ate the préessure bei ng neasured by the

or e . ri g .

Dot 4 S SR L bERHAE shopod 6 SRR Aol ioh and o dista
lobegtieUuoess Hajhgtih €luid essmueicsitoiswith edch alerenbodi ment, the

pi ston head is shaped to define a proxinmal |obe and a

di stk sba®epplicagodsobes being in fluid communication

with each other. For sone applications: (a}% a vol unme

of da¥ # velumgmef affirsthend ehis lobesaigaslenigd ite dgeiepwaderepppnse to a

S LGl of the col on adjacent

co{lﬁé&i@o&%ﬁf&gﬁ\gﬁ%ﬁﬁ% qu’ second one of the lobes is

adagbped voburhe ofiarsccanisbmndf the lobes Bhaiapred tofremamhamgiant in the

in colon di aneter. adj acent thereto, even if the volunme
abggnee 0 a shagge [ elop 1@@%%5%@@1: theapter oYeR)if theyelumg Qf the first
JoiM Lhieteb g figGt and second |obes is equal in steady

state, regardl ess of the decrease in volunme of the

firgt) h pessurk within ¢etidi amhiecondpbps &t amahinasteady state, regardless

apted tpo be at inflation pressure between 10 and

Ofgge%qr‘?aisfjg’rv ‘&PFHEH’SJ’E%HB nt through the colon

(e.g., 20-50 mllibhar,, or 30-45 mllibar). . .

Al t efndt ieg’él(’?méqm’ag’&i Plﬁ@ﬁa]ll?%‘}l, 15¢ Pﬁdsfoo%ie it jndlation pressure

! , - ) <8 i1

o081 9 ol SR MARAE (iU ERAhOlA or 30018, 3050 il
orl3-4& enillidash aAtterhadddyobr tbditipmdlyathieopision desdiiadaptad to advance

exa e, .the pist head b dapt.ed t d .
2B A e BB 1 F BEOHE 410, 1 LBH OIS SR Tieis between
3% hdl 100RSTHRSInTRHEE BrekfiRé. Fér éa@hﬁsﬁe,rﬂleg%%bﬁ mleadlﬁﬁ/%f@fadapted to

the inflation pressure (e.g., between % and 80% o )
advhecs thfdughithhcqler sstesegnse ko a aressurb dinnthst fluid prespire sowrce that is

head i.5,,Sha o defi.ne a distally-narrow ng.porti Qne
belffh SOrcal Kb proiBe ifafrckidi b o PEEYR 2008 RN Rto of the
inflatibPpRbsuld)e di stal l ynarrow ng portion points in a

di staf) di rection when the piston head is in the col on.

For ROBR &RRidinatt RS pitoPHR¥d TRIshBRdetPetiRe a distally-narrowing

di stally-narrowi ng portion has a characteristic
pdrtibhy anch iy adapteddiabetiasertedainta ¢hel eglgersuelhdlntza dipaefether distally-

na%o“%tng lp%?t%n SoiRt% riltl aoc{ist%lhgirecc%log Qvﬁepl "RY %{]ston head is in the colon. For

some applications, a proximal base of the distally-narrowing portion has a characteristic
fully-inflated diameter that is larger than a diameter of at least a part of the colon through
which the distally-narrowing portion is adapted to pass, whereby the base of the distally-

narrowing portion does not inflate fully when the base is in that part of the colon.

There is further provided, in accordance with an embodiment of the present

invention, a method, including:

placing a distal piston head in direct contact with a wall of a body lumen;
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whi ch the distally-narrowing portion is adapted to
pass, whereby the base of the distallynarrow ng
w@eoosiogin4does not inflate folly when the base PEI/IIR005/000008
that part of the colon. There is further provided, in
accappigingdiuid pressite enihe diisial pistf héddeto pdesmrathe piston head distally
i nyentio a net hod, including: placing a distal
thrﬁﬁl%}t@ﬁ Hgﬁébmil‘?%a]il ect contact with a wall of a body

neadt ey pidase f HPORESHRE i AFm4 Sledyiciah M Mimen distel t
thebwstpnheakn; and facilitati ng passage of fluid out of

the lunen froma site within the lunen distal to the

pi stIﬁJan edddinient,ahe arthodiingides applyinged loodfrictioh ddating to an outer

applying a Iowf[ ction coating, fo an outer surface of
suhe qiithq pitoRdiad iiendsd der OBRCERith e weﬁ ohiheamgthe igpw fiction

coétg‘% }’.t Ruitddie férgwngﬁ%@g' %'al @ft{h@ rfleaas agélﬁaltﬁefv@n of the

tlng S ston agalns
lument.I of the lunmen. In an enbodl ment , the [ unmen
i ncludes a gastrointestinal (Qd) tract, and pl acing
t he Ipias eaibolidasht i the lunskasinpildes m@strbﬁlt@hﬂﬁl(((ﬁlhﬁad and placing the
dirgct contact with a wall of the G tract

pistom Beadiwsiudes placiag the pistonihsed indgech ce%tﬁﬁtnmtlaﬁdwgfgfcﬂlﬁ I tract.
éalﬂ erRbotifBnt ¢ VC\iA![ Q}ﬁalcg ﬂ&gﬂ@é ?do{ﬂg}etaﬂﬁ ;ﬁé&ﬁ? aﬁ%n' Head includes

rect contact col on
planidpidie pestdn hdaddn Hirecttcomgettwich pwsl afjéeafoldarhe f 1 ui d
includes facilitating the passage of the fluid out of

t he Thwieembbdimiggt) faciligtihg tihd passxdee ofl thrgflhidoimclukies ficiléating the
distal to thg}ﬁgl ston head to_a site outsi

apssie AF HisgRuid GHLOLITaR MeTiED A vick S RaRg menEoT: dassifgedistal to
th%{pis{tﬂg %’:}d‘”[oda S r OU‘E’SE& ﬁf;‘ﬁé‘ Mt PESEohid ﬁ%}lfg?ﬁ?rﬁg?a%ﬁﬂ%ing the

urd t vent tube an
paksage of thel flied nafudes h)yss1\fela§cpdnnﬂmng tig paksagp af dwdtnid throtgh the vent

o ot i Beine, Xl Trfiobingghs Hepad Plgefid nctudes

ach%’lkﬂfgﬁlo@fﬂ@l the Tid ﬁohhﬁlesl'ufn%nmlf&raéxafnglé ﬁ@tlﬁ!lﬁ tr&ﬁoxhﬁé@he fluid

a pressure between -5 mllibar and +1
mayrbwbidespplying ticibagite [déstgite tthmpiswachedad acprmme bﬂtwcqntS millibar

wal | includes inflating the piston head to an
aj’&“&ﬁ?%fl cient to attain and naintain the direct
contact w.th, 0 I n. an enbadi )
C e i b i bacing e pifian BRa il difdh il St iR aig includes
1nﬂ5§‘flf% fR! pibtBn 18 € &h kteRi SiiRfemeBhittat il @hialiaih He direct contact

|ary pi ston head to an extent sufficient to
with thsi Walhﬂﬂthﬁmbhnal n

In an embodiment, the method includes:

placing an auxiliary piston head proximal to the distal piston head;

inflating the auxiliary piston head to an extent sufficient to attain and maintain
direct contact with the wall of the colon;

at at least one time while the distal piston head is within the body lumen, deflating
the distal piston head at least in part, such that at a post-distal-piston-head-deflation time
when the distal piston head is in a state of being already deflated at least in part, the

auxiliary piston head is inflated and advancing distally through the colon in response to

the applied fluid pressure; and

10
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direct contact wwth the wall of the colon; at at |east

one tinme while the distal piston head is within the
whowg/obimen, deflating the distal piston head BT/II2a6Y000008

in part, such that at a

postat di $daat oy sthentiine adhittethleatistalnpittionthend énwithin the Hodly lumen,

ceflsiae T Sty e 18 685 B o toRb A o & B Bpatay-piston

he@dLde ARG B SvHth ThA bl 11 HRHSN hEReis GR 2 Qaté BF B&ﬁg Aty deflated
to the applied fluid preSsure; andat at |east one

at fnaplein parishehistabpision htad isinflpiedtand adeadingsdisfially ibvoughethe colon
. n, deflating the auxiliary piston head at
mn P egsgé?geil{%eaaﬁpfﬁeéB{?ﬁsugﬁat at a

post.- auxi | i ary-pi stgnhead- defl ati t] when t he )

i e oAt the nassogs,ob tsr HHGiqH oatiecsgyn includes
in@ahitRh8¢ déflatlngasd pikdnPREd at IEREibst @l piston head is

i nflated and advancing distally through the colon in

r espAnsE: i / i .

o Ty i SAE e At P ERRU Spptl T RIROIIR the piston head.
withiz [thel eslon rlistal rto ttheepistoy ebed, atiorgrithie thei ctlom plogédalab the piston
hI ast in part. In an enbodi nent, the nethod includes

nsing a pressure within the piston head, within the
colan distal  to the pistaon head, and/or within the

col dA agregodimentdhe methoddneludesead. hi an enbodi nent,

t he :| ' : |NG; kLSt i

assooaraq i EraEe pe e Vil PHERPAGD: and

r eguegtlating a ssoend presgure associated sgidcpafoething the method, responsive to
erfﬂ{?r? ntg t he met hod, responsive to sensing the first

8?”%% rdSUEGSYE R anpl e, sensing the first pressure may

i nclude sensing a pressure selected fromthe I|ist

consh Wt §XaEE, sensing tedifsepigpure may gnelpde pnsingn ajwessuresselected

oo 1Rk Lot _
05 B SRS a8 U0 108 SRR E Sl o
pisten bbat, and a tphesiee evdthih he @issatr ieeatincl udes regul ating the

first pressure. Alternatively, regulating the second

pr e skt wnitogplibdions,Nefulbieng BgdkedndFedsiRe ihtludds regulating the first
pressure. hi, an enbodi ment, inflating the piston hea

PresfErey d ddternatively; rrguleteg phes sesand dxessee dess inat inpludsrregulating the
fu{g{d@%%@ between 10 and 60 mllibar. Alternatively or
additionally, applying the fluid pressure includes

set ty the £luid gressure.to between, 30% and . 100% of
the Tt skinbloBh R Bich REDIETREGAR dopsiofead atan
inflhgor plebauire betwRee $6 i 60 afillthat. WAEBrmafve R o adBfieily! lying the

i,HfI ation _pressure). .
fluid pressure includes setting the fluid pressure to between 30% and 100% of the

S€1

inflation pressure (e.g., between 50% and 100% of the inflation pressure, or between 50%
and 80% of the inflation pressure).

In an embodiment, inflating the piston head includes inflating the piston head at an
inflation pressure between 20 and 50 millibar (e.g., between 30 and 45 millibar).

There is therefore provided, in accordance with an embodiment of the present

invention, apparatus for use with a biologically-compatible-fluid pressure source,

including:

11



In an enbodi ment, inflating the piston head includes

inflating the piston head at an inflation pressure
whedsoein4L0 and 50 mllibar (e.g., between 30 memII£A805/000008

mllibar). There is therefore provided, in accordance

wi t RaHorgMsosATHeh edatted tebginsererd throngbrt porimalpgenmpust a body
luh®f: use with a biologically-conpatible-fluid pressure

source, including:an elongate carrier, adapted to be

i nserdigal piktonheid eoupledxd aadistalRpmicidorhe earlgthnd ddERad &

di stal piston _head.coupled to a distal portion of the

carrier and ad¥pgRé&ireeisoniet withgiwadlaf the tafigi the a

wal | of tdhgid f; ' has been inserted
into the |uné%?§g%&é§%ﬁ§:§§°g%@éﬂ%ﬁy through the body
| umen in respdrsedvancat elisallye throagh tie bbliyildmpn eiasur e

source, and facjilitate passage .of fluid out of the
| unen f r SHPRRE] PPTGISHIK; ianE‘ ﬁ?gfﬁuaﬁwswg BRHICS; _@n@ he
pi ston head; amellifRe PRish&Abt BURE S (KL Memdi $idh ,and

proxi mal ends, and including: an I nmage sensor,
posi t i oneife atithithedwogi digtal tnthe pistantteadpinidcal syst em

an [ r _havi.ng di st al. d .proxi.mal .ends, and
cnapdariB SRR b prur Rl el ol i dcingas: o
di stal porti omnGiagisedbot,Spdsitioned at GRNProQR Ll br
provi de gggl directional lateral view ng; and a convex

mrror, pPiEgl systeie di stal end of the optical
menber, wher ei ' r..and the. m.rrqr have
respective r otagt#@ggﬁﬁéﬁﬁg%]e%a@gﬁ%ﬁagarﬁdo%ﬁnqlcﬁn Pi on

axi s. Forand shepedpyol dsaatdefins a l4th@l e@tieeXat Medst 81didtg
shaped so as define an qpening through which distal
light cafOp¥s. ofrnwhigh; 45 apwryedy, soniataed | to aprewiddance

with an | s R i nvention, apparatus
%E&g&ﬁi%?lqgtcfabﬁ B2 GRY

for use witl I ol ogi ca ey- npati bl e-fluid pressure
source, includi egiveametoongatpded & theedistah@dapt @dtheo be

inserted through & Proxi.neh opening of a body . o

have respective rotational shapes about a common rotation

axis.

For some applications, the convex mirror is shaped so as define an opening
through which distal light can pass.

There is also provided, in accordance with an embodiment of the present
invention, apparatus for use with a biologically-compatible-fluid pressure source,
including:

an elongate carrier, adapted to be inserted through a proximal opening of a body
lumen;

an inflatable distal piston head coupled to a distal portion of the carrier, the distal
piston head shaped so as to define a proximal lobe and a distal lobe in fluid
communication with each other, the distal piston head adapted to:

be inflated so as to attain direct contact with a wall

of the lumen after the carrier has been inserted into the

lumen, and
12
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lumen; an inflatable distal piston head coupled to a
distal portion of the carrier, the distal piston head

W@ bapmesogo as to define a proximal | obe and a BEBHII2005/000008
| obe in fluid conmmuni cati on with each other, the

di stal piston Heeadivadaptcbsiall}othlbe;gh nhd dody lemeasint o
attain direct contact e\r/% of the Iumeg after
t he car r iTBPORSEIOBEFTY tﬂepdgf‘ﬂlﬁﬁ%es?‘ﬁé SPUHerr™andbe
advangedodi winfllné %)%sﬁiggﬂlr&d?gﬁ RO Do litaE And alsfaqemg%e the piston

to pressure fromf ["'ui d pressure source; and
head, earidbdmeningnto a e, wighis she gxmem digtph to e pnstm Ireafl, mdjadapted to

| obe i ston head, and opening to a site
fa‘tﬂ%ﬁﬁ?ﬁt%& alinstgﬁﬁ %0 the piston head, and
adapted to facilitate passage of fluid fron1the site.

Therehers i§ Wndther piokfedd e actdrdare oxilian@eembbddim@ht of the present
enbodi ment of the present invention, apparatus

mW%EWBdHﬁ@mnéﬂn@Péﬁgate carrier, adapted to be inserted

thro [ a1

I o AR BB SR PR 8P BRI by
luinenpe in direct contact with a wall of the lumren after

the carrier een nserted into the |lu

hydr b B aRc CRS Sna A RCPR] oAb FEiT SR AHAGH fa0g in direct
coftfact Gzﬁhkéax}vatlpgﬂhe -ﬂlﬁér?aﬁe? R éahllerfﬂdg B&%rm&rr@ﬂ 'n?t@ @he tuthen; and

accordance wth an enbodi ment of present
i nvemnbydsophikip pubstenos dispededdi arge:xtanaleeluoﬁageoﬁhc haltoomy |
adapted to be inserted through a proxi mal opening of a

body. unen da .Cou d to.a dist
of Y RRStRRT b Pt iR B, S, 4 BcifRh bPthe present
invértibnaa ettu@ﬁlclddﬁlg unen after the carrier has been

inserted into the lumen, the ball oon having a

char %n:@l@ng@@ icarrien, adanied $o be ingsTied trongina Preximek ppswéng of a body
lu[.:% . applications, the balloon has a

atacteristic thickness of no nore than 10 m crons.
There biaﬂo@td dotipled ad Iayd1|§lnbpt')mﬁed ofi the @aeier dad cdapied ho & in direct

enbodl e pr es i.nventi on, ar at u for e
cqfitach Wit a@{;?ﬁgn ]3'7“11?8 5 eartier hag lﬁeﬁég%?rts dRjartbe fumen, the
bdlﬂ)%hlﬁq{lﬁﬁ% -a characteristic thickness of no more than 20 microns.

For some applications, the balloon has a characteristic thickness of no more than

10 microns.

There is additionally provided, in accordance with an embodiment of the present
invention, apparatus for use with a biologically-compatible-fluid pressure source,
including:

an elongate carrier, adapted to be inserted through a proximal opening of a body
lumen; and

a distal piston head coupled to a distal portion of the carrier and adapted to:

be in direct contact with a wall of the lumen after the carrier has been

inserted into the lumen, and

be withdrawn proximally through the body lumen in response to pressure

from the fluid pressure source.

13
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an elongate carrier, adapted to be inserted through a
proxi mal opening of a body |unen; and a distal piston
whead/ocoupl ed to a distal portion of the carriBCT/EHRA05/000008
adapted to: be in direct contact with a wall of the
| umdiar sbrhe bppliwationd, theedartiarSs béfted toSasilivek pastagetofifiuid out of the
l umen, and be w thdrawn proximally, through the body
lumpen Ay hsiteaeitndee ey admagta the mstcwehqaﬁui d pressure
sour ce. For sonme applications, the carrier is adapted
to fafeld id %tea&ﬁﬁ&?ﬂﬁ Blovidetl] ¢h Qbdor@inck NGith WEAMbSRER of the
site wwthin the umen proximal to the piston head.
praket énvestigmt appddites deraiisey withosn ebuhgatie ncagmiero Fataimeertion tthrough a

an _enbodi.nent of the present invenii.on, apparatus for
eGSR O OoryAiEeBlRE PRkt IR | OR ¢ hrough

Pr OXennuRP ®Rllésh, Qhapededi th ¥6RM an bPénhiA® ARE&biéSgh for insertion of

i ncludi ng: an annul ar bal | oon, shaped so as to for

m an
the pamienghe hallearexnagheliefo forges seabbebrecpibe ballqanegnd g wall of the

L1 oon. e eyt eal between the ball oon

bogﬁém%gr\l/vla %gm%efﬁbeo‘&?&%%ﬁmﬁ%ga vicinity of the

pr oxfirdBdndoResiduid fprésstireabakesgcond fluid pressure

sources; a_first tube, coupled between the first | |

presk g B eQuplert DEYWECRIGF | Tt Breste SOHIcP UK, amdptegior of the
badB6RNH gt ube, coupl ed between the second pressure

sour’ce and an interior of the lunmen distal to the

annud secohdltiiteg nourfted betwren Hpccamt pressire sturtearst amingerior of the

of the first an ond pressure sources is adapted to
111{5’&%‘6%?%"?8}?%%{2’ % he body lumen. There is al so

provi ded, in accordance with an enbodi nent of the )
pr esEft AR, RRIGHOS s dpast oge 1ot b é‘}r?rgancgﬁpcep% e sources is
arri [ t hrough a proxi nal
a(% ggitﬁgegﬁgg%%&ﬁgﬁgﬁb%g ! a%l'i nfl atabl e cuff,
shaped so as to define an opening therethrough through
whi clih¢rbeiscalsoi provisied, e donewlpteed withhen cefibodiiant @fl the present
.forma seal wt wal | of the body |unmen when the
InYgton, appagatys, me ‘ed state in a vicinity of the
Pr oxXhA'Blon@Re thafhr, ddA@ted tb el ibdriRE thidusN aGRExinial opening of a body
accordancé wi th an enbodi nent of the present
lumepeand on, apparatus for use with a fluid source, the

apparg Erﬁfateilbrl]é: ch;&,' ﬁ%ped so as to define an opening therethrough through which

the carrier can be inserted, the cuff adapted to form a seal with a wall of the body lumen

when the cuff is in an inflated state in a vicinity of the proximal opening.

There is further provided, in accordance with an embodiment of the present
invention, apparatus for use with a fluid source, the apparatus including:

an elongate carrier, adapted to be inserted through a proximal opening of a body
lumen;

an image-capturing device, fixed to the carrier in a vicinity of a distal end of the
carrier; and

at least one fluid supply tube coupled to the carrier, the tube coupled to the fluid

source,

14



10

15

20

25

30

an elongate carrier, adapted to be inserted through a

proxi mal opening of a body |unen; an inmage-capturing
walensoes044 i xed to the carrier in a vicinity ofPer/ui2zeesi00008

end of the carrier; and at |east one fluid supply tube

COURitREeih thet digtaCend bthe cirkier {slBgpRiaiRisad défind die drlnbrel openings
source, wherein the djstal end of the carrjer is shaped
in $lyich sormpigatinn Witk thy trRsy dhe ppeningssOtiented §¢ @s to spray at least a

pogth}ftBéPtS% ?‘%ﬁ(&é talﬁ‘fu!églgicﬁglcg When ﬂuﬁt??%?ﬁ\gﬂm Rl &R0

a portion o I meige- capt uri ng
device when fluid is provided by the fluid source.

Therkheresissttill further prosidedy ov iacml:enl:ianbﬂ vathcar elahadimeit ¢f the present

emhodi nent of .the pre i nventi.on, tus .for use
im{ERG LR A G TR U7 ApORY PR RETIB BN PRGL Ao and & wall, the
ap%aﬁuggﬂﬁﬁﬁh .S i ncluding: an eIongate carrier, adapted
o be inser ed through the prOX|naI openi ng of the
bod;ant clorgate garrieneagaptedgoe ingertrsl theeughf thg @goximah opening of the
bo ist vicinity of a distal end of the carrier, and
gd % to provi de omidirectional |ateral view ng;

and aanlmargél Fﬂuﬁﬂg&ie@ﬂ%ﬁﬁxed X @ dirbtnviginite e@rddivtaCémd b the carrier,
of the distal end, and adapted to_.increase a diameter

angdfadepied toprevide ovtrﬁntilﬁ%ct@e@ldﬁfawt vierangyndo an ext ent
suffjc t
di s tdélnfétgl%loﬁ gleﬁ]g‘nlt ﬁ)ﬁ'a haf F%Eglggn?&ﬁg“ena l&i?t\ﬂ &, And adapted to
inaemed diaticten élthd catiad mghetedohéd wm@etoczaptxlentrsgfﬁment to position
device. There_ is additionagll ro in ac dance. .
the, FIpAEexFARSHENSIATHERR & Gt ws%w%é@nw all Syisiondi SablsapaRigirectional
fob@ind'SEthk finfed? A E®Ridaavi ng a proxi mal opening, the
apparatus |nclu i ng flrst and second fluid pressure

sources; an el on ate carrier, adapted to be inserted

t hr ol]@ehe ushedcbtl }Ymrowpedu 1ngacg¢rdam@ Vwidlel pn |em’¢edune@t of the present
. di i.nfl at J St led to .a dista
infghioPo Ao Eh I oot SO0y B e Bk Pl e apparatus
in6kiinget wth a mall of the lumen after the carrier has

been inserted into the lunen; a first passageway in

f 1 ui Brst enhnpsprchiiiighprogsure SOHECSHi r st pressure source and

y pr&ﬁ‘ e[ iRbatB Uat i a@lptdd '® b EAr RS MbIBH theCproRind? 3EMAg of the

body lumen,

a distal inflatable piston head coupled to a distal portion of the carrier, and adapted
to be in direct contact with a wall of the lumen after the carrier has been inserted into the
lumen;

a first passageway in fluid communication with the first pressure source and a
proximal portion of the lumen proximal to the piston head;

a second passageway in fluid communication with the second pressure source and
the piston head;

first and second pressure sensors, adapted to measure pressure in the proximal
portion of the lumen, and in the piston head, respectively; and

a control unit, adapted to cause the piston head to be advanced distally in the

lumen by:
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a second passageway in fluid comunication with the
second pressure source and the piston head; first and

WG ews6sops essure sensors, adapted to neasure pPPEFHL2OE/000008
in the proximal portion of the lumen, and in the

pi ston heabile ttesfrecpriessale/sovactdapplieon pressureiti the paakamhiegbrtion of
%ﬁ i‘B’ﬂt he piston head to be advanced distally in
the B hy: while the first pressure source applies a

pressure §@vihh ehd¥eldhd BlesRPs LdiRek ﬁfre StelaYFBRuredh ithd MiSkon head
t he second agressure source to regu ale a pressure I n

t he tpitst eqnahéathe preshiee énthel progindl optiaas elithe lumenpdus a positive
pFOXIgH| portion of the lumen plus a positive val ue.
For applications, the apparatus includes athird

pas in flui.d co ni cati on W ortion of

P he Hlmsiig; SuhCAcs; HBE pRRrpBHi: Qg 46 ohgr Bogesaein fiuid
colniRidibAF: with e ﬁﬁrﬂl(ﬁl Sethe R aﬁ{&?{d the %Es@dﬂ K& anli B site outside the
accordance with an enbodi nrent of the present

lupervent i on, apparatus for use with a
biologically conpatible fluid pressure source,

i ncl d|n e carni adapted to.be |n ert ed

v otteas oRR AEHBIRARAE pRREGE i BERRMRG MR % SRBEHRR: of e
présend nﬁtéblﬁb@da Qraﬂlsofbﬁ ued wixhrat b1@lbg&fall§—b6m§§tﬂﬂ¢-ﬁﬁl€ﬁ%&€ssure source,
. adapted to: forma pressure seal with a wall of the

inglydieg: after the carrier has been inserted into the

| umeg, el%ﬂgatp ecaﬁf%\fazﬂﬁ %S’Jeailn% ehqfnﬂ)ldgﬂ tﬂ}gmgﬁﬁy)pérﬂﬂ@ Bfa body

in responsSe to press rom pressu

lumensr ce, the appar at us bel ng configured to faC| I itate
di stal . advan i ston head by facilitating
pas<hBl Eogyticp gpuplghto %?18{% Bottighek gfercamea ag ﬁ%anma

the |unmen di st gy Qﬁ&ﬁuﬂé' SShoWith &oHall 30 thARmRALd

system coupled to e carrier Inavicinity of t
di st al potheiarrjierthasebegmt inseated sptotteaiunen oyl di st al and

prox el ende. LanduEUdLng A0 LPHS 358 Shnen i

response to pressure from the fluid pressure source,

the apparatus being configured to facilitate distal
advancement of the piston head by facilitating passage of
fluid out of the lumen from a site within the lumen distal to
the piston head; and

an optical system, coupled to the carrier in a vicinity of the distal portion, the
optical system having distal and proximal ends, and including:

an image sensor, positioned at the proximal end of
the optical system;

an optical member having distal and proximal ends,
and shaped so as to define a lateral surface, at least a distal
portion of which is curved, configured to provide
omnidirectional lateral viewing; and

a convex mirror, coupled to the distal end of the

optical member, wherein the optical member and the mirror
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the optical system an optical nenber having distal

and proxi mal ends, and shaped so as to define a
woOavwroaso4gsur f ace, at | east a distal portion of PamiIcinos/@o0008

curved, configured to provide omidirectional |atera

Vi ewl ng; havedre3p&dive axstatibiidl Ghapesoabolued comnidreradatiinal

end of the optical nenber, wherein the optical nenber

and the &F%¥rorhave respective rotational shapes about

a commn rotation axis. In an enbodinent, the lu

i ndiuareembodiment.ghe dwsen mlud(zea)gaﬁtrcamestl%h &GDH@ct £, and the carrier

arr| 0 [
is ay nd g% b% frt ﬁlgg%ﬁ?]‘r‘%lctthg ?)5(5){ lﬁﬁgﬁﬁ %aﬁi‘mﬁ!{g E‘I{Itrtlﬂégb%%ﬁ e%omment
the IG’IQi"aw ashales @l cdlon, andl tHehariaais hddptédstodddmdeadd tiootngh the proximal

inserted through the proxi mal opening of the colon. In
opeanZepia CARE . t he pi ston head is adapted to be in

direct contact with the wall of the G tract after th

car B on cribediseest, the pistershedcris edapted & be fnadifeot Foptackgpieh the wall

o SRPGEL} s PR T LIPRRED 5,0,

F t the opti cal. h
O 3P BB e G TR & 48R Bpoenin

thrbi® Q/BIdthﬁbtaI‘E@FﬁQfan pasy. BRNBnRPplicaidngbe obh@al @fimials shaped
menber is shaped so as to define a proximal

50 aﬁ@erdeﬁne @ndiistal tlm@ntﬁtmu lnrethe élrcﬁﬂaloerndt W%thé pntigal] mg@hefer For some
appglocr ’%181?snpthg 88{1&& %ﬂlf‘tgggi‘ 18 g z?sgl! (ﬁe A ﬁljogﬁlll#i qﬁ(‘fen?atlon in the

’l'ens; positione
profirBabénd eNbie ld@titalgneémbat For delﬁb appléqadions) dhet optticel s;reﬂenmmludes a

rotation axis, For some applica he opti cal
dlS@ dersmppsitionstt figtal é‘élﬂteomB"FQ?vﬂ@e‘i atﬁf feap ilﬁ‘fmg avafagiopgl shape about
polal e [
sensor t% oug &taéfeq*ﬁstg} %@g&% I{Sh\éﬁeg | Ca%@@r&?ﬁ%@nﬁgured o

pravide |daffeeat ldviel}hbf araghificagiom tfot tistalnl@ﬂa aseviggrattthe omgpe sensor

the curyed. di st portion of th surface .of.
thepyih Gt sl RS AbEIe OesAl v a7 Bl FEh iR 8 image sensor
thl%hgﬂ afeec&éedt Jl@tapbcﬁheﬂ ofardabRi Metdf@he%ﬁfém%@mﬁﬁa'

t he wal | the G tract includes a'low friction
coat r t
pi st%dr}]gst?ead Igﬁg:étrlé a%?%%lslh%%@ gﬁ%ﬁécﬁ Is{t?)?a}%fad fl@glrlm% thrree pressite

sedl ppitth chd mﬂsof thb eGlaipgra iadludesi ol fiéstioa doatingl ssitablecfor facilitating
.and | east one fluid s upled to the

shelagrqaféhe PicH® Heap aetiRstEPE VAL eﬁmﬁe i on wi th the
fluid source, and the distal portion of the carrier is
shagid soBepplisatings; the appaays mRipdes lwd sgwes, sl fegst one fluid

supply tube coupled to the carrier, the tube in fluid communication with the fluid source,
and the distal portion of the carrier is shaped so as to define one or more openings in fluid
communication with the tube, the openings oriented so as to spray at least a portion of the

optical member when fluid is provided by the fluid source.

For some applications, the apparatus includes an inflation element, fixed in a
vicinity of the distal portion of the carrier, and adapted to increase a diameter of the
carrier in the vicinity to an extent sufficient to position the optical member a distance

from the wall sufficient to enable omnidirectional focusing of the optical system.

In an embodiment, the apparatus includes a vent tube, and the apparatus is adapted

to facilitate the passage of the fluid out of the GI tract through the vent tube. For some
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conmuni cation with the tube, the openings oriented so
as to spray at least a portion of the optical nenber
wob@s/ob3owd d i s provided by the fluid source. FRCT/H®®/000008
appl i cations, the apparatus includes an inflation
appslicatiem, ,thé ivmdubm isnadaptidniot passitely perditshapagsagd obdthe dfuid out of

t he carrl ptedtolncrease di aneter of the
theoGf gk /A% g‘w St bt “lapicflrto dut $9URIEe{o ¢ guction source,

whgg,-pw Qé‘tﬁéPFfééﬂftétG%e ﬁ%E&g‘érofﬁledﬂ&H%ﬁP 1fh€ QMg wal |

icient to enable omidirectional ocu3| ng of the

opt &Xﬁ&ﬁﬁ@t@ tlt,rﬂ%@BlS ﬁ?&ﬁlnﬁna{d {ela Itjéﬂs% %s to form and

i ncludes a ven ratu3|sa
mdidginl the @t&sﬁﬂ@&eaﬂ&sﬁl&gﬁ will bfl’&lefCEILmai:t ofibr sfmd iqqah@mons the piston

nei et B e 4 3 PR PR L g ety

to ?Jcﬂitléll% ‘%lle lﬂagsagg bof Qfle hﬂﬁi ﬁﬂe t df1BE tGI t‘ﬂc& eonthey §leYwithi®he GI tract

dapt ed coupled to a suction
dmaduo cthcz pigten diogd. t ancstmne e\!pyhcﬁaaloms i thatpéstom éewﬁsﬂ@pe®w define a

th id t..of .th nbodi
pregEebiethend 5 tedatt S obe e B8 sSEEREATER pih Hien other
LA B 2ty LA UL ST,
ad%%%?'i@%ﬁﬁ%e‘? ?résﬁk@ rv(ﬁ‘tﬁl%l qhs :p)étﬁaﬁfléa"ﬂt eflolorh €8 ﬁlldaf‘ons the piston-

rac ereby to faci
hepdrpmagmestniones ddapiad toute dlﬁpdshda V\@hnt tlm:plstbn drad. hAltstmafevely, the

in the G tract. di 0 on head.
pisdihBeabBISREY [ HOT ior RSB i DR GoPASSE aRe APy drtp grovimal
op@mlﬁg O¥itHRGI kahe RRdoRe dhSlictiohd AR pibida-HeAlPPeshigt Béhsbiis adapted
lurd communi cation with each other. For some
tObpﬁbpeaﬂhmﬁsdeDﬁ@wéﬂﬁawatus i ncl udes a
pi st on- head- pressure sensor, adapted to sense a
Pr S/ 1‘9" 51% rtob%cg' $ Ade %ng(:e B séiﬁrr@mbodlment of the present
applications, St Onhead- pressure sensor 1S
1nﬁﬂx&@hedapip@rdﬁlﬁs dblspﬁ;sednﬂm fah Ibibltbii&al@l—&irﬁlﬁhtib@uld pressure source,
. Alternatively, the piston-head-pressure sensor is
m‘éH@t‘Bgéd to be disposed in a vicinity of the proxinal

openj)n ogéagg henfd, ddapleli-to BRMin 9 egh %%;rb 1 0 Qﬁn% of a body

pi st on- pr essure sensor 1s ose

lumeh;sandle of the @ tract. There is al so provi ded in
accorda

i nvettti %ﬁgyogt Odl g Wg{sﬁatl Srtion of %e carrier, the piston head

shap&i éagas%l de¥ims grm@imm fca‘el 241G REEBIDYE & A @fmunication with each
i ncludi ng: an el'ongate carrier, adapted to be inserted

othéry heghistan peaskadapieddpeni ng of a body lunen; and an

i nflatabl e pls on coupl t.o of
the carrier, Ibtfag? of ﬁ grﬁ‘ ap%%ssq"gél%ll t‘%&ldée?’l f;e a
proxi mal bpblee &nﬂeraaﬂexsw cdrﬁbﬁham bbénliigkegrodinial hat i on
wi th each other, the piston head adapted to:
lumen, and
be advanced distally through the body lumen in

response to pressure from the fluid pressure source.

In an embodiment, the lumen includes a gastrointestinal (GI) tract, and the carrier
is adapted to be inserted through the proximal opening of the GI tract. In an embodiment,

the GI tract includes a colon, and the carrier is adapted to be inserted through the proximal

opening of the colon.
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be inflated so as to forma pressure seal with a wal
of the lunmen after the carrier has been inserted into
wo b@slosswmen, and be advanced distally through tPeT/edys/000008
| umen in response to pressure fromthe fluid pressure
SOoulC#éh eﬂtbocﬁtﬁleﬂt]‘ﬂbei 'pfsfmi heatllie adlapt@hto hecinudiest aontact with the wall

astroi ntestinal . tract, and t rrier is
Oftgﬁ fregt af@rggqqqggq, 3@&’3‘?‘?11"’5 ‘tnFRs |£gl>5F openl ng of
the G tract. In an enbodinent, the @ tract ;Iu es
a cBpospmesnplicadons aryolyme of acﬁiﬁft%@ t‘fbthaéoltﬁﬁé%a apged to decrease

. 0

in Iteerg]%oglgg Froe % ?&s%cgﬁ%prr&t t(})l% Qﬁﬂt&(}g a&* cédﬂ ?lixé}gé A Vggnﬁof da second one of

theClobéaistadaptet té Remaitl torstant lmat}ﬁl aBsEﬁmEI ofaé tchangehia GI tract dlameter
carrier has been, i nserted.int some

. @ tract. Far
adjgesmt theggtpofien 1h the Volvmeoe! the fftorﬁts]{ggﬁ A2 dereqth, ndpuBrepure within
the?%@p%ﬂ%dste%%gjl%géf gsggchdapnf & rb‘fe&e %ﬁdﬁa%‘ of fHeCdebl‘%ﬁseoiB volume of

t hereto, ume of a second
thedfirst lobe.t he | obes is adapted to renaln constant in the

absence of a change in G tract dianeter adjacent
t hefFei Gome vipplitAtidrse theoldistad lobe thae o idr8ﬁetd:rok1&>staat1ally equal to a

decreased, and a_pressure within th t and. se
digregirotithe Bhirast- | Rorstomepriicaons, th@gfﬁt»t loB hT jqggth o between 3

an&l% n‘? a§8r sémd Q{D#H&ﬁ Qs @l i)éeﬁﬁeA@ﬂes ap& s Qo define at least one

|cat|ons sta as a nmet er
lomlhaﬂdlnbnat thy fieguald seoorl ldbemet er of the G tract. For
sonme applications, the distal |obe has a | ength of
bet WeeBoide applidativms, fherpisonbeapy steptd soss tb ldefipd an dntermediate

head i s _shaped so,as to define at I.e st ope | obe i
poskid # Whicghe MEOXiRal anélngl siabdebed art or sQRG applications, the

m‘%ﬂ?édleﬁ@gbﬂﬁﬁ ‘hakNP ﬁhﬁé? Hﬁatg Be%wée%mp@ﬁj anfl 489 bPa diameter of the
efine an |nterne late p drtion at I ch the proxi nal
distmidoleti. st al | obes articul ate. For sone applications,

the internediate portion has a dianmeter equal to

bet ieah etd¥diaisht 40¥apparatud inadl‘ﬁclas ra fidxiblb el mbe,lpakﬂii@through the

In an enbodi nent, the appa rat cI udes a fl exi
proraimal e aisighdeRen gt ther B QP?tﬁtlg ind sates n the GI tract

dtétglbtg g@élsﬂoﬂ Bed, Hndnd! 9}2@&1 Eoef"a@ﬂttﬁg Q] %g{fﬁhc:@gl%h@ SF thd féﬂ’%ogl head by

ract stal I ston hea adapt e
fadititating pa:tsegedmﬁaid fachs dine sitee rﬁorcsbntet@phcatom, the appapatus includes a

facilitati assa of. flujd. f th
susfi okt hABATRSRATIR radiile tnt pETEd Sr Bt B 0 AP B
b S B B TGEOR i o

inQEsndd oS cABEiRfon'dtehd P &Scd At é’ééﬁf’{h%{%té % 06588 second one of

the lobes is adapted to remain constant in the absence of a change in GI tract diameter

adjacent thereto, even if the volume of the first lobe is decreased, and a pressure within

the first and second lobes is equal in steady state, regardless of the decrease in volume of
the first lobe.

For some applications, the distal lobe has a diameter substantially equal to a
diameter of the GI tract. For some applications, the distal lobe has a length of between 3

and 5 cm. For some applications, the piston head is shaped so as to define at least one

lobe in addition to the first and second lobes.
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in response to a constriction of the G tract adjacent
thereto, a volune of a second one of the |obes is

wa@adapesd4t o remai n constant in the absence of BCT/N20¢000008
in @ tract dianmeter adjacent thereto, even i f the

vol W some tapplitdtions, thelpistos heRt isearped saas ta daﬁﬁ&u irtermediate
W thin thg first and second | gbes i.s _equal, in stea

PogioR: &, Whichha| esing andedigial lehss eurtighlate) LHF e ARP Lcations, the
| b
i thart PRton 10 £ SR Sl toffeen! 1 S 4% bOP Risher of the
digtaldcle. For sone applications, the distal |obe has a
| ength of between 3 and 5 cm For sone applications,

t he -pi ston ad is ped so as to f i ne | east

| obd e asd&rlﬁ?%npreﬁeﬁ T Qg “whf it SripeteRp of B8 present
inveRBn, HpPRhiafiRih@G8ingt he piston head is shaped so as to

define an i nterrredl ate portion at which the proximal

and agj elengatel esyeisr, adanteds fabe inweged dupvghapFreximel epening of a body
lm%g? internedi ate portion has a dianmeter equal to

et’ween 10% and 40% of a dianeter of the distal |obe.

TheraebalfoohWolipbsd fr @\digdeldportion afab¢ danie amitdldapied to be in direct
enbodj ment _of the present invention, apparatus

conﬁeﬂ wﬂh Agvallaf tee BW@%& aiftez dhe qagiicr hag Renelasertpdiato; the Bymeng and
thr Hggm?pgﬁgco | N aféJH?iéﬁ t§%9 aP%? QX’[EIgl Vs EARE BF 11 5)92!)&90”

coup Ion carrier an dapt ed

to q’.ﬁ en%odﬁr%gntbﬁl%tlﬁﬁl élﬂ%e% \Agaosltrf)%ftesﬁlggl ('Ig}i ancg?%ﬁdeﬁm carrier

t he carrler €en nser

is h&athapd@l Hel 1ﬁse$tﬂd&hmg1e tit moehed optniaf of iealGihi@dct.S Ul iraelﬁbodlment
of _the ball oon. an enbodi nent, the | unen includ
they&id F@@ﬁ ineladgs %@101(1 ang the eRrier isadanted ity serted through the proximal

e inserted through the proximal opening of
Op%' g&?(&tl rézg)c(?l hi an enbodi nent, the G tract |ncI udes a

f EL %drﬁ%%g%§f8§%r L 'tﬁe aﬁoo d%%bgl%dﬁqt cgletg ig_[c]ﬁ'n_% . pgoa%%lal lobe and a

dietpiibbe, ahd RBEs béihe nbﬂhﬂd%ﬁlm&nﬁdﬂ@ﬁeﬁﬂﬁéacﬁ?oﬂi@, define a
proxinal | obe and a distal | obe, the |obes being in

fluid commu ation w.h each other There is still
f ur t Hesee by ﬁ{ﬂ 5@9‘@ iProvideds rip #Reqrdaice Avidh ap smbadivasnt ofthe present

g Oﬂrﬁggﬂhl' YEtd apparatus including: an

in olngat car rilqler ggapt ed to be inserted through a
pr oxam@lbngqbeanam'@r afdaptedgdybel inseeted throdgh ab@bkiowah opening of a body
coupl d to a distal portion of the carrier and adapted

lupgnyand” - i ¢ ect

a balloon coupled to a distal portion of the carrier and adapted to be in direct

contact with a wall of the lumen after the carrier has been inserted into the lumen, an outer
surface of the balloon in contact with the wall of the lumen including a low friction

coating suitable for facilitating sliding of the balloon against the wall of the lumen.

In an embodiment, the lumen includes a gastrointestinal (GI) tract, and the carrier
is adapted to be inserted through the proximal opening of the GI tract. In an embodiment,
the GI tract includes a colon, and the carrier is adapted to be inserted through the proximal

opening of the colon.

For some applications, the low friction coating includes a lubricant.
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contact with a wall of the lunmen after the carrier has

been inserted into the lunen, an outer surface of the
whadosoein4d n contact with the wall of the | unenPCT/1L2005/000008

including a low friction coating suitable for

f acFbi doatd aflg)hsdlti(ﬂlis,ﬂﬁe bhllddieidxtlabeDso agri didine tahsroxiatdl lobe and a

of the_ | unen, an enbodi ment, the lunen includes a

disighlobedha{ohes bﬁlag i gyiyl commavnication Wik cadyother | s

adapted to be inserted through the proxi mal openi ng of

therfireti§ ﬂgﬁltlbhal r6Red i cor @e @1 L dB&GhbddifleHISSth present

colon, and the carrier is adapte e Inserted
invth@ughparatesplch»dmml openi ng of the colon. For sone

applicatiaons, ow,friction i ncludes a .

" Cbrp SRR SpriagdaBaIT b 1 Bt PEoIORCoSRingenf @ body

lunkéh; @gd to define a proximal |obe and a distal |obe, the
| obes bei ng in fluid communi cati on with each ot her.
Theaé)ailgom@qumlbda el @lstplr PoTtHE of ithe eardior aach@éantpd o da in direct
corﬁg&qg éhn%n&zalf) eluﬁlr 201 th@v glgs bg%{) ?%ngé{f into the lumen, the

inclu I Ng. an el onga e carrier,

balumqratzﬁ@ 4 dhatuegHiisac DickxesIBdf mpﬁmmtga@ao anibedy, | unen;
and a balloon coupled to a distal portion of the

car I 8f embediatab B uhRnlfcivles h@stoiARHRE (GYY kbt 2and the carrier
wal i of the lumen after the carrier has been i nserted
is adaptgditbbe msnﬁnd throughibe Pr@mimhhvpﬁmgn@ofcﬂiaﬁﬁéxaét i Btancembodiment,
h
the (?I%ﬁ Gf‘nc es @ glqrﬁnrﬁgd fhe @ ég]aéa gegzt rbglllﬁ gtse ﬂ}]rg}lgl't ‘ae)prommal
opémﬁg:bftha@dlohhe carrier | s adapt ed to be inserted
t hrough the proxi nal opening of the G tract. In an
enmb g} 88Nk appit@tiths, HeABAloloMCha4de ShRaGQAIR thRRAess I no more than
carrier is adapted to be inserted through the proxinal
lodpl@mrng Rytr some amﬂloatlons;m sutes sapped chthiedpadloontin contact with the

0 as. a terd.st.i c thi ckne
o8 R RS ATOE RHof dodhe SRR fn Sl B sPe of the
baIldSkﬁl badidsp e vall @Inka Gl thakt. h Fob %oﬂ@dppﬁéatiolﬁ@ & otiteASiirface of the
includes a low friction coating suitable for

“batleen i ¢omach §vigy thaivag ofthe Kal tsedt indndesgahyrisophilie syptance suitable

fopifam;lﬂ?mgs 1&1‘;11%%? thel':q%{)on | fg%%é Gahlop pﬁe G hQut er

ace o act w e mall of the

ract in hi ubst sui tabl e
Cor Lo asine alfictfiSs; erbhloaRS kel 433 A5Gk bl lobe and a
distetl1bbe) thet 16BesBeitg dGluid EpinfMigation Mithceaath ether. t he
ball oon is shaped so as to define a proximal |obe and
a distal | obe, ;the | obes being in fluid cormunlcatlon

wi t HTBSECEs ethadditionally prpdcigds T i ariEies) Vifh i gmpediment of the
préé@n@ﬁl‘%&{tﬁﬁn a‘fﬁthg' fidhs& Wh'ﬁ%ﬁﬁl@iﬂ}l BSnPMtBi&Rkid pressure source,

Invent 1 on, ar at us or use Wt
intidingyi caI I y conpati bl e-fluid pressure source,
an elongate carrier, adapted to be inserted through a proximal opening of a body
lumen; and ‘
a piston head coupled to a distal portion of the carrier and adapted to:
form a pressure seal with a wall of the lumen after the carrier has been
inserted into the lumen, and
be withdrawn proximally through the body lumen in response to pressure

from the fluid pressure source.
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i ncluding: an elongate carrier, adapted to b e

inserted through a proxi mal opening of a body |unen;
war@sacpiust on head coupled to a distal porti onPOI/1L20&5/000008

carrier and adapted to: forma pressure seal with a

val fn &f ethb&limefee thedfines ihélad&rd BhstoitiaginabEH) itnsE hé dhe piston
into the [unmen, and be w thdrawn proximally throu

headia aéam«;d fofrEm thepressyisaieal vt the sl afdhe G ﬁﬁaP‘h%ﬁ@F%m gprrier has
bee?lrfﬁ?r e n é it 17l al;ﬂ aﬁr@rﬁ 6 gt t]%@%l Ltfé%chﬁ@é H@Sﬁ)n and the

|naI trac ston head
p1s’aﬁh81m1é ik ztdapifed torfdrimethp pmssw:e;esle\aith et \hali bﬁtl’wa:blon(ﬁftet lhee carrier

tract after the carrier has been inserted into the
sgee’élﬂré?é’fte&nf?%‘ﬁcélﬁﬁodl ment, the G tract incl udes a

colon, and the piston head is adapted to formth

pr e S5 @t embedimens, the pisan \h@ﬁqi 19041daPF?é1 tediedn datieﬁfeqonf%é with the wall

I In an
of SRCH et A2 R ER L AACboeRhn .e% % %ﬁa?{és be in direct
act wit the. Q3 ft t
coni o Dbl Bl NS oREREL LBl Bing g s
secRiAtH GRtwANSE the NGowdR induddsas o ifrittivh dadinguligsld for facilitating
formng the pressure seal with the wall of the G

slidipg ef thermst%h@dagmawhewv@lh«)é theGhitpdtg suitabl e for
facilitating sliding of the piston head agai nst the
wal [Fopgormé epidicationsc the Hstonshsad ishrried aiasrie, defihe a proximal lobe

amgﬁg garf&c? glle l(?boeBEJ ﬁ}l,ocgsogrtug;gglﬁéﬁ&ﬁwﬁp% 31 il | obe
n| cation.w.th ch ot her, ror sone pI | f‘at i ons

o 14 53PS PRRLIGHRY, fcePR S e AT s PRDCHsR tohe in fluid

co Maﬁeﬂmfﬁ' @T‘a a1 Witk Ryitieh tRe &1 $talt didtal ﬁ) metﬂastan 1h€§d and (b)
G tract distal to the piston head, and

thepfleid pueseurs sourcs the tube aclﬂpéedatﬂ:atptrediuctedm ptesmi@ tpethc Idestal SIte
pressure to the distal site. For sone applications,
t he Fap pemabpdicativrsjxtie appaarafuls imddudssur ce; an
i mage- capturing device, coupled to the carrier in a
vi ciatt§y SPHcR d| stal end of the carrier; and at |east

one ghlipge- nf deWRE, CRIBNER the chlbRr GR4 Vickiity dfré.ed1§th‘1b«ﬁ1d of the

in fluird'co nlcatlonvm th the fluid source, and
cuh@;taid end of the carrier is shaped so as to defi ne

one re_openin f ation. Wit
Cubd? ERE GpErTnge e Suttel s 5 sl oty in fuid
coRhiri®tion with the fluid source,
and the distal end of the carrier is shaped so as to define one or more openings in
fluid communication with the tube, the openings oriented so as to spray at least a portion

of the image-capturing device when fluid is provided by the fluid source.

In an embodiment, the apparatus is adapted to facilitate passage of fluid out of the
GI tract from a proximal site within the GI tract proximal to the piston head. For some
applications, the apparatus includes a vent tube in fluid communication with the proximal
site and outside the GI tract, the tube adapted to facilitate passage of fluid from the
proximal site to the outside, so as to reduce a pressure at the proximal site. For some
applications, the vent tube is adapted to passively permit the passage of the fluid from the
proximal site. For some applications, the apparatus includes a suction source coupled to
the vent tube, adapted to actively facilitate the passage of the fluid from the proximal site.
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of the image-capturing device when fluid is provided
by the fluid source. hi an enbodi nent, the apparatus

wo so0adepted to facilitate passage of fluid outPOf/1L20es/000008
G tract froma proximal site within the @ tract

pr oki ailentbodinhent pihstmstohdedd ik @dasedreo dppibfla@tlisonss to form and
par at us i

the a nlutdhfe]%laVﬁnttubeinfllfijd .
magy P PAESSBY ithepaki ofathestt draghd FonitseMgearplisations, the
iy ead Cldahi-at S, ithi
s b ResidBSRUpLar Loy e bbbl dpessgaahy yitin
pisteedbead. aFpr esrsempphdatihs theopistoathesd-peessiEersensmreis adapted to be

.appl.icatigns, the v tube is.adapted t. assi vel .
cispBfpit Bin it Be Mo P b U R bt BBt Sote sonsor is
adftdPro FOHisPORR iRRPYiLRRY I FTRBe pr@nRAPBAERA Sf HRCGUHRASt. aFor some

suction source coupled to the vent tube, adapted to
applicatioes, yhef pigionihead-prassise sessade addptechto be disgogedamtsithke of the GI
traB oximal site.In an enbodi nent, the piston head is
tdapted to be inflated so as to formand nmaintain the
pressure seal..w.th the wall of the d.tract. For sone
appl! OF. SIS, ﬁgl?hq\%%nsa apnatatus H‘Lcﬁlﬁ%é a déstala pressure sensor, adapted to
seite Sl RBsORAH RIS W Qra € BRAI] 1o ALAPLRE HeAd S ¥88 Sode applications, the
_pressure within the piston head.” For some
diggd ppriessatd eamsor ishadgpiest tnbaalisposed slistal ctostbaspistonshead.  For some
apted to pe .di sposed wi thin,the pistor head.. For. . .
oBfiBORE P sl ERARE Seib ft oflia B XeC RS dp gty of the
préxdmial eferlifs BE ti SPager For domkCipplitatiods, theedipabytad®lre sensor is
opening of the G, tract. For sone applications, the

adppted tonbaHspesed ewside ef hefaldraqts adapted to be di sposed
outside of the G tract. For sone applications, the
appdioasome iapplicatiens, thedinperdtupingbules @ psenmel pressiag sengor, adapted

to sense a _pr.assur ithin the Q. .tract distal to the. .
to s¢hsp &, PPovacha T e SHitach Biiiie 1he bRy fiady Jpr 3ot plications,
th® bRESMAIEpB S IENsenkSr BAARPEd th hebdispiised @6 @lvisingty Af the piston head.

the piston head. For, sonme applications, the distal L
Fossems apilicgtiprse thei o Pregsirs sersoblissisiepied tp ke disposed in a vicinity

v, . [ e r
of ShE RS bockfly B B TPUnOP 2 POS Srfl oblftafibud, (6 brodifll pressure
seadha i eidpted thbe dispeped edististfithe Ghtratthe G tract. For

some applications, the apparatus includes a proxinal

Pr e SEgir $onke A plicatiankd Pihe dappRr£8N SAcladddr 8 SHrdsstraMstiNon, adapted to

the G tract proximal to the piston _head. For sone )
megspre; & Ayt anessuierrssenignd wath ppergtion ef dmmapnaratys; ad eentrol unit,
adtagteﬁ etod 'r?%%)eﬁ da 's@ccﬁltdv E{:ésglrte}/aéﬁ ciﬁﬁﬁ Rt 8@&:1&&&9'0# He apparatus

sone applications, the proxi mal pressure sensor 1s
re ive tb the nhesuempnisedhe preasure sémsot. yF@fsotreeapplications) the pressure
SyEbsity 5P pr y pp p

opening of the G tract. For so appl.ications, .the
SeB?‘Bx‘_F DU 4R SIS SRIBISUTS Selaripd 8}%@%‘?‘@5‘6@% of: a pressure
diSU R € pRfont Hélﬁd G prefRfd prok@hal¥8 ke gir Rl Heal | 2135 prefiire within the

apparatus inc udes a pressure sensor, adapted to
pistendeack a first pressure associated with operation of
the apparatus; and a control unit,

There is also provided, in accordance with an embodiment of the present

invention, apparatus including:

an elongate carrier adapted to be inserted through a proximal opening of a body

lumen;
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adapted to regulate a second pressure associated with
operation of the apparatus responsive to the

woreasws®aent of the pressure sensor. For sone PCT/IL2005/000008
applications, the pressure sensor is adapted to
e agn! hemAaratl 6 6y shaged wcdsad oo an bpehihg sherethnsight fon tnsertion of

of : 'a pressure distal to the piston head,. a pressure .
thesagigr oqmhadapted ta berr st Rarinlly ! &%}P&) e E¥PHme gpening.
mﬁofﬁ@ék{ﬁgg%le R d Sre@dudPseRl BMtvESHihe BhIRGAAnAANGAL of the body

odi ment of the present Invention, apparatus
lunhencih adiicigity efthe lpooxgimbleopeaingj er adapt ed to be inserted

t hr qugh roxi,mal openi ng_of a body | unen;an annul ar
baI%Bgﬁ?£§§ﬁﬁigH§UM§§u?ﬁmaﬁF%1an openi ng t her et hr ough
for 5i faetiteORoRbled NRIFEN B  first PRsOAE | StuRcaadadtadinidior of the

be at | east partially inserted into the proxinal
baljgpanamdy, and to be expandable to forma pressure seal

bet ween t.he. bal | con,and a.wal | I i
o c Pricegpaioy Rgulie pBRikeR siSicen! plebp Yo 48 dnt Hicflor of the
TurhédiStaPfoaEs bl sdaness; a first tube, coupl ed between

the first pressure source and an interior of the

bal kpoR: cABHdithedE CARIbddPRimenOHRIRIEs Retcors) thbeprdLim@d dopening
pressure source and an interior of the lunmen distal to
indlindes snraghum, dul theoballopn inadanttsbtn he st leash@agipdly inggrtad into the

i,ncl ud a colo t he. proxi nmal ' | nel
regtiE i, PR 1SR s PEi) Bkt HF Bufon and the vell
of i@ dol@l. |y inserted into the rectum and to be

expandable to formthe pressure seal between the

bal IreneRthdphieatitil! afeadttheCs @8- firtOANE W¥Bond pressure sources is
applications, at |east one of the first and second

adppted tubsepastioneé sufssledagniend t o be posi ti oned out si de
the colon. For sone applications, the apparatus
i nclRodessme applicatonsipthe dipparatinh éndhades @aonngtdospleidrig the balloon, the

.adapted to_abut .agajnst the rectu nd the ring .
g BRI A0 PGPS hT ST OB L% SR04 B form an opening

théf-l_eﬁl%&gihqarﬁéerﬁbﬁomerchﬁfer. For some applications, the
I rst pressure source includes a powered fluid

Pr eSRi, Gt | Ee {riciRdesht FSRYUEE fluid
souffiog S?Ir%%t%g%ugﬁgﬁgﬁ% gﬁft ?Yeg%%? S%Lgde H u‘? despr}goéi ure Hic PIESSHIE
soRfgl C eAltedrmativelyretha st padsswra ssoutdeeinghndleal b ymemenllytopdrated fluid
pressure s%ur ce includes a_syri ngg. .
pressure source. For some applications, the’manudlly-operated pressure source includes a

syringe.

There is further provided, in accordance with an embodiment of the present
invention, apparatus including:

an elongate carrier, adapted to be inserted through a proximal opening of a body
lumen; and

an inflatable cuff, shaped so as to define an opening therethrough through which
the carrier can be inserted, the cuff adapted to form a pressure seal with a wall of the body

lumen when the cuff is in an inflated state in a vicinity of the proximal opening.

In an embodiment, the body lumen includes a colon, the proximal opening

includes a rectum, and the carrier is adapted to be inserted through the rectum of the

colon.
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There is further provided, in accordance with an
enbodi nent of the present invention, apparatus

WO p@bo6ciomy: an el ongate carrier, adapted to bePCTHE003@0008
through a proxi mal opening of a body |unmen; and an

i nf iraéralk etk Whither PRAEGEH, 38 adSorlshce Q@l‘tl’ﬂ&ﬂ@ﬁlbbldﬁﬁcrﬂg)f the present
t her et hrough t hrough which the carrier can bhe

mvmm eppRratin for gt Withadpiésoures, thyrappargsiciasiiding eal
h I

"o P st i FaaBEH o UTESLRIIRGDE btk JrnffE of @ body
lunhgm; an enbodi nent, the body I umen includes a colon, the

prOX|naI openi ng i nclu rectum .and the carrier

adapt @aageoca@@mi%s%eﬂccdgm Buths carter B & ViRngy Q Hiedistal end of the
cmf@}%ﬂ There is still further provided, in accordance

w tth an enbodi nent of the present invention, apparatus

f or atisleasti ote dhid usugplyo twteee ,cotipled app ahat emrienc thed itelg: in  fluid

an elon ate C g adapted to be inserted through a
COTGPYRY 8}5@ fh@ul FOUCody | umen; an i mage- capt uring

dev 'vﬂl%renfl ﬂiéecﬂsthl%nﬁhﬁﬂfeaéaﬁlﬁ'ﬁs SH: tpéd ¥ a4 f defiRforR o infdrébpenings
end of the carrier; and | east one fluid supply tube

in dlvighlceminupidation o’athr ﬂcrtubc,h@etcm@mngﬁ driegfed so as to spray at least a
l catl on urce
vofjferat he e tapltif 4\ pd Wi R4 5 ‘Védé‘ait’f‘b% éle e

one _or _nor.e .openi n f|UId c nnunl | .

C bt op gt Ee Brhb st SetaE Y BoBh Tt dedicedS dapted to
bewehb@ﬂnsﬁgﬂthspmﬁﬁﬁ dpeRibloF B o ce when fluidis

provided by the fluid source I'n an enbodi ment, the

body: , o
adapt eg to %}@qﬁcﬁggéi ed %gfaﬁ@h%gpragﬁiyn%sl 5% gﬁlsﬁgaso}w define
betvirencb bnd 10Rm3nﬂlgmapgﬁ it thesfluid Hiowi shah peovdded by the fluid

the carrier is shaped so as.to defj.ne ween 4
SOYSEn | ot BOA UG A ABCHRE e oo Al Sbout the
did¥ ERE off! b a4 C®or FsBmeSAIPHicARRIs] 4BS |pRRIngS NBe positioned at a
openi ngs are di sposed C|rcunferent|ally about the

cindingferbntioh dnglé, sole teeneatic @rvortey arasindehaippigdeccaptusing, devise when the

eni n ioned at a circunferential angle, so
ﬂ‘ﬂ@“t%"%‘ﬁ%‘g{’%t%%@‘é‘ﬁfé’i “round the i mage-capturing
devi_ce when t?e flwg1 rOV|ded by t he. f I d sourc &
For n'%?“é‘?pﬁl’ﬂ a{qmsn CTCARYE: VifEi Wglugss apoptical member

thhtnﬁl 40881 39 RPbi fedine ETHRSAL §Ltifﬁ{ce 'c%nﬁ @ﬁ:ﬁ:@dtosﬂro@ﬁiet Smnidirectional
define a lateral surface configured to provid

laterabivitivring tand il openings are oriented so as to spray at least a portlon of the lateral

surface of the optical member. For some applications, the optical member is shaped so as
to define a forward surface configured to provide forward viewing, and the openings are

oriented so as to spray at least a portion of the forward surface of the optical member.

There is additionally provided, in accordance with an embodiment of the present
invention, apparatus for use in a body lumen having a proximal opening, the apparatus
including:

an elongate carrier, adapted to be inserted through the proximal opening of the
lumen;

an image-capturing device, fixed in a first vicinity of a distal end of the carrier,

and adapted to provide omnidirectional lateral viewing; and
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| ateral view ng, and the openings are oriented so as
to spray at |least a portion of the lateral surface of

wo b@soptoucal nenber. For sone applications, thecopi20esi00008
menber is shaped so as to define a forward surface

confah ghifledntderemyfigk] fnod vevodld wWicinity of thendistthend, and adapted to
. openings are 3Li ent,ed_s‘[gl as tq spray at |east %@h‘f"é’@r ..
MGHEASE 1 ter; ¢fdhe gRrigy B 186 Seeond Wa¢inith o Hpeiteysu to position
thel BA&-depnftld] ddhvRRAL | dseic0vElEh wlal BF AR HARECiLBndNo enabl

eeggo% r?ént f the presser?t f|rnvga}ltvell‘eﬁ]oln,8]"3apparat ug 1olrnusg erable
onimdieectionh} féausmpg ofi thei inggercaptantigrddviapeni ng, t he

apparatus including: an elongate carrier, adapted to

be inas kdddineng b luned ipcladésmpasipanestigalaiGl) fisct) anddie carrier
. an image-capturing device, fixed.in a first vicinity
is rapieddp be Hserstheughtke praxinad openipg obils ild@ct o provi de

omi di rectional |ateral view ng; andan inflation )

el efonsome prudisationsa thedaBaftpn slementtiy addpiede ingreasythe gépmeter of

. i j - Lriser . i

thf REBE APHE ScoB AEHRT SRl AT EEcPnebil AR o LBt 15
frqp@dietwalh t he i nage-capturing device a distance froma

wal | of the lumen sufficient to enable omidirectional

f oc gy N@nRf appIRaticiRY8hE aifldtionNelcHRMi Gfludel z@Nexpandable sponge.
enbodi nent, the |unmen includes a gastrointestinal (Qd)

Altgragivelyaprdaddiféonellyr the rinflafioandelpmert neluges # sefepf @ or more rings,
t oxI [ Nj . t t o For. some
s8B! B8 A6 RO tle LiEs T E0Bha RGBT e
alterrrieds er dditichatinethe inflifioh BRneat incRiles i inflgtabledalncbn.
vicinity such that the inmage-capturing device is at
| easth ahenBBdih&®) thBeGMRddt indhides HOERorR RIAL ithAtarABSis ddipted to be
_inflation elenment includes an expandabl e sponge. o
inggried rthegugly Bleyproximad @periagaf thg colave Ferfsogrei appliedtionsnthe inflation
' i n t ]
oI gy 1R s Ror? O il bt P BERESLSR0 LG B betveen
30rdndg®. minur t her alternatively or additionally, the
inflation element includes an inflatable balloon. In

an enbodi.nent, _the tract .i ncludes a cqlon, and_the
car r 157 s yelgadsiiaenally previdedet acPordgy grth AR eHE’BQ’rIﬁ’ﬁPt of the
Is t I; I.Cat , :
prig%?F iR&nQbn l%ﬁealﬁﬁis%r o m%oﬂgdgﬁﬁﬁijlén ﬁév‘u%"ﬁ é)rg)jhglﬁ% Opening, the

ation é i's adapted to increase
apphrafusencdadingeer in the second vicinity to between 30

and 45 There.i,s yet additionally provided, in
accoﬁﬁ%%ewrﬁﬁlﬁﬂp BPHEH of the present _
i nvesy bRAgat@RRREAddaph o beSinidited h [theTBFb:RAMI diferBing of the

proxi mal openi ng, the apparatus including:
body lumen;

an inflatable piston head coupled to a distal portion of the carrier, and adapted to
form a pressure seal with a wall of the lumen after the carrier has been inserted into the
lumen;

a first passageway in fluid communication with the first pressure source and a
proximal portion of the lumen proximal to the piston head;

a second passageway in fluid communication with the second pressure source and

the piston head;
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first and second fluid pressure sources; an el ongate
carrier, adapted to be inserted through the proxinal

wop@siossp4of the body |umen; an inflatabl e pistpeor/ngaes/000008
coupled to a distal portion of the carrier, and

adafiseand Sechbad Predsure @85dofs ad@Rbd W ibasaro\afirstahedsheable pressure
. lunmen after the carrier has been inserted into, tg_\% .
in the,prevrima] portiaprofighe bemranand # pecond measisshie eSS Bhitiginison head,
LI pressure source and a proxi mal portion of
:mﬁ%%gvégﬁ%ﬁ'proxinal to the piston head; a second
pass ageivalyuriit) aklbpted to aansentheapiston head o bhendyemamaddistally in the
pressure source and the piston head;first and second
lumgndwsure sensors, adapted to neasure a first
measur ablygil PHRS SHEE phedsdrd SsoRF@X hifiies ROFikdt Odppfikd t B@ssure to the
 umen, and a second neasurabl e pressure in the piston
heaproxined pedidndlths luaresd, a control unit, adapted to
cause the pj tog}head 0 bezggvanced di st al i n %h% 11
Lumen by e therreoend Bpasr bl e, e Pisjghh ead 1 be equal to
firgle BOOMeRGrdbERH e hpthtegﬁoyﬁfrﬁkbdﬁﬁbn POl Ritmedf pltib@ positive
| umen, regul ating the second neasurable pressure_in
t hevglhethyrlrivingdthe sedead grrsaire soureh® applyst sesprkanmisderessure.
pressure in the proximl portion of the [unen plus a
posit avembediment, itye inieni ingjuddsen gastromtespnal( Sl wactoandthe carrier

o o SRR LSO TEE Pl 1 T FEH Do
thet (Bt idchfles b SoRdaRiEHe LATRLIs AAgHEd Rbd iRE@tedRhioReh the proximal

proxi mal opening of the @ tract. In an enbodi nent,
opehieg of the eelen. i ncl udes a colon, and the carrier is

adapted to be inserted through the proxi mal openi ng of
t he Irah embodiment) thenpistoin neadaptedite bpiis divect centactapitle thet wall of the
e jn di,rect.contact . wth.the of the A tract
GIE?#%&@HE’ céﬁrr‘etri%@? g??&smf%@ﬂ lqﬂ&%ietﬂacitnt o the G tract.
For sone applicat.ions, the appar.atus includes a third, )
pas§aheRay AAPHGELPRS: c RS dﬂd\}\;etshaathbrgr pPrgAegYay in fluid
cofgg@éqlﬁgﬁsﬁ ¥th £bsikidh Jrand 6 1RSS! {6eRE pAAch Reati & a site outside

e the A tract. For sonme applications, the first
thep@bsageway has a di aneter of between 3 and 6 mm

For some applications, the first passageway has a diameter of between 3 and 6

For some applications, the first pressure sensor is adapted to be disposed in a
vicinity of the piston head. Alternatively, for some applications, the first pressure sensor
is adapted to be disposed in a vicinity of the proximal opening of the GI tract. For some

applications, the first pressure sensor is adapted to be disposed outside of the GI tract.

For some applications, the second pressure sensor is adapted to be disposed within
the piston head. For some applications, the second pressure sensor is adapted to be
disposed in a vicinity of the proximal opening of the GI tract. For some applications, the

second pressure sensor is adapted to be disposed outside of the GI tract.

For some applications, the positive value is between 1 and 5 millibar. For some

applications, the positive value is between 1.5 and 2.5 millibar.
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For sone applications, the first pressure sensor is
adapted to be disposed in a vicinity of the piston

whemdoehkt er nati vel y, for some applications, tPeT/fL206¥000008
pressure sensor is adapted to be disposed in a

Vi Bt bom®bpplivatipigxhérebntepaming sdbpted @o Get theasetondrarkasurable
sone applications, the first pressure sensaqr

pregypiadhg siske Beadhats apy 1‘89?131’9&%3 BFio% Fo apgll T’l%t(’% the, first applied

SIS AL B S SR, 890, SRR s,
sorae appliapbns; dltd xmlml vehe is beovedn i asis L eillibas and itlse control unit is

SHEPE S . REGPARER S bR P BB o

apPIRaABsk, fﬂ(ee&i%?uﬁi%n§ Rda tp'te%l Bdapiiad tﬁ@s&@n&hﬁﬁﬁﬁﬁﬂe Rressure to be
out si dé of the trac For Sone applications,

equRd 30 thevgreatal ofe (a)sthb anitislevalue, andi(td the fitst Bwesurglle praspure plus the
Pgl ﬁatlons the positive value is between 1.5 and
POFIES Y'Y i bar . For sone applications, the control unit

is adapted to set the second neasurable pressure in
t he Thiefd & Awa@radfidedy innhdcofdansealwith ki embddiment of the present

application of the first applied pressur y. driving
inyeREOR.c @BPAIAYE S uBE Wi e RiYOEs sycqrﬂléa@lz%gwé é’ff‘ﬁﬁ‘?rédsoum

I3 ure. For some applications, the initial value is
lmg @é\gen 5 and 15 mllibar, and the control unit is

adapineflorigateseirriérh admezcbtmdbmhmertﬂdatbicmgbraemsuml apening of a body
bet we n 5 and 15 mllibar. For sone applications, the
Turagny unit is adapted to regul ate the second

ﬂea%lagi IﬁstBﬁ ﬁéMcﬁlpIé'd tl% d?s%l %brtfo% drimge a&ﬁ@ta@la a@ipted &)
the initial value, and (b) t first neasurable

pressur e fpimis: plierssumswilwAél %Wallleof thiedumen aifigr ¢he carrier has been
provi ded,.in a corda e W th an enbodi nent of the

or esBfEtef e M aratus for use with a

bi ol ogi calel é&vﬁﬂﬁmailétblﬂ}eﬂfrd)dghdh@b@%ﬁhh&&nsiﬁltés}ﬁnse to pressure from
i ncludi ng: an elongate carrier ted to be inserted

t hr dhe Aui pessRTeRONTCE pEBlistfo Gn cxtersd erfﬁl?ﬁ@ i thegligialpiston head.
di stal piston head coupled to a distal portl on of the
car rinen embbdiment; 8¢ luorenfinrlndes apgaes’gmt@tls%e(ﬁl)/\irm’q, and the distal

pifl B & FOARIH oo e AN SR L0 Af YA UG gt afes the

caP@&YhdsURA ihderte@ SRONGE Gpnﬁﬁtesﬁ%ﬁerﬁbéﬂﬁnbﬂte thd aﬂdract includes a
pressure source applied to an external surface of the

cod@rs tanfl th @ts@hpﬁ@adlead s adaptediie derme the, pressare sgakwith the Wall of the

colon ftle(%%% caaagl d ag%&ﬁg&#ﬁ to(tﬁa% 1&d.act, and the distal

orm fhe pressure seal with
the the t r .t.he.c
| nacl B indmHo et EF o P Bt ip BipEBfect with e
whil éﬁﬂlelGICﬂdéﬂﬁ&rQhe carrier has been inserted into the GI tract.
For some applications, an outer surface of the distal piston head forming the

pressure seal with the wall of the GI tract includes a low friction coating suitable for

facilitating sliding of the distal piston head against the wall of the GI tract.

For some applications, the apparatus includes:

a fluid source;

an optical member coupled in a vicinity of the distal portion of the carrier; and
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colon, and the distal piston head is adapted to form

the pressure seal with the wall of the colon after the
w@ a0osioedoahas been inserted into the col on. | n BET/IL2005/000008

enbodi nment, the distal piston head is adapted to be in

di r@tC'llea’éDan%Ctﬂqu tdapplfe twisdl lcodfled N® Ghe tdatdr, ahé eubé hia fluid
carrier has been inserted into the G tract. For sone

Comlﬁpmcét&tqmtheaﬂﬂléﬁ@@ﬁeasurface of the distal piston
hea t el t
tr agl%({ | nc oﬁ?of%ﬁﬁ?rl ct ef%ﬁslhc%ﬂgtﬁ qugw t %)?&t Yor rﬁ&egpenmgs
in flaid bommumgumi indihnige athibd, hihe dipsiiabs pnsmted] shemdtoagpynstt least a
t he of the G tract. For s applj cations, the
POT4iep gfﬁﬁf@ﬂpﬂép%‘éeg whnid i medebby fhﬁ? PRUEFE- menber
coupled in a vicinity of the distal portion of the
car Fpresomeznplicationgsthe apraratpgingludesipl v t ube coupl ed to

i1 b SBAFL, ey’ Wil ' SoSOITHRERR S O provide

onﬁ]itameﬁomblaaaal*ﬂe@mfg;m&l one or rmre openings in fluid

conmun fion with the_ tube,. the openings oriented so.

as &b 1%@? Slempmin fied, Hbar‘flplaﬁwf the, disgaloztign ﬁéﬁﬁeqamer and
ad%}%@ td lidtr&hst S c?ihﬁﬂl\é{eg%@ Y chftfer lh Uchéj VRAMEE € aff Cérxte%P WRfficient to

plications, e apparatus I ncludes: an opti cal
positien ¢ cbmh:hkmmgem dxspnce: fromntberivent! swifindiengito edatle omnidirectional
R c#orow dllnsré(ectl onal |ateral view ng; and an
0 p&c flxedinavicinity of the distal

portlon of the cajrier, and adapted_to.incyease a
i e 8 embodiheat. e RPRa IS HaPIGH &9 fciifate lisl adusfment of the

di élf th 8k Bo fQ& alih®HabdABe OPUHERbulBIMRR GR tﬁbtsfrérﬁcaedlstal site
i 3Rbd 19 BOBAiLD Boldge PR

o enabl e omi di recti onal
w1fhm: tlfeal Gibtrm:ft didtié tofitei disth] myton dead. hforanmerdpplications, the dpparatus is

oo FRFHE iuh A38ESE heah bl 8t Pl SEURLERTEN' om e
d1§ct411L§1t€ sBHicidtt 6 Hﬁ‘au%mtar Reisubd 8Meds Bhst 8lmBlitae avtdetisial site. For
tract distal to the distal piston head. For

somr@phmonaathe epparatih s &@p@dé@ lf@clht@tea@amawg@ of at least 100 cc of

o i e 15t PR3 TRRE 46 oD PP Rl ol bl e binon o
adRBddRS distallg. PoeSeihé @pﬁﬁzaﬂl(ﬁﬁﬁhte lapPardfids 9 eldapﬁd lto &icilithte the passage
distal site. For_so IE% I cations, the apparatus s

of 1 dgssted0Q er oL THAOE: ¢ e S alsizast &ropy thsrdistalsite, pyoningte that the
dlgglﬁlggn %M%ﬁng#g?ﬂstaglpe G tract fromthe distal site,

per m nu stal piston head advances

C at lons.. the a
acapadois el PTa TR prafn e el S «SPRRIAE I s of o leas
3 &d oft the fluldibd 0B e GF trddh €rofd thte Idasedl sfté,qmr tdigingbtatthit tisd distal piston

per mnute that the L . .
head advances distally. For some applications, the apparatus is adapted to facilitate the

passage of at least 10 cc of the fluid out of the GI tract from the distal site, per centimeter
that the distal piston head advances distally.

For some applications, the apparatus includes a vent tube, and the apparatus is
adapted to facilitate the passage of the fluid out of the GI tract from the distal site within
the GI tract through the vent tube. For some applications, the vent tube is shaped to

define an inner diameter thereof that is between 1 and 3 millimeters. For some
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di stal piston head advances distally. For sone
applications, the apparatus is adapted to facilitate
wo b@spewgage of at | east 3 cc of the fluid outPOf/1L20es/000008
G tract fromthe distal site, per centineter that the
applljlcsiha]hs ;ﬂhsvm thiead sidp@dae pashivadl@pemit HRrpas@@e of the fluid out of
‘ﬁgl ge app@ga%s is adapted to facilitate
61F5t {51t &4 @drast- the fluid out of the
€ tract fron1the di stal site, per centineter that the

di sTar Seme epRicataRs. S want debedss @d@ptecyto frogoupledeto a suction source,

, Wlféﬁet‘yy tG %Eﬁ@é? fa&ﬁtﬁteaﬂﬂg %;gstagg ¥ e ﬁﬁll? u"i1 %“ﬁﬂ:t Gi l@rggt 78 qhe distal

par at 'S adap he passage 0f
sité I\mthiri ﬂnlecGIotmztct offot b(ﬁn@hpﬂilroaﬁbnsf Vel a;bé|1§ h@dptéii ﬁoeoe coupled to
within the G %ract t hrough the vent tube. For
theaﬁ‘tﬂ‘ﬂpe a*PPI&?ﬁs“'uc fiaat\duing qpsEatioa of ihp epraaiuged PSSR distal to the
dlgtﬂwo@ma% Betwkle! rselaﬁhb{i%d '4515%‘1 n1and3

't meters. For soneapplications, e vent tube is

ada ss of the fl
o0 TSP S oBRSLYE, Bl RS Q0 o s g ven
tulter, addpted-ar acstiwbr Bpfitite ahd pasagd hﬁthéeﬁlmd tolmb of itlse Gl @ptEHom the
whereby to acti vel

s T IR B 1aesadr spmereblricascae Bytiamrge 1s adipted to
mdih@fila ﬁr@&met cﬁ@tafjﬂostflélglséﬂ %ﬁto E& B Bedfedd ?tnll ﬁ_rbtar %111:&)4:1 5 millibar.
sone appl | catl ons el s adapted e
S R N e .

and |n$et11a’th1nphs tpegssine a;éall witlh eieveealn of thenGil fraddpdndaié distd piston head is
plications, the apparatus

(% . For.so
Adiied 308 TnleSmiEER, dEBteS & (RS bBREOY nmém G graet, whereby to
i
fac?ﬂ%%tﬁg Bﬁagé&%tﬁ@ gﬁlc{ ?‘gcdtf 'tlﬁf%}rf}]tr%ﬁq‘rogﬁst a hlﬁ VIE\}A%t%Il tract distal
to theedi®h] fistaw headcor sone applications, the suctl on
source is adapted to naintain a pressure distal to the
di stiabn pinbbdimdngake distabpiswadizad & dtiaplell Babe @Adted 56 as to form and

mllihar. For so rlre applications, the distal piston
My 16 HaEpredcal ovisk th%waﬁt%fdﬂ@o%éra@fo f'er semp pplications, the

apPRLAS Fhdtud %ﬁgefugﬁ ! a?lsﬁ)?l?%egw %dﬁgg&l otk d Er ihe (%a’uon proximal

ract, an ed toP
to |ﬂnﬂ @sﬂa:l pitS’emthegad,dﬂié Iaaxﬂadryaﬂnsﬂon &sﬁd lsnadapﬁetl to bl iihfiatédisd dxeto form

anfl B BRI el Withahe T O PRk At g east one
tirhd /btle GheSttietd B \R/fﬂlﬁnC{hétﬁltraEt 5[5(9 GISBB.@ ?gstorpheaaris ada%ced to be in a

embodi nent, the distal piston adapt ed
stateof Reiag alrsadys deflated a?rleaﬁdnrmrhtsanmitmh@styr withthe aBIehhry piston

hefl biap Aedffiha g b hAiaq F35yY BFEuchiBs BT RubR Response o

prmm;elfﬁm tie fldid peakiire 8burdt, MIABPAL dt WhsidrRdthRtinkOwhil@the carrier

pi.ston head; the auxiliary piston head is
a*afilﬁ\ fé\s Glgrash thepyaliay pistombeadds pdaniedaincberniartais of baing already

deﬂlz%ﬂ ?eragtt i é?&?t? gi_rgﬁ}lﬁﬁ%usw Woitn Wieqval {)15&)];1 LA bgng a[r%acl:cfy inflated

and bemg advanced distally through the GI tract in response to pressure from the fluid

pressure source.

For some applications, the apparatus includes a piston-head-pressure sensor,
adapted to sense a pressure within the distal piston head. For some applications, the

piston-head-pressure sensor is adapted to be disposed within the distal piston head. For
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time while the carrier is within the G tract, the
di stal piston head is adapted to be in a state of
wheisgeks eady deflated at |least in part, PCT/IL2005/000008
siml taneously with the auxiliary piston head being
sora¢ pprAtbations Ket mistoatdabeiesgirasunociddpted & by dishoeddh a vicinity
he . tract .in sp e t ressure, fromthe fluid
of fad dugimal Sttt of BRECL eradolsone amplicafiento HrapisioThgad-pressure
serbil {sCaddpBedCR bé RispoSedVohtdidd dffie @1 HH&ACT Forlt ’ine applications, the
auxiljary piston head is adapted to be in a statg of
appsEgtugingludesa st foresseng semsor,edspted ko geast a pressure within the GI tract

« Sh Nl sly.wih the distal pj.ston head,.bejn .

aish T A O bkl ke’ B vl BRI i5H, ik, semsor s

addpbe] @ B @dpobddl IARFHORS €hd QAiRA1eHHYE hbdDM AREmbliwild for some
ressure source. For sone applications, the apparatus

aPHqWéﬁi?I&e dhe, disitad t RypssHES SRNSPTR s erdaptedetosbe dispasast wda twcinity of the
GER e L hi n ' I St . For .
PSSRl SEUEE L TSl Rl 8, DSOS poffine genor i
adaptkainb dd dispobel alitdgestitie @ithcn t he di stal piston head.
Forsone applications, the piston-head-pressure sensor
i s Aoapimedapglichgont] #Rapestatud idclidesiabrb¥intl ptdiSure sensor, adapted
proxi mal openi n% of the G tract, For sone '
to 56589  diattinagasurableerpisyrco Withieripioxiaa nogtioneefatbe Gl dract proximal to
th 0 di I tract. For
4581 SR, ESPOOR AP, O R G P s
serpon adapted Beseass 3 padapt didtal o the kisstal pigsrehead! Fowkdhié Bpplications,
ththe d . tract distal, :?g th‘i dji stal piston head. For _ )
SSUREITA) RS SSREOT If Rdanird tope diseeacdria asuisidly afghe distal piston
hesdapted to be di sposed distal to the distal piston
head. Alternatively, for sone applications, the distal

pre by di sposed .i . .
0 A2 SR B O e gt
vicrityeofathel proginiad epeningeofcths (Gl trapt.e Fours@mseppltations, the proximal
adapted to be di sp%ged outside of the G tract. For
Pfeé%}ﬁg ST 15KPPEALO Derispaprdanuisite of thel Gleact 2 For somerapplications,
thePlaBpbuS RRAREE - a :;qﬁeﬁ-‘ﬁga&- eSRPS Seflsdr! ik tg% uled
préssure, wthin a proximal portion of the tra
mepsugatilergiressares Withili Siealistpli piston Heedid FoFeoms applications, the pressure

applkication t he apparatus,includes. a djstal pressure
sng% e ea&aﬁ%% P egﬁgl??e’aadﬁ‘i’?éstﬁ_r%’l’&j ailkft 4rglibh grossure 1o the
proirablgdorfébsbOhe (R Ct, B the APFardP idchRfes.ons, the _

proxi mal pressure sénsor is adapted to be disposed in

a vREpendypressuterrourtesadaptedite epply hsachndRpplighpressure to an interior
Of?'gl[&é%&g’ﬁ%‘glpﬁeags Iggd proxi mal pressure sensor is adapted

osed’rn a vicinity of the proxi mal opening
of &ltenttél unitaadaptddad adwiiRe &eRlidtfla)iston Beadl BQalpf B4hEBI tract by:
pressure sensor |s adapted to be di sposed outside of
the G t  the dirsts prassusp sPiteatapphies, thenfirshpppliest pressure to the
inckﬂﬁﬁia JHist on- head- pressure sensor, adapted to
sense a second ‘nmeasurabl e pressure, within the distal
pi st on heeghlatibgrths cemndpptasaableqrsssuichia the €bsalriston head to be

equal to the first measurable pressure in the proximal portion of the GI tract plus a

€2 second

O

positive value, by driving the second pressure source to apply the second applied

pressure.

For some applications, the apparatus includes a pressure sensor, adapted to

measure a first pressure associated with operation of the apparatus; and a control unit,
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source includes a first pressure source, adapted to

apply a first applied pressure to the proximl portion
w@boosleso@ tract, and the apparatus includes: BCHHR008000008

pressure source, adapted to apply a second applied

adapt@b sor @ghlatean s&dod i gressafe abcitl atitdiopbarion esl thea Afparatus
a contro] unit, adapted to advance the distal, piston

respeRsvetodhamegsureme of the Rressate SEYsOTwEPY @m%@pﬂmtsqns the pressure
r I t t

soBRE MR SEAPL RS o AL 55 BiRBBHg e Pprsnr

disgel @esthe edistal ph;e)ml hsatdala Piesstuen pl'neaﬁhal to Iolee dmtedtlpmton thead, and a

first . a r in the proxi mal ort
pressS eyt B BB e FObsarh BRBIICHOR HR b unt i adapted

to §€g@1¥h‘ﬂ6’tﬁy &%M@ bSiIAY mRstred BPRhY pdifurs 8GRRE P lsd)lﬁg applications,
pressure. For some applications, the apparatus

the eaitiod ewitas pdapsed te regslison presearptashertthamting beimgangdswrsd by the
Rressure associated with operation of the apparatus;
PrEd e 8% E8ht rol unit, adapted to regulate a second

ure assogi ated W era on.of th app rat us
" o5 ORSPDE PRI HES ik caglrie Shnedd ehing pggimal lobe
anfr 9'distAMEoARR le@stBeﬁfgsin ﬂhf@c&ﬁﬁﬁﬁ%éﬁoﬁﬂﬁ @&ch' &h&d apt ed
to neasuré a pressure selected fromthe I st

con o§ tSblBg a licafiols %Sxﬁ) gf 8 t Q oWﬁ HJb%% ?sl cﬁot%g Q8 decrease

head, ure proxi rra I st a
in ms@oﬁasepm aszsmstactnbm bf metGIetra«tt sdJactenptmgm, éne@ldme Exﬁra secmﬂ one of

licati the control unit i.s adapte tore
thg 5 Feadpied Ot EORsERE R By %h%%mﬁr@% 48R LY tract diameter
adfaREntSRERI2RPS F8thé 98Rme! STEhE T 18be ib%écréa%e@%@taqﬂeskﬁre within
regul ate a pressure other than that being neasured by
the fisst pnéd seone leten snequal-or stsdystaig pegardiessorfsthe tibaeate st mblume of

n head is shaped to define a proximl |obe and a
th‘g#?%gqb ® obe, the | obes bej ng in flui d comuni cat i on

each other. For so licati | une of
{1 1 1o e RO Bt b Aistal PR hepd 1t @RS00 b at an inflation
prés%ﬁlréq{&ﬁeénol O'iarfcp@@; hiibh ARingfadv iR edent M&&ghq:ﬁé @ﬁ @Rkt. For some

thereto, a volune of a second one of the [Tobes is
apgtiwmoest the distrigiistorchead tinadapted toredvarys ghioegh theaGE trast ge response

di anet

todreedRon A AR arrgbetres abpaabugn DYemd [pobdStspe inflaion

prédstifel NFdr fsSmfela[rpghce@mﬂs RS @R pRRMAShda8 1§£&i@|ted| 10 a3V ARE Yhrough the
state, regardless of the decrease in volune of the

G iracgin mnensethra rresvarcalppn itenflvidsessuigesoniostthat ipbeiwigen 50% and

1(%{3 %gg%?a%%%g%ts&ebe at an inflation pressure between

ar during advancenent through the G
tr acll'or Sothe aplgie cations, the distal piston head is adapted to be at an inflation

pressure between 20 and 50 millibar during advancement through the GI tract. For some
applications, the distal piston head is adapted to be at an inflation pressure between 30 and
45 millibar during advancement through the GI tract. For some applications, the distal
piston head is adapted to advance through the GI tract in response to a pressure from the
fluid pressure source that is between 30% and 100% of the inflation pressure. For some
applications, the distal piston head is adapted to advance through the GI tract in response
to a pressure from the fluid pressure source that is between 50% and 100% of the inflation

pressure. For some applications, the distal piston head is adapted to advance through the
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applications, the distal piston head is adapted to
advance through the G tract in response to a pressure
wo e@aiosdeed f | ui d pressure source that i s betweenrCBO%end0008
100% of the inflation pressure. For sone applications,
GI tulaet ﬁhi BbminsPiosd presdieadonsthadind pebsti@e sswran that istbeomgdh 50% and
§ tract in response to a pressure fromthe fluid
80&@%%?@3%%?1@%9@%& i s between 50% and 100% of the
inflation pressure. For sone applications, the distal

pi sFen sawgdanpdicaitng: & distabepiston areadnts| shapesh toy[dsfine ree distally-
e Ah, 0 35 Qaffibd 1PRE LR Sy AUHEPISHRI buck APy of the

one ap IC&IOHS

dishdiychar vasapdreion poinkeinal dletal dllﬁédtl@hivﬂftnﬂhe distat plstmth&a@ i in the
30 and 45 mllipar during advancerrent through the G
Glitraght Foxgpmesapplicatinns; & REgémal basgofdhe fhaﬁa“éané‘FBWlflﬁe%fa“ﬂon has a

chérﬁct@ﬁlﬂﬂzt ﬁﬂ o%?ﬁlﬂte} ?f P pé ®had a Bfaffeler P aﬂ%?ﬂ I%Q%‘f‘t of the

ress essure source
GI bmbt/\ﬁmug'h%elnﬂlem@%wﬁartdmng pbitiniio adgptests pass, whereby the base

of 15 GegRERTHPE g oot (el FHY PSR aRe ik G b part of the

GIRfegsure fromthe fluid pressure source that is
bet ween 50% and 100% of the inflation pressure. For
sonme_applications, the distal piston head is_ adapted

to ddeeen ése furtheo lrgmdﬁben aqcgustanea Vﬂdlsp@rﬁmquﬁnqlt of the present
SOGE el U5 HteRISRSY PR §5ub0Ebobie, e sppmas

md@cliﬁgappl i cations, the di stal piston head is shaped to
define a distallynarrow n% portion, and is adapted t
be .aﬁsféwg@éﬁ FatiEy, pAepted tq Padpsesiad Hhonah the progimal QPﬁélng of the

bog}r J-y-narrowi ng portion points in a distal
rect’’on when the distal piston head is in the G

t r ach. inflatable @istora hedi mpledrte a distpl poction lof ﬂ&smmﬂr drfdeadapted to

distally-narro has aract er,i s )
form, 2| RressHye) seplotyt th Akl ok berluper s 555%&%3\%8 oc i@pstedyinto the
lu@fnaingl east a part of the @ tract through which the
distally-narrowi ng portion is adapted to pass, whereby
t he aahwéogmallymnmatsblalﬂwd pmmma] pEspwe sowe,doleptedde be in fluid

|nflat when t.he base i.n that
coppgpfedipn it s BRRIPHHEFUGT o radiien fasiBa bRt e, ad o
apply 2BRaf siEfdie to AdVandd B8 eéltnef BeMy RougR e 36 Menchor

use in a body |unen having a proxinmal opening, the

appahaiUsnidaghatd ﬂBg Turftéh ﬁicﬁf&@ﬁega%ﬁie@ﬁnal ?@? Qfa@fj afl@ the piston

be inserted through the proxi nal” openi ng
hend iseardapted to iidriatha pressyre sead rwithethd Waimﬂ thel G tract. dhn am allnbodlment

Bt o e PUHRACEP loRa LS R RERH G wit
th®@Rll of fisedol@d i nto the

In an embodiment, the piston head is adapted to be in direct contact with the wall
of the GI tract.

For some applications, the apparatus includes a first passageway, and the proximal
pressure source is in the fluid communication with the proximal portion of the GI tract via

the first passageway.
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l umen; and a biologically-conpatible fluid proxinal
pressure source, adapted to be in fluid conmunication
wowdos/oesops oxi mal portion of the |umen proxi mal PCDIL20&5/000008
pi ston head, and to apply pressure sufficient to
adVvRdiGomeipphigdtions,thel aggaathy idchides g pisihrepiessiye bamme) adapted to
I'n_an enbodi nent, the |unmen_includes a .
be Waluid soArREEGatian Wity the pisien heagh and foanply PISSUR iythe iston head
ino%‘fe%%ﬁﬁlatté)#e%ﬁs%rf gpressure seal with the wall of the
tract, hi

an enbodi ment, the @ tract includes a

col gn, and the pist ' e .
or b B opl CoReR GRatilft BeREREh Sohd pibgtil and the piston
preSyiROdbieatis ihhie pilst advriigasicatioracadt 8@ pistohehdad diarthetsecond
contact with the wall of the @ tract. For sone
pasgggsMWiatat i ons, the apparatus includes a first
passageway, and the proximal pressure source is in the
f | uFor soormapplicatidnssihajapparatye innledes gairoxaal Prsasuse sqnger, adapted
G tract via the fir o) : :
o bbb i fie e BRISAPRER sl et Al girpmrsssresenson
addpRddl 16 Sncad@e Rt Rekstu@ il ehel pistbh Headl. conmruni cation with the
pi ston head, and to apply pressure to the piston head
i N ebAgdmd piiiblicHsethe hgpahk MRcI®B A prbQinas Bfdsure sensor, adapted
applications, the apparatus_ includes a second o
to pessEg e wesssurant therpropimal partipneafshe 61 sigal orisemerppphieations, the
fl.uid comunicati.on ;w.t X .head. vi. .
prosdtih e RARe gy et bl BEPHRE GRS, bF e piston head
AlgpRa@iRelyUSor B6Mb dgplicatidhoX tHEaproxiasls pregsigensmor iadaipped to be
to nmeasure a pressure in the proximal portion of t[]e )
disppsadyig et viciaiy of thsi peximap prening et the fddract. aherioms apglications, the

préa%%?f}érg%sﬁreosreﬁsc‘cﬁlﬁ fdal %gttg Be ﬁiséé%lﬁuoglm of T GFR4E.

ons, the apparatus €s a proxim

pressure sensor,. adapted to neasure a pr [

o xRS aporgtiony Ci o RERh ol aesle seikol Wiapted to
méRitk LCRbdsatSin thé pisRinbdatiBIF op 56138 Wpslicaeosy the pisdpéseate sensor
~to be disposed in a vicinity of the piston head., )
is Afaniech &e ibpedigposed withimrdhe pisiton: Aeadon'or spme FPRRFAtgns, the piston

ress [ 0 - ] W .
BRI MR R 0B Lo b RIBEfipd e o e
tra20Q NBoreyopld applicativhs, thd eisprmopiessale pnswessnéapahtodre disposed outside

adapted to be disposed outside of the G tract. For
Oféﬁélgﬁ“ﬁi i cations, the apparatus includes a piston
pressure sensor, . adanegt ed to neasure a pressure in the . )
pi stlom samscppHedtiossine apparpluaindpdes ap yrat Brbs: adapted to be in fluid
o . c o )
BFGRRRaR A0, AREASH b0 1l ARSI L R A, an it
outside of the GI tract, and to facilitate distal advancement of the piston head by

facilitating passage of fluid out of the GI tract from the distal portion. For some
applications, the apparatus includes a distal pressure sensor, adapted to measure a pressure
in the distal portion of the GI tract. For some applications, the distal pressure sensor is
adapted to be disposed distal to the piston head. For some applications, the distal pressure
sensor is adapted to be disposed in a vicinity of the proximal opening of the GI tract. For

some applications, the distal pressure sensor is adapted to be disposed outside of the Gl

tract.
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pressure sensor is adapted to be disposed in a
vicinity of the proximl opening of the A tract. For

W@ ovs/0650pd | cat i ons, the piston pressure sensorPCBHIL2005/000008
adapted to be disposed outside of the G tract. For
SONEoAREME Cipplicitidns,! fhe BPRANLAT IdSadapell UdeBcititate filie Fb@%@ge of an
adapted to be in fluid communication with a dista

amep phtecfuid ifut of the Sdttragt som theodisthbppition sHiidaH, to peintain a
pré%c}hg oPHLSidf 1?%&{1& Gk Hgﬁdﬁ g%ﬁ’@ﬂ to facilitate distal
adav t he p e

ancenment o Irston y facilitating passage

of uid f Jof .the.d t t.fromthe dis riti.on.

For FobiEnS Am RO NS vorh B ih AP el R o pgesase of
thePfleid Duf 6f the B dact Bsiafiedsthbpdiaasure a pressure in the

distal portion of the G tract. For sonme applications,

t he Fdi 868k appIRABSHSE tIREPPAatus InAERR LRI BRurtd SRPRAIGo the vent
distal to the piston héad. For sonme applications, the

tubg; edaptedteadively Beilidae the passegst efdtheolnid oyt op dhetl itractafrom the
dis? cinity of the proximal opening of the G tract. For
%r’%’ %blications, the distal pressure sensor i

is

adapft ed to be.di.sposed outside of the 3. tract. For

2 ooof S anpH AR Pechrpisicds adenied mgpil il pestage of at leas
100 ?:%i dfith@hgid Hie 73RS 69 %aef a0 BERsR ﬁ%ﬁi&rﬂ @et hihifle Mk the piston

of the @ tract fromthe distal ﬁ)orti on sufficient to
headiadvanices disiallps Jior ome applicativigihel @pparaths tsaadaptedithdacilitate the

di st al rtj For. .Sone. licati the vent ..t ube .
pafgl o8 57 Joret 30,58 B JFHEPH of e Shatagtyfim Pl gl Bortion, per
milnbitél tHatGhé pigfontHegd &vahéadistdltyom t he di stal portion. For

some applications, the apparatus includes a suction

SOUTEH? s6E F&k} ationd, MR ¥RAtandsUB adaREBRS Beillife Al pai@lo¥ of at least

facilitate e passage of the fluid out of the 'd
3 ¢q eicthefflugdouihef Wie $Hldfachbomi the diskd postiome perpgsintiowster dhes the piston

t he .appar at i S. adapted to faciJitate the pas e of..
hed SIZRRE it T ORs SpplifuoBl it riat RERREP Biitate e
pabdige difsdtabaspat ¢c0Bf tHeefluidl st hbatl trhe RomLMB digaldportion, per
advances distally. For sone ai)pl i cations, the

cepppaien that thepigemprad advancendistellyat e t he passage of at

| east 300 cc of the fluid out of the @ tract fromthe

di st i } nuyt e, Sto

advansse N P R SEbflaUl, f SchBldahel s S By iRlent of the prosent
ine@p@wnabpmrates fotapt éal at leodydamkn thatagtapropass agpenink, die apparatus
. least 3 cc of the fluid out of the @ tract fromthe
ingluding; portion, per centinmeter that the piston head

adv i eenghts atdeY - adafled S0 HR BRIk GBEJuASthe pRSimal opening of the

apparatus 1s adapted to facilitate the pasSage of at
bddydemen;0 cc of the fluid out of the G tract fromthe

ggi;%{zié@%{#%? [g?tpg Bead gg‘l}pile o di%tlgf‘%oﬁilgrel ot | 4 garllrile?r? %.rcljd adapted to

form a pressure seal with a wall of the lumen after the carrier has been inserted into the

lumen;

a biologically-compatible fluid proximal pressure source, adapted to be in fluid
communication with a proximal portion of the lumen proximal to the piston head, and to
apply pressure sufficient to advance the carrier distally through the body lumen; and

a piston head pressure sensor, adapted to sense a piston head pressure in the piston
head, the piston head pressure sensor disposed in a vicinity of the proximal opening of the
lumen, and in fluid communication with an interior of the piston head.
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There is still further provided, in accordance with an
enbodi nent of the present invention, apparatus for use
WO rood/obsoddy | unen havi ng a proxi mal openi ng, thBCT/IL2005/000008
apparatus including: an elongate carrier, adapted to
be iinsgchiddihénUug lihen ichiesalgagpsinicstthad {G)heach@dy the piston
lumren; an inflatable piston _head coupled to a distal .
hepdistadgpted to form thgprasare seh wvithothe twdl afghs 6f frpel- Jp @8 sipbadiment,
th%@i‘?ltraw ihQludes P10 fan{}l R JiUBE Red £%abtBE 1FRIRIRE pli8Sire seal with
een inserted inté the l'umen; a
thdyivall ofjtheadolor conpati bl e flui d proxi mal pressure
source, adapted to be in fluid comunication with a
pr oxXh falenfdirhen, e pidieh headdn afipted e inalitebecditact Gith the wall
head, and to apply pressure sufficient to advance the
of thg 6 actdi stal |y t hrough the body |umen: and a pi ston
head pressure sensor, adapted to sense a piston head )
pr esyrsemenanphieatiing e denl heachprepsuse genshe ddagapéasistgriee in fluid

ensor. . di s dJinp.a vigini. f the DProxi openi_n
coB e SR B e P fiehikln e o B o Bl end of
whith & disgosed idhie RicatigrofhigastokimAbpeithe of e @l trache | umen

i ncludes a gastrointestinal (G) tract, and the piston

headrdrsso Gattosf @E :ﬁﬁ&?h&&deﬁ%ysﬁﬁe §e28br WiddBpted® be disposed
wal | of the tract. I'n an enbodi ment, the G tract

outsid¢ oithe (d teast. on, and the piston head is adapted to
formthe pressure seal with the wall of the colon. In

an efdroshme rppli¢dtionpi the cappheads irslwktapt biblogicdlly-¢ompatible fluid

.direct contact wth. the [ 1. .the G tract.. Sone
piSigh e Breamias Squlte: Ao io e id SRRy vith dhe HEdfor of the
piSeARERviaQ ;&a@sdﬁew?, hdl tHeQEHA heRt hreguld dehsdrh@addptetb ®E in fluid

of the piston head via a passageway, a proximal end of
cognuhiciteonavisipthednterior aftihe pistointiead vigfthe passageway mal

opening of the G tract. For sone applications, the

pi st Bor dvesdagpliestsms.cths epgoatus snchdizp agutotiomab podionpoessare sensor,

utside of the @ tract. For sone applicatians, .the
o258 S IO DA OGS e UpHAL BIFGOF oG O tract, and

diBhsse@ RORGNIBS SSHY hEoxFAM GRnirdFREESET HActP & dr Rofk Wpslications, the
conmuni cation with the interior of the piston head via

prexiyed pagenayressarecbensos isrdepisd thbadispesed suisslesd il tract.
adapted to be in fluid communication with the interior
of tRer pors¢ applitionyithe tahparpas Sagjedaya distal wwtien pressure sensor,

BB G SRR B S el ST i 0

pi?,%t}%eﬁ&‘, gQﬁ%&i inh ViBRItH 0P XA Rbx R ob&in@ bt HeeG G act. For some
ract, an

applications, the distal portion pressure sensor is adapted to be disposed outside of the GI
tract.

There is additionally provided, in accordance with an embodiment of the present
invention, a method including:

forming a pressure seal between a piston head and a wall of a body lumen;

advancing the piston head distally through the body lumen by:

applying fluid pressure to an external surface of the piston
head, and
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di sposed in a vicinity of the proximal opening of the

@ tract. For sone applications, the proximl portion
wWEe@s®eioe4 sensor i s adapted to be di sposed outBCTIE.2065/000008

the G tract. For sone applications, the apparatus

i ncl udes faildthisigabadeadd bO MY BGSHf EheSRMEAN frordapited to

sense a distal portion pressure in a distal portion of

the“@hﬂﬂhéé‘f«m%ﬂglﬁféltottbepﬁ@nﬁl%@mdhead, and di sposed

I N . 6 . 3 | . . . .
For ﬁgo\é}lrr@hgg}fﬁcg%tc tﬁ%ﬁ% E&%} e‘qg‘%\'lsnga pg%tmlq%#%ﬁgs lﬁ{r"é%g‘d'
sensor is adapted to be disposed outside of the Q
t r adthereTiseyet additbadily ippodtiéds ipraveoniadee withaae embadingent of the
w th an .enbodi ment of .the present invention, a nethod

Prqsﬁ‘?,lllﬁ\ﬁ‘?nﬂ@?’%%Ptﬁgﬂgwgudd?%ssure seal between a piston

heady@aifly 8 phakire QbaldeBOch 4 WA B a dAYRNEhéHtandEpiRio tRAd shaped
head distally through the body | unen by: applying

so fa$ to defirrecss proxianal dobmanska disted lobsiin fllwid coimppisaigrswigh each other;
&ead, andfacilitating passage of fluid out of the
unmen froma site within the lunen distal to the

pi Stag@Partaadtheapidtonr Buddiisall ratcdich e i 1paql lumah edyahpplying fluid
viewing froma vicinity of the piston head. There is
prepaire 4 an extemal suyfage ef/thgdiston headccor dance with an

enbodi nent of the present invention, a nethod

i nclydings A9 PRGddd Qﬁeagzggﬁgﬁi Stig@%w%ﬁﬂo&ingﬁ# !ofofhgapresent

body Tumen and a pisto so as to derine
inymdxnmethobénchrtings di stal |1 obe in fluid comunication

w th each other; and advanci ng, the piston head .
i SR T B it By AP A, F) gortion thereof,

th@Bﬁﬁﬁ)H_rlﬁvﬁl? Ay dRPhRINAbstEMe BGR s&f atlah @xRinfl St fAe8 Aebreof; and
There is al'so provided, in accordance with an

enbddsariéng thef elongatepeasgemthroughenpiosimalzopepinged 2 body lumen, such

gy Bl saBieRih dihodiiet sfve SRbRIGRebT (Re”
bal | oon having a hydrophilic substance di sposed at an

ext eThwad is Ynfiae eprohideeofn aedveddnds ewith ng éhbodimemgaf €¢he present
. carrier through a proxi mal opening of a body |unen,
ingention; yEethoddngedingon cones in direct contact with a

val | . : . i .
v, iy e TRl VR, AP orion s
an owtentsindice of thet badbohniedvirgy adow friction coating suitable for facilitating
sliding of the balloon against the wall of the lumen; and

inserting the elongate carrier through a proximal opening of a body lumen, such

that the outer surface of the balloon comes in direct contact with a wall of the lumen.

There is still further provided, in accordance with an embodiment of the present
invention, a method including:

providing an elongate carrier having a balloon coupled to a distal portion thereof,
the balloon having a characteristic thickness of no more than 20 microns; and

inserting the elongate carrier through a proximal opening of a body lumen, such

that the balloon comes in direct contact with a wall of the lumen.

There is additionally provided, in accordance with an embodiment of the present

invention, a method including:
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providing an elongate carrier having a balloon coupl ed

to a distal portion thereof, an outer surface of the
whalosoeinshaving a low friction coating suitabl BCT/Ir2005/000008

facilitating sliding of the balloon against the wal

of tfoamingreemressarcbeblistwdngpitios hehdagial walt af 4 bedy lumen; and

through.a proxi mal opening of a hody | unen, such that

t he @%FYéﬁlg et Brgesues o %eﬁamabéwf% 40 RISt e to withdraw the
piéiBRhad p f&kinlimgmu bh fle Bod§ iGN There is still

further provi n accor ance wth an enbodi nent of

the resent invention, a nethod including: providing
e hmg ds get addltlenal}Yapmvgied liva | acowdance upitle dnt embodiment of the
ortlon t t he ball oon having a
prg e%{ glgfrgﬁo%faln&eﬂ?cfﬁe]@glﬁg% of no nore than 20 m crons;
and inBSehd iaf Gmbiiar Bﬁlmadﬁe@s@bﬁftﬁﬂytdﬂtb@ﬁﬂ?oxﬁnﬂr@éhﬁ%' of a body
openi ng of a body |unen, such that the balloon cones
lumgngi rect contact with a wall of the lumen. There is
add' %!pgﬂ@i%lk X}Fé){xﬁ}’dogqg ’Sf% a%%%lg%e?\?%%leth%hﬂfcﬁln%}ld a wall of the body
lumnhmdrvngmf}oaﬁﬂmgroaumﬂe@emmg, seal between a piston
head, and a waJ]l of a b nd applying fluid
pr esEHTTHNE 3N §1PNEHE ERIRISF m& ale@e%ﬁﬂrwg@a& epineribadapsss through
th%gm;@%& he piston head proxinally through the body
lunmen. "There is yet additionally provided, in
ac c oapdying pwissire trancintzoidic nEthe lahet ﬂustabtoethe hélloon.
i nvention, a met hod including: inserting an annul ar

bal | gon at ast ially into a oxi mal eni n

a boﬁ@err‘ uﬁeﬁ OeR{Bgﬁaﬁﬁ n§ t%%"fa%ﬁ‘ie S'ﬁ&lt B 50R %“?&agf The present
1nb@ﬁ%@@ﬁrﬁ&ﬁbd1ﬂﬂh&@@ and a wall of the body lunen in a

vicinity of the proximal opening; inserting an

el onserEng oy indatablet Guif B ldasinpariialiy tig e RiaXigpsd rripaging of a body
gt passes through the balloon; and applying pressure

S an interior of the Iumen distal to the balloon.

Ther iflating kiseocuff wViotle &, sehhwith acxalboiCe boliy) vitflen in a vicinity of the

errboajl ment of the present invention, a nethod
PLOKER (ﬂ’ipﬁ’@mgﬁ’?élertl ng an inflatable cuff at | east

part in@éxltﬁﬁg g?t? Qe Blto ARADHR tﬂgu% &O%[n ri‘égﬁ{l’tﬁ%ses through

|nflat|ng orm a sea
theedif. | unen |n a vici n| ty of the proximl opening; and

There is further provided, in accordance with an embodiment of the present
invention, a method including:

inserting, through a proximal opening of a body lumen, an elongate carrier having
an image-capturing device fixed thereto in a vicinity of a distal end thereof; and

spraying, from one or more openings in the distal end of the carrier, fluid onto at

least a portion of the image-capturing device.

There is still further provided, in accordance with an embodiment of the present
invention, a method including:

inserting, through a proximal opening of a body lumen, an elongate carrier having
an image-capturing device fixed thereto in a first vicinity of a distal end of the carrier, for

providing omnidirectional lateral viewing; and
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inserting an elongate carrier into the |unmen through
an openi ng that passes through the cuff. There is

wo moosleiospr ovi ded, i n accordance with an enbodpPeemnt20aef000008
the present invention, a nmethod including: inserting,

t hr ontgéhsthgdd @dniditr OPERI B@ridfinda Badid |vl1kﬂﬁlﬁy ofifthe distal end to an
el ongate carrier, having an inmage-capturing devijce

extepl seliciqat & Gopifion the dnage-(apbiring dewecap dfigncenisp@og wall of the
lmrgér;ig 1%18{: @ﬁ'ﬂ th:naISIE SR cﬁB (%C%sﬁg%?east a%@-g%éyﬁlg% 8%?&.

e carrier,
t he i mage- capturing deV| ce. There is still further
pr ovliihdeedis aiddit'amakby genddedwint bccardeaod eith rmargmipfdimbet of the present
‘F resent | & ‘Hﬁ a nethod including: inserting,
1 eﬁ“B‘Erq'HnS Bt 5 HEP openi ng of a body |umen, an
el ongakigg Céa{)febﬁﬁe B& IREy&A. annﬁ%ta%%l%h a8 @4l GEwall of a body
fixed thereto in a first vicinity of a distal end of
lumnérg carrr er, for providing omidirectional |ateral
Vi evvr andlit. reasi rgl a_di anet er of. é orﬁ

sec AFEY TEFCTRE A STAR TR AT,

to mef;ﬁst@h BBdd, bAd Re&dont Yeakiteble ?5?@@111@ @Pﬂféﬁ’ilfﬂl@l H@\dr a@l a
di Stance froma wall of the n sufficient to enable

grml?drV?@élﬂg e @istoberd; digalbr thravehithelyeea &t ur i ng
wth an cabbieE AURRLBS B e bl LRRRA GETCC

i nclthellumgen, bod M ng a pressure seal bet ween an
i nfl atabl e pi ston hea%%%nd a of a bod | upren;
measur i ngegulpiing theysgeandameasuy %?&?Sémienma }&Bﬁ%l

por tﬂe%@ 8fpet Qﬁl al AP ¥ AR rathi® lp%&@ur;@' ift R Rﬂﬁéﬁﬁ gl and

a secon e pressure in the piston head; and
adv grriiom of ftlee hnmunpluh eapbsiivet wliey byhapplighg ftsecondren

by: applying a fir.st i ed pressure to the proxinmal
port"ﬂ%ﬁe%fm‘gﬂ’ée{ %g%ii regul ati ng the second
measur abl e pressure in the piston head to be equal to

t he Therstis FRAAMAEBhALP RIS it Rcédi@arRE OXith R Sabddifknt of the
of the lunmen plus a ﬁldsnlve val ue, by applying a

preseabHyeriyl. iaé@Ptb(erlilﬁ 812 0 piston head. There is yet
:ﬂ‘glo é)rr%ﬁ%é élfegétﬁg 'sgaq %’etv!ze{én %Ccﬁgcﬁfﬁgt%ﬁ h\%& Qrtlcﬁg gvall of a body lumen;

e present inven
arnidncl udi ng:

%’ file thiflef proximal

applying fluid pressure to an external surface of the distal piston head to advance

the piston head distally through the lumen.

There is also provided, in accordance with an embodiment of the present
invention, a method including:

forming a pressure seal between a piston head and a wall-of a body lumen;

applying fluid pressure to an external surface of the distal piston head to advance
the piston head distally through the lumen; and

sensing, at a vicinity of a proximal opening of the lumen, a piston head pressure in

the piston head.
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formng a pressure seal between a distal piston head
and a wall of a body |unen; and applying fluid
w@e@s®eioeds t 0 an external surface of the di stal P@i/HL2006/000008
head to advance the piston head distally through the
| umen. Ther BRIEBDESCRIFTIGN OF THR DRAMINGSM t h an
enbodi nent of the present invention, a nethod
| NCiTHglipAgsent ivEhfign avilrRs GhdeestsaB knd appreeiated poset firbly from the
head and_a wal |, of a body |umen; applying fluid _,
follomang detailechdesariptiondaken indSQpREEEOT IR e QP wings iy Whichh
head to advance the piston head distally through the L
| unEig. ldsd sseplfiedpictariakillustedtiontof asystampeisirpeted and operative in

openi ng_.of the Jugen,. a.piston head pres [ L 1 g L=
s, b anerreedineu B B RGBT id hy B suiable for
imBHBS BHdy TufepB! Sueh anitelGlgacynder st ood and appr eci at ed

nore fully fromthe followi ng detail ed description

takefyd B /A% MBGIhAG deltibdhe iINistaiftiSof distiiirdhproti@l portions,
lisasinplified pictorial illustration of a system
respesibielyy of e systidmoyddiigtl;ve i n accordance with an

enbodi ment of the present invention, which may be )
sui tFadl 4eisf siniphifigi sectiondlyillustnagivm, of sucdriersoftthe s@tem of Fig. 1, the
tract; Figs. 2 and 3 are sinplified cti anal. .
seqtion Reing a%@h fapsvegiedp & 103%%84%%%%&11&%%?@8%1} accordance with an
[ temof Fig. 1; Fig. 4is a
en{b_%ﬁﬁf&#t iog E{%pre%t {EntfOFS

sinmpl | ectional illustration of a carrier of the

SyStﬁg% Qfs R ancf‘FCteQ@ s&g@fﬂteﬁgpiagﬁﬁﬁlﬁ]ﬁ{‘ﬁ'&n& bRARRVEERA of Fig. 1,

to a fongrtudi nal axi s carrier, in accordance
shwividg threeestbmdofie miodefoft dpergioashertof, mberdin anflatéhle pist@aheads are

. BB and 5 re.sinplified pictorial, illustrat.ions qf .

inflyied Gyds Gobd B GREAsiE RBRASES B Ackodst HERED b Fadhns with an

e ?Ffﬁéﬁtg’“ﬁ%&ﬁ%ﬁft invehgs:ei n i nfl atabl e piston heads are
inflated an e

ated t0 negotiate obstacles in a body

| ( . . o
UMERty 61 Q%ﬁ%&ﬂ@qﬁlgstgﬂt%h% %’MF@% iRa BJ¥E 168 B¥hstructed

i nventi on; stration"of a
angyopeenive 0f accoeddnte withadyenibodinmnt obths tprascitadventign;
operative in accordance with an enbodi nent of the

pr esgpt 7 iy eiviér@ illist@tion of &n Mflatedtodnical ballobnsthiah iiadapted for
of an inflated conical balloon, which is adapted for

usgdie a¢qerdanee Matnephadiment of sGIPIRERIVEIUQhe pr esent
invention; Fig. 8 is a pictorial illustration of a
par t Figl 1Byisi mplctarisd iestiation of#l pastipilyi-inflateg repical balloon in a body

lumen, in accordance with an embodiment of the present invention;

Fig. 9A is a pictorial illustration of the cross-section of a fully inflated portion of a

conical balloon, in accordance with an embodiment of the present invention;

Fig. 9B is a pictorial illustration of the cross-section of a partially inflated portion

of a conical balloon, in accordance with an embodiment of the present invention;

Figs. 10A and 10B are pictorial illustrations of a system for use in a body lumen,

constructed and operative in accordance with an embodiment of the present invention;

Figs. 11A and 11B are pictorial illustrations of the multi-lobed piston head of Figs.

10A and 10B, in accordance with an embodiment of the present invention;
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 umen, in accordance with an enbodi nent of the present

invention; Fig. 9Ais a pictorial illustration of the
wee@s®e®ecti on of a fully inflated portion of BCTORVEAI00008

bal |l oon, in accordance with an enbodi nent of the

preggat 12nikeat kéhmakic JeroSsdctiodal PilRis@4tictl of | dnudptiedli Rtem, in

of the cross-section of a partially inflated portion
acegrdancegviftean erphodigsht of the preserdmyedEom t h an enbodi nent

of the present invention; Figs. 10QAand 1CBare

pi ctligs. dBA andi$3B aré piveorol idustptommof anothes systemsonyspyin a body

constructed an erative in accordance with an
RodfBE RS et

1 | umen, £
URCR IR ARERTAnSP VAR ¢ PSR ENGE O A and 1B

are pictagrial il]Justratjons.of the multi-Iaobed piston .
nead B 1 45,2 SERGIRRICT GIPRAGE o6 indiseift Hoafecordance with an
enSBHRH AR thOfreddh@ iReRG and NVeNtion; Fig. 12 is a
schemati c cross-sectional illustration of an optical
syst i c ' (s :
o oo 19 i 2 EALanE SithialoR of REDOMUAE Rocth Flecgpdance with an
embddimentatfitlesresdnt anentier. system for use in a body
 umen, in accordance with an enbodi nent of the present
i nvention; Fig. ' i C] ' f an
I nserter, .ﬁt%&%ﬁﬁﬂm gﬁoﬁ#@éﬁ%ﬁe
present invention; and _Fig. 15 is a schematic
i 11 UREiRENPS S RAW Fade é%ﬁf&%gléyg‘théfja iMhugrale 8 aysiem dg. grstucted and
Sbpd) : [ ' inVEdtfIn ED
OI%E%CRI P%?@%QEHN%?% él\?/ﬁEﬁl\?T%%H%{rgfog\ﬁe cﬂg&lﬁgmn ow rlrlélde to
Fi gs -3 i.ch. i Ll ; t ed.
and parel bl Tie, 3 MELE oy tHOREE Y R iRBhér 21 Rhich may be
cqpisesaead of anemiddixnllyAsfes saterial Such as Bugnot3imiyd tegpldsfic or metal.
may include a guide nmenber 12, which may be
GHIS%SI{I?IH‘W&& 188y ﬁﬁ yormsdi with p Jire pegsagavar _{”apem@ﬁeﬁ 10,8 source 16 of
Li } o : HoS
2 o fleq LHATOERAN RormByfal MO T IR Plessi S ol 28 Deg s bt o
limitsd tw, esobficeodf preprueizsd pir zZEQ) lor svadeyi daily membeat? mhay be at least
fluid ("fluid pressure source 16"), such as but not
partiplly wgertable mte 8 proxdmet opans Ll (ezdthairectungopf apodydueen 20 (e.g.,
Gui de (e r 12 t. |.eas rtially i r le .
o §S OGSk BB R et b AaP il 2gTH5F SRR against he
ploibiall opeing48. (€. 9., the colon). Quiide nermber 12 nmay
include an annular ring 22 for abutting against the
proxGugle ARBINeNA21Bay Bl fRmBERPEE alBord®y BRodd WBRh an elongate
with a bore 24 through which an elongate carrier 26 )
carrigr Be raayr bergwangedr fos |sliding mervspegnbntAn Qqrigg 28 pay2Be prgrided for

SBERY SBSeL P oA R YRR 15 LBk v 12

Carrier 26 may be any slender wire, catheter or tube and the like, constructed of any

medically safe material, such as but not limited to, a flexible plastic or metal. Carrier 26,

including its tip, may be safely deflected and steered through body lumen 20.

In an embodiment of the present invention, guide member 12 comprises a
microcuff, which forms a seal with the wall of lumen 20, in order to maintain positive
pressure within Jumen 20. For example, the microcuff may comprise a cuff manufactured
by Microcuff GmbH (Weinheim, Germany), and/or described in the above-mentioned
PCT Publication WO 04/069057, US Patent Application Publication 2003/0000526,
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Carrier 26 may be any slender wire, catheter or tube

and the like, constructed of any nedically safe
wondosnsal4 such as but not limted to, a flexibEBIL2005/000008

plastic or netal. Carrier 26, including its tip, my

and¥er FAIEIBubieitRC W0 a3y045487er ethet festugh ob atyh |poskiNe 3Qessure is
In_an enbodj ment of the present invention, guide

desesifhpd herembglthr i ses a nicrocuff, which forns a seal
with the wall of lumen 20, in order to nmaintain )
posi4 pistondread S0 meayibe Mionnted or nazior 26-oPistordiepfl 80 mayee inflatable,

i croguf f conpr.i se.a_cuf f.. manuf act.ur.e .
anga SR Py SR R TR S A iy SRl Gineric materigl, guch as but
not MnkifRl &) QY biadaet bpeshRele Rullei @iag%lgisire‘ﬂ@neﬂdroﬁﬁ&ﬁ%, rubber, for

US Patent Application Publication /0000526, and/ or )
expEplepudn i iBALF-6#PIWING 9p1Ls 48 mmayThe mouated; @hcatiesif fistal to piston

Yy o . . ey _
heflP 3t B FuPBR S0E oiTeaflF ReH BF S 5L ARG AN BirBo 340 rings 33.
butreptihielly mhayebedrragedna shde smchrion6 bp te sorae distal sdpofhich arrests

a dj call afe el a ric material,. such as but .
furtbie disigl metior of Distopineauap (BrasseABRHE e Somay serve as the distal

| fhr . Ofmadd-d 32f Ry CORIPRIsE: witout limitation,

st 0SB0, Bl RNy IR 32, By ARG, whlou ligation, o
cattiest &d.g4 €GID sirodMQ3)d o3 GlteRiativalp Mreyd uBtaspmict YRIc afrared and/or
fixed t.o car%er 26 and sealed thereto with Orings
MEOWHIHEETRSTEPY may be arranged to slide on carrier

26 up_to sone distal stoP 4\lnlch arrests further  dist.al

mot | Geh themnepls on dingnagic dovicge may heynpigedan o & egrier 26, such

I NS hg fi I ORlivEQT ASX@RIS). via i horesi

o Tt A MBEE (0 RS GBI AAGINGR. v Jontophoresis), gone
thedapy tleticerandatieasrer a (e. g., CCD or CMOS), or

alternatively x-ray, ultrasonic, MJ, infrared and/ or

m crOsvaiee 26nmgy rificldéy iacetondiphssagdwesr 34 dnitfiidd @ommunication with

.di agnostic devices may be uptfed on or in carrier_ 26,
PiSIgRHIoAE 3B FOTRERICY Forf SRRECE @ffm waﬁr@ﬁ%lre, 3% (&g BEssTUpey air or water)

i : : ha im0t (0 ' tHaes. : :

O SHIATR (g8 hepl D0, 'R PRRDIGR s SEREn 1058 Mlktion Juid pressure
sopass 3 énvesguBded to flaintain co penerdllyatonstantprebsupe swithin histosh head 30,

30,,, connected t sour of. fluid essure 36 (e.q. .
reRELESR OF SERTESS T SPIRR B Shertinton HACLPRRS PG Bl to diameter
ch¥Bged @ TumeAR0apPpl i cations, piston head-inflation fluid

pressure source 36 is regulated to nmaintain a

genenald,y iRt Rds R oPhidihf pitdit BEd SRR Havife an opening 40
Ry pe i 7 8

regardl ess of c ol ume of "the piston hea
diahal ¢b postomhead 30ethparzbewhichdfleidess erentbbntpe theobuthidererilhat is, the

20, vent,. tu 38 s ,through .qr aroun iston .
DAL SR S eE T Abcrest aride gTOsReE dathaheOugide. For
sdhé Ql%i%féa’%ﬂs‘} thef prikighdl $nd @AV &Rk Ebd 18 b b BbsiedRd td A 8iction source

IS, e
(not shown) for sucking fluid through vent tube 38. "Fluid," as used herein, including in

the claims, includes liquids and gases.

In an embodiment, vent tube 38 is not used, but instead piston head 30 is

temporarily deflated (at least in part), intermittently and/or in response to excess pressure

" accumulating distal to piston head 30. The temporary deflation of the piston head allows

venting of the distal pressure to occur through passageway 14, typically in. conjunction

with a temporary decoupling of passageway 14 from fluid pressure source 16.
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proxi mal end of vent tube 38 vents the fluid past
gui de nenber 12 to the outside. For sone applications,
wo b@spssnd mal end of vent tube 38 may be conneRCBIL20@5/@0008
suction source (not shown) for sucking fluid through
ventA power Stpply kibsi 42, (e.@s corggidingedledtrical iwicdsy dibagoptits, etc.) may
pat@hﬁgwc lgﬁéqpll nB:er{,?L]ﬁ;ltfglg (Ee%)éls leétgplﬂ g)s%g, angﬁ:ggtgl,reigg @IFQIIC% g@e a%ltematively, the
ele@irﬁ:%? Bnd Q?)qicg’loc&ﬁﬁ&?éﬁﬁ@ bRhimbYe- S detil 28R e their own
part), Intermttently and/or~in’response to excess
intpmekpower sioaentiitht nongeadi fot aktetmml piishg nIhageecapOiringidgvice 32 may
A orary deflation of the piston head.allows ventin
WS b WG HIBIEPr SrOE08, e £ OB th AHTAIGH WaSSageay o). The
coﬁa}f)ﬁh&ﬁi b¥ systent Q0 inteyChd ity Wutdndted RABAEAIOYS Qﬁpg[bé?étb M¥a closed or
of passageway 14 fromfluid pressure source 16. A power
opsmppitioldedye 42 (e.g., containing electrical wires,

fiber optics, etc.) may pass through carrier 26, for
conrfefinidsupply tubadd-roayppassithgudle earcier 3@, which may be connected to a

Alternatjvely, the electrical, and opti cal .components .
i ‘PG E S go B e a2 S ot FREHRE G ek Dear image-
captitiBE A8lick 89esr HUShEnatibnt with theRRatnbers8efir Mdaging body lumen 20
~Wwiring. Inage-capturing device 32 may wirelessly
itse 4nrgnitte aplom)ecei ve data to or from an external

processor (not shown). The conponents of system 10 nay
- be fEatgeyinmntsoraati@tionti Hyrths énsotoss bave sbpendba thesystem, as described

hepigApNE o R g kP R e e BBt i 1) hrovh
th?l cbloi 6k SPUhEEhREd 9BNBWPIo, B fhese BXREMIL @bndatcCoarrier 26 was

or cleaning the area near magecagtur.l ng device 32, _
geoerally radivboprsgui.oandy itsh mdiionywias tragked 38, replofime | esiirg Aloroscopic

. body | n.20,Jtself..(e.g. .. the. colan). Experinent .
inggi TNy PREHiran Fad ALiAReL R T AR e N dbied passively
(wathdheBeindScodfstéd hed shefidi Bakeyein brlefld alléw rgadstleyaccumulating
.and efficiently advance a col ongoscope or other tool
distpk leuision h@adc%ﬁ/ orbeorenipd tailesowedezed 90 kg pig. In
these experinments, elongate carrier 26 was generally
r adi In- dEseuexpedimgnist 9 matgeonl wpsratingciueshuras wetd cxkarpimed.  The

usi ng fluoroscopic i mgi ng.,.Vent t.ube ,38 il zed
DS PO B Lo R B (i, PR pd (Riradicag fSure) were
cdntiol1b@®UWndbeilng werenecdrded bowhichuatisfatiosoiHodehent 6 piston head 30
order to all ow pressure accunul ating distal to piston .
wheabsesed: olmgengeaks By inlga-hepd prgssiaeranging theeeen 25 and 40 millibar,

. : f i § 0
T Bl b RS S rexcted 30-100%
oftht tra-hdad pésstuen head (i ntra-head pressure) were

control |l ed, and val ues were recorded at which :

sat i ${pichloy, e\ BOBivixiahl RSt whcihdowQ thashabselkath movement

In general, for intra-head pressures_rangi ng between .
was obseaves) AsIthe pepximal pressure was elevated above the threshold value, piston

head 30 advanced through the colon. If the proximal pressure increased significantly

above the threshold pressure (e.g., 2-10 millibar above the threshold pressure), then there
was pressure leakage between piston head 30 and the wall of lumen 20, and advancement
of piston head 30 ceased. In response to such a leak, the proximal pressure was lowered,
vent tube 38 allowed the excess accumulated distal pressure to vent to the outside, and

movement of piston head 30 recommenced.
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novenent of piston head 30 was observed when the

proxi mal pressure reached 30-100% of the intra-head
w@e@smeioes Typically, when the proximl pressuPEr/MWas05/000008

bel ow a threshold val ue, no novenent was observed. As

t he P e ek PRimpHite 85 ififata¥le piltey RéRidwad tetl hd thhrsﬂﬁdmé LOand was
val ue, piston _head 30 advanced through the col on.

shaprg i hays AliStrlakes drREoTARE) dehse and i ARIFTTRRAAY p%&%@@nnecﬁng the
es

s SpiIASTIRIREESSUE 0 10 o 01 Sl e or

mibiibanetha msten dieadh eaddarﬁ:@d dhadugh ehsvablonofhé thenp@Rimad ulessure was

maifeined tepaten | hnd PlerEPaT,  Dudng adincemelR e g head, vent
tubeU¥eveifedo H¥RH:sId2ahe pge%%e A Uerri18€d dus tPdhe ﬁﬂ@aﬁfé%@n‘c of the

to vent to the outside, and novenent of piston head
pistecheade rlmkiageraramdsbhpenstwehcad wis skt 4ot propingl @rﬁssures greater

th%ggom a1r obE I irl :hlr?gﬁ? Hr%sggped 8#:%%)&8 rﬁIBar the piston head

adVdHced ﬁ!ﬁ@’ugﬁ ﬁlao&ﬂéﬂ Wheﬁ @W@@khﬁﬂ pro®ufl whdaifdined between 27 and
proxi mal Tobes. (See Figs. 10A and 10B.) For an

30 |mtlhbarhbc§h oprsergight andeurzed RPTtions af thetq@@np i Bor ghaighigpprtions of the
t
coﬁ)%v ap@&? grtaﬁ 'Brg%g%e &e a$ qli%n asﬁ?@ 216151%8?1{) I()\%gér rEPS ﬂfﬁ%’éﬁ{r o produce

alne tvween

saﬁtﬁhﬁﬁ@ﬁﬁemm@{tofﬁelﬁstshheadﬁead, vent tube 38 vented to
the outside the pressure that accumul ated due to the

advaagiRiRAtthOtaté BLadant® bf theato-1bBek ?ﬁﬁ@n&fe@& Rds fdiRd to vary with
pi ston head was observed for proxinma ressures

theyselaeted PrefaHeabBULN BXPATITDE alﬁlng%ihlaﬂvalhti rtgorabgy piston head, a

tot{%L B uchp?t ﬁnmﬂg N s% du 1%%1%1@ Sardgé(rlf‘c&go{;g gglgﬁcgs\égﬁagg meters into the

roug

colai of thengd bBetameder Expepintbndusivg 4 tHielt-walled tw@}ibbed piston head, an
. straight and curved rtions of the col orf1
mfs'@whaaﬁ BECSPSE tqt fofs moibanand Bromal PrsRsvfe 10 é@e@%b@ésreaflted in 1.5

mé&ers &V‘écﬁénc?sgoérgo de}aﬂéém%i? lift la}n%@ Wi fde€d Jl‘ﬂ?]-@faﬂgdi ?Eséon heads

sati sfactory novenent he pi ston hea ough
usehtl efoofthesdv emnbedinfentshef tth&) ifvelngan gysicaly heved avisesd f welh dhickness

boiiSesty 1] o DOLEERR. £ 1o BRGTOBY €F B39 HEHEIZ0 ZF vk OF & head wall

thidkiBssOof 21l WH&I? S1(PaaReshsdU rTl'il@k—Whﬂe@dﬁl@f@)ﬁ' ﬂgad@,f u@ful for these
col onoscope 1.5 neters into the colon of the

9.
emabastimentsexfphel invantion gymeplly haveck -headwall thmknerss) ﬁ@ater than 100
I Ston hel ﬁ an I nt I head rﬁoressure of 70 mllibar and
m'gcir%% &t % SLEHPE Bt Qdmﬁf‘? fbar resulted in 1 5
nmet ey s of . col onoscope  advanc t in m nu
Sc o8O R BiesEi HBs B dPHRed 8 Pplbigthane, and was
sHAPBe dikEeRt ®nef ab NRstiRINhERMbENR At YeBRYEe 2o i}&gsd 7-9. In this
wal | thi ckness between 10 and 100 m crons, e.g.
exrictinens &at18fae®sy taldaamczmem of dhg pissen énemba’casmtmned at a proximal
prtﬁ?sg{%%n IEE%? u\%fl%]q%g Ithet I;\Iér&agﬁea%s pre-ls-glllrg kwasyvaaisloegS millibar. The
satisfactory adva.ncement was obtained both on straight and curved portions of the colon.
It is noted that in these experiments, during the time when the intra-head pressure

was kept constant, the volume of the piston head changed actively in response to changes

in diameter of lumen 20.
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enbodi nents of the invention typically have a head

wal | thickness greater than 100 mcrons, e.g., 150
WorR@soa®44 or 250 mi crons. | n anot her experi menPCT/AL2605/000008

pi ston head was fornmed of polyurethane, and was shaped

i kRe&reﬁmB eis Aswaeadd itdddgdel, €1 nhe! WO wikich dfiest@nc peration of
to Figs. 7-9. In this experinent, satisfactory .
sysiehy ol e ACCOFaRISe Withs EBnembadimeat Qfbibsi H’f?éenatt inyention. In this

emBb&leHBlan Qﬁ&%g#ggy sg(gn ﬁéld'ﬁ'd ﬂlé}bﬂﬁ#omféﬁ ohltfe EtiEAsBERM to distal

pressure was i bar e satisfactory
pistaiviarad Sfe nA urdsary lpisom hcbdoé@ hwhich dikegigtbt haaxbl 3@ umayele inflatable,

s PR AR oy SR 3 o i B Hopt POl 30, Awiliay

pls%rf-'ﬁe%bl 48 Wa veaRhleq8 AT RBpect td18ar¥iel D6 Ryith OLrliys A7S (@hrier 26 may
head changed actively in Tesponse to changes 1n

mcdiulmtt@rd miasmmmyzts Refloide n@mmwlqab\m rvithe apxiligygpiston head 46,
t f t 0,
cofrteddip s S aie ol SR MSANBI nEi il S0

invention, Int serrb auxi i ar
hondVHElO By B REBad T ectam MR Bitah e 1€ And 46 initiaity
deﬂht@& ) fdéilﬁhfé"lﬂgﬁ@i@ng’%lstﬁl" ﬁistd@ﬁéédm(ﬁﬁl‘a{r‘ tiegagk éﬁ@lﬂy"iﬁﬂ@t@d until it

pi ston h be inflatable,” may be fixed
exaandaltb yihe @ onnqr walirofzﬁocgt lueneni 2@.d HustcanﬁglraMquosmnm Fig. 1.

head |
Progafediid gt B AURICEER 45u TS mEuhe Plfullaily the colon
thioDgh Weke figstt BhdsBlodiss a4 aghidd nhdiln‘tﬁdrulzj WSS@ﬁké@ fluid creates

with auxiliary piston head 46, connected to a sourc
greptertiluid preppaeAgHBag 50 ﬂﬁ%PrOPinmlaﬁaden@f Risten lhp%df %/0 ﬁ!agtoaﬁhe distal side

"%ﬁgg oégﬁeac@ ggb%w |n| ﬁé%g;eﬁg X: e o HE%}% L pressure

differendel 4cadss piztdr hidadrdo, Buthélabaspivetyo or hetavkl B Qian@ppliedsaction. This

be ge Iylnflat dunt|I it _expapds to the inner | |
pr%%su%ﬂ{feneaﬁ% RronsTs ision heathp Ddaest GhsTomth samisah dﬂ%ﬁalgalgto the body

luthen (Th&RS Lék'a}-@ﬂ%fthé' bJlohf 8- nédleétéc) b§r ra%\vf(%d'“ adde r ougﬁhﬁﬁ device 32

source I ntroduced Into the colon t
méyi capturp asamayeidpdy Jumnén 2adeysteenb@tradels theteghrough.
pressurized fluid creates greater fluid pressure

act ilngmoembbeainne>ofrthe pedseet divemticai, ahe behiqaes tikeiibehherein for
t he di %t al side of pistgn head 30. (pening 40 of vent
propiEon Yrﬁaya%%aﬂeﬁswe&@a@ﬁ@ a{%@p&@ég@, GrigVelst MapBeicle actively

pr lckﬁscto %9 BONRAL L wifdl LML Q@?J%)ﬁ.ﬂapy, oL, ﬁ)C{VIltK&IIa% system 10

a app suction. Thi's pressure erence propels
frqnnsh;mm pe. ad’rﬁﬁiuthbﬂhﬂr (ewd. tahr)dimimlaeﬂulﬂ @r@bssrlea;bmyce iisitntroduced to

tht (6120 S5 4T Bt b 46 Vi £ e 3P bl BriG B e i theapeh or around

piSieR heAE 30.MBOBEoA1yD Qe thHEBR séfed Bis S hREZutEL apSIR¥ESS tube during
theret hrough. In_an enbodi nent of the present

withdrawali oBhe pressurézed iy @seaéﬁégrﬂat@eﬂmﬁa:r@ssnref asting on the distal side
I Yip, r eat [ a e,Ar

0 ag%ﬁ%e%é Q éheg roa(iringlts 5 g C(f glg{og} o) @ %ereby proximally

propelling the piston head and the carrier. A vent tube between the proximal side of .

piston head 30 and outside the lumen may assist in creating the pressure difference across

piston head 30, either passively, or actively via applied suction. Optionally, passageway

14 serves as the vent tube during withdrawal.

As seen in Fig. 5A, system 10 may eventually reach an obstacle or tight turn, -

indicated by arrow 62. In such a case, proximal piston head 46 may be inflated and distal
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propel piston head 30 together with carrier 26
proximally, i.e., to withdraw system 10 from | unen 20.
wee@smeioseed fluid (e.g., air) froma fluid preeEUL2005/000008
source is introduced to the distal side of piston head
pist3f he¥d 30 andyriRsEdTabdaRBhbwAlh BlY. SBDEn Rk @bm@drdrtmugie Messurized
around piston head 30. Optionally, vent tu erves
fluiggreates sreaiss sl prpyircaating wntthe praximphgdee IPFBF piston head 46
Le d S er e
tha] 1, BECTR ko Pl BRI AL T g Rl co propels
prokineal rpismn ehd 46 degetticr prrigt mfmhtezﬁl ddeallyt hsamdb;ytted by arrow 64. This

OX|naII propgel | the.pis on ead carrier.
dista @@N?mﬁﬂ‘g‘émtgét%&f{]e?ﬁ?qmlg Eflanawsla i Fig. 5B.
Systén qe%oﬂﬂhﬁésdi?s &ik61 WyveR-ABY ’tf%ﬁ?'lélheﬁ 8o %ﬁ?‘f)ﬂoﬁﬂnﬂlﬁston head 46

pressure ference across pl ston head 30,
reaglzes She/ @lbytacbr At thiy pbint \Wdistabpistonelabad () m@m be 1nﬂated and prox1ma1

T R AL NI (P

preQMﬁﬁEdU Fid creBRS RréaferFhBd prdssure hctingdbih tHeLiferuriam dide aff ﬂdstal piston

b arrow 62. In such a case, proxinal %I ston head 46

fheni orf thetdigtabside af distal pisserohcade3ti Bhe preggurp difference propels
ef I ho g i} [

o R A B FRALLOHHEH R0 46 st e
obdadlé. n@h@ﬁyﬂ@&a@%&bp‘&iedsﬁs@ﬁeﬁhs pecssaml  pi ston head 46

than on the distal side of proxinmal piston head 46.

Thi Repir8acserd¥ hiAE a0 Xeg P8, GPIELE iMistatddad syRichi 68, &eflucted and

46 together with carrier 26 di st al ly, as indi cat ed bé
operefivaingarcoranes with aalenthodispeni of B mg@ntﬂrmeamoru eYyisteef8 operates
in %g/ dgl:]na:ié’él) goﬁ?m past Ehgs ?tn?(ibﬁg%sgﬁb&f ﬁgre Qb@eg}mtﬁ%eference to

FigdO1unin thapaixdl @ii?eltorphéetdOJO 1I§ eaflatdduntlaic s cbhﬁcto\bﬁh asdi3e1umen 20,
At this poi nt, distal piston head 30 may be _infl ated
sughnthatse ssal bafwasnispn head andiunene Ode formedd Pé??ééﬂzed fluid is then

1n‘r?(9ﬁ1pr el‘s:éhuy?a:e%l?%p% g&gf@e gfil e}grgduc(eﬂia% Q%@t ?gfs%dr}g soguﬂrl% proximal face of
pisted hewd 30 tHaheonpthe Xistall fasd d[éplslbnmead 3[) eseltiog i e adt R)@ce acting to

than on_th ISt sj de_of di st al ton head. 3
maspeava i bt 30 dRire b oo a a essied0F ot it Piabdyement of
pidtoiBEd? 90 aRHE ‘Q/[th RESh OB 2618hd atssl . Stl“@()‘l e %f‘]:@mpnse an
past the obstacle. The cycle may be repeated as of
imagingdewireaa hiopRedevien orother apparatesie tegrsed in bagly lwner RO.
illustrates a system 68, constructed and operative in
accokcﬂhnomlbyl fdr mmeeapphdatrmsk)f dfe prheenpiryestidn, a suction source 78 is

ntion. ates i subst ant j al,J
couplid tArine 40 VEY WL AVECHS (0aSeYiHe SUF BB HAHItRL FAF of pston head
30f §lCHEEMERe YR Hs@F mobethent oF filth hehsba! PEBV%&QQ sHARA a%Q)pemng 40
is inflated until 1t Is in‘contact with body | unen 20,
mayu elo bleatsed is sameka@pmmnp it ranoveeeant@0s ghthel lumen, aEh as excess

i ot SoR T bat A PSinE Fhecmiismegt ot PRk iy ebif apptications

thé NRcidr XdetRthsdsag:e soburRilshion ofead &Btal harpision tHad dics tialt may be
face of piston head 30, resulting in a net force
ungemifergphle for the patient.

System 68 typically comprises one or more pressure sensors, for example in order
to be able to improve or optimize the performance of the system with respect to ease and
speed of movement of system 68 through lumen 20. In particular, system 68 typically

comprises one or more of the following pressure sensors:
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nove piston head 30 distally. A sufficient net
pressure force results in distal novenent of piston
whead/0&d44l ong wWith el ongate carrier 26 and a PODIL26€/000008
Tool 79 may conprise an inmagi ng device, a biopsy
devi giest pass@RBsorPO2hAPISI IPIRETUBE thd PreDREly adtiigBih the
20. Additionally, for sone applications of the present
i nvenexinaH face of destal prstevdPce 78 is coupl ed to opening
40 via vent tube 38 to provide suction on the distal
feaca sadongipsdseure heamor 30, afaptddatoideicrmine thh énfiftmngiressure of
nmovenent .of pistqn head 30. Providing suction at
ope ﬁ@“ﬂd“ﬂg%ﬁﬁgﬁﬁl 8 used in some applications to
renmove contents of the lunen, such as_excess fluid or
ot owlthird prgssusy senpipedli adgpied do deieaningtthe prassue eetingeemthe

30. ;.F lLications, the suction decreases an
accglrsr{l%ﬁgafélggﬁpo élgéégio'st al to piston head 30 that may

be pnconfortable for the patient. System 68.typical

ConbPt SE Girdeaffonsths BB ER SR ore FOibH R Pie sensor
buP76leduch Ghethe BlaflolisOpkdiBiR\ViRadihgdRir Bk Zent f¥€an electromechanical or

performance of the systemw th respect to ease and

meghymiep] fontrel et nfnotofs efhid ¢ eh they differow. pregsures, either
el ar o . !
o SEAEH) g R I ALl BB b 8 R 0 o, oy

oné eNgRIprdureadagield iholuded e 5ysian 8 e ol, 888401 §0aSinsHig7 ) dr sensor
the proximal, face of distal piston 30; a secqnd . .
T4)r Basother apphisgions, 2w, gh regyessyregeneersiaie ehiled gndgnedy omitted

(e B SSRU R, Ahasb g Shlor PRt on Nead: and/or a third

fessure’sensor ‘74, adapted to deternine the pressure
actizng_on_ the. di.st f.ac f. bi r .
e Al BB 135y 8 s ison

hedd3@irP4 @&snityeofStBO sRto Usad/ 6Altemativélafirst PR ssire s@iddr 70 is located
. pressure_readi ngs can be sent. to an el ectronechani cal )
in @ viGipidhahileid) pressie sOUem] @ typisallsprsids theppdshot the patient. In this

latfef @ i h$a) qirgt{ﬁ?%%ﬂ%e %rn@éxsﬂf R3nteflatdyith pressyre source 16, or is

auto I ca or nput fmthe Operator-o
positishehsephrately from mpgdire aduroad 6; amd (b)dirst pbssulxesensor 70 is in fluid
colignEntiiisn WlbAGRRa! PO MOl DRk Hfiston head 30, cither

viPRRk ipa@&bblNsy 14, W v af Pl F NS RwAS A id Rb8munication with first
I ncl dded, and one is omtted (e.qg., sensor 70, sensor

préggureosens@n¥0rand4the moximalnporiop! ¢fc lumem g0 (sepasate passageway not
ressure. sensqr ./0., s |located proximl to distal . .
eBRE oA Fish 98 o e e ooty i aeBisdBaf positoned in the
préftibRl pédtion @I Yumdn 205 eiheLESAIV RIS T Wi de0mbmbEOLR be thord distally in
a vicinity of fluid pressure source 16, typically
lupen 20 craick Reingodgingy of méstprbeadR0 prpximal ite thepigtan head.
configuration: (a) first pressure sensor 70 is
i nt etpresoers applipations s sepond quessure deBisony2 jis located inside distal piston

head 30. Alternatively, second pressure sensor 72 is located in a vicinity of fluid pressure
source 36, typically outside the body of the patient. In this latter configuration, second
pressme sensor 72 is in fluid communication with piston head 30, either via second
passageway 34, or via a separate passageway in fluid communication with second

pressure sensor 72 and piston head 30 (separate passageway not shown).

For some applications, "third pressure sensor 74 is located distal to distal piston

head 30. Alternatively, third pressure sensor 74 is located in a vicinity of a proximal
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positioned separately from pressure source 16; and (b)
first pressure sensor 70 is in fluid commnication
wowvdos/oesops oxi mal portion of [umen 20 proxi mal POT/Hi20030000008
head 30, either via first passageway 14, or via a
opch@ipodfaleit 0BS SR GSNRY, fon applidations Mwhichatictm soutde 78 is provided, is
pressure sensqr 70 and the Proxi,rml portiqn of Lu

in DyicER b BCHES SAWERa Y HEATSHENAS thebody Gl ape Bafipny Ih this latter

co%iéﬁg ?Egaﬂlﬁ“d %é&%%‘é@yso# Sﬁ@%%‘i%ﬁtt@&éﬁ?ﬁle r@ﬁ’&i(ﬁl‘ Reek 78, or is

xi mal” portion of |unen in a ) )

posttiariedistyarattlygfiiord esuctom sourt® 78 pandrth) éhidd presburg sensor (Téem in fluid

20, such as . in,.a vicinity.o f piston head 3 imal .
copiupicalin ¥ith3 digabiporEgn o dien Ebﬂ_tl%gﬁm on 3&%@% eifher via vent
tubB IS otV S Spatite %_gsshédle@ciﬁt Bedi osieieieitphakitlP kisitdPressure sensor

head 30. Alternatively, "'second pressure sensor 72 is
72 nd thealgstalrpogtion afilninen 20f(sdriatrtel pprsagasTaAy 8108 shava®. 36,

typically outside the body of the patient hi this ]

| at Fer scoondpplivatitrison, wisiete trid presmisaiseaseeHsisrin fiid sormunication

iyt lsE Reapa by 20 Gk e B3 S IS e 78 5
adegi_té’d & MM&Q%%%?&H Rs \Wnb e PGS BNG 1 8TEHISS e IEMRE eléryaW0seconds,

I ston head (separate paSsageway not shown). For
gesayate adwpitiof 8uiddns . liguid o gaskisvans tehsrioin quler © ¢leardtasy the tube

a:nfkcsI :bgé@rhpt@t%gg%%hfch -fﬁlaf ég{]eo h ?rgg %ﬁ% tu@lef/tﬁrg{ﬁglﬁ ioé%)i%ﬁg élbh | §iﬁlxilarly, for
sok @ppHcHtieRe M Meichl thranbressube seiBof M€ i f1lid communication with the
ap

~applitcations in_which suction source 78 i s _provided,
distal potien of dymen Y0 gfia @hiepaiaéa peagsAYe ey addifignalysquyce of pressure

e th : o
o715 APSuRP S 0 SRR g Bl P bt of
fluid i sdpaehtovpistageedyl on source 78, or is positioned

separately from suction source 78; and (b) third

Pr egf Wbfe SRIBSGineids bSthe Prdset Eveaion Bitlsadctdr patfbindnce of system
di st al c{3ort ion of lumen 20 distal to piston head 30
6845 etiained pameiiriningiieoresureon e prexisehaide oEpisteadiegd Al gt about 25

B fluid co i.cat on..w ' 2
A
anﬁﬁeﬁprggﬁwmsmetpiﬁdm%hd 36ait abome2(pyllibangiupes Thesevalobs typically

third pressure sensor, 78 is in fluid co ni catjon..
rapge; RS EPRIOBRIAIE-AetEFR Akt 37 0|4 +r§02‘Gﬂ]sﬂPa§= e thlbgﬂ%?L and +10
arfdl 9 'l?oa?,‘f‘éébe@t?veﬁl&‘.mi on source 78 is adapted to

a

periodically,” such”as once every 5 to 15 seconds,
e.g. n f ' .
;S dor g ghifiphodd 60 AFRRLALS: Bt BUEH 00 d b imsice
pistogaiead BOMs nftdnthivied witlyinkddut § millilari ! thedpressumradiffasential across
entered the tube through op?ni nsgn 48];9 Sim { ar |
o

P
-

) , for,
cithshraida g Pistas hegd s> - nk e mRl ysipg e ssgmplage pugbergited above, a
pljle%nu%érﬁl'“fgg"el%ﬁmf&@tthg pismnt healing 29 insiiitar Rar ﬁlnﬁﬂa@f 20 millibar. By

via a separate passageway, an additiona

mamiritieg othe ppressie einsideppistnt beal POoxiitmn Semoilldfart o the pressure
diaeeEﬁ%ﬁglit, ﬁm&%%s%@%ﬁﬁ?# ?%%gg%@g{,da%ggﬁng%{lgrtaﬁysr reamablg rb%%we%;l 15 and 25
millibar. The pressure within piston head 30 is typically maintained near this differential
pressure when piston head 30 comprises a flexible but substantially non-elastic material
(e.g., a material such as a polyurethane that stretches less than 10% during inflation at less
than 50 millibar). For embodiments in which piston head 30 comprises a flexible and

elastic material (e.g., a material comprising silicone that stretches more than 10% during '
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In some enbodi nents of the present invention,
sati sfactory performance of system 68 is attained by
woraiosesomi ng a pressure on the proximl side oPCPIIR0EN00008
head 30 at about 25 millibar gauge, a pressure on the
infleied af lesd than 30 W@ilEba), thegilessOreaditRibasittob head BOMatypically greater
gauge, and a pressure inside piston head 30 at about
thap therdiffprensl PyeSYe. These val ues typically range, as
appropriate, between about +10 and +50 millibar, -5
andIn+ars embodintsay of thedpresant ameensign, during ¢igtel advancement of system
respectivel & licatlons,. ' '
68 45 B o it Dl B o B kR b LRSS iy B Bpeicon about
and ERhiBiBai, $.gTRIbBHE] N adllitkat. NThe plessiire bn niid prokianalaidd dfepiston head
pressure differential across ejther side of piston .
30 e Hgreascd, p:mlcaélyanggqhéqllyu @ﬁflmﬁga@pgp}w yprﬁ%;,%g@de piston head

50 FAFRRIR G 12 BEREEYS 6 LERTAI aly B5TR35LIR n e provina
sidByf pitontlehd 80 @lushevginesshras aicosstdrt yilst oFypiedky, Bds constant value
. within 5 mlljbar of 1e pressure differential, e...
s el o By SR S B al ST ok e, su
as B6dERi1kParath Ry el 68 BEgind BEvRERS I EIYVthd bfesRirs bR Droximal
v P

ead 30 Is typically naintained near this differentia

heqat 3% geneliphienlipss or semhimadevdh despitsr the eentinuous applicatipy pf pressure
substanti al |y, non-el.astj ¢ erial (e.q.,,a.mterial

by R SO it & rUADCIR - B afsreE A i TR of @ value
sufiieientl9 stiafllt8lingin (i idcR@Se bh@nihe offithd plesdure pfoXimal to piston head

enbodi nents in which piston head 30 conprises a
30fwhexi syptemabliiscidyanding digtallyi afor(exagiple, sha;diamefeg)of first passageway

C i,.Sin Il i,cone refc 0 :
o PR a8 2 SR Bl BT e feifens, substantialy
refMtEs edrgrolof therprésateoin pistad h3dd B6 id ypircisdd, whileeadletime control of
than the differenti.al Pressure. egia_an enbodi nent of
the pressyredrmen A0 erxiBil todhe PrPHicad ds nofdipaersamly frersised.
system 68, the pressure inside piston head 30 is_set
t o &themgombinatipas o thesdistel, psoximplyand ingida pressuggsdon piston head 30
mdlibar, .e . T -
of, b 0 o bRy e e RERRRVEE Rkl o i
thé yRiiGal dpergingdradstives eembadimehisaotahe shitentt eemtions s Additionally,
i nside piston head 30 is regulated to be the greater .
fopsorpeygpnlications;of ithy PXeasal dnveRBoRHhe VRGOS RIS 26HRgen piston head
3P0 % ecfde%@mﬁfl%_gh%&ﬁ head Hﬁlqerpﬂhe ?is@oﬁ’ RlddGs RjeaRRdas a
ue. Ty y, t

constant va pI ca I's constant value is

bet n_a > L.l e: t

oSG &AL ol eRTeng o BELHRERIo0d it e
scBpd bf Br presane tnveyide iddddsegsysenadumptising adpokahalypiston head, as

the pressure on proximal head 30 generally declines or
shogftaith 18- e e POMBEYRE t B WEIWS TP FRAE SOBBN %(gtm%%?g apparatus
dé%r‘ﬂ?e%lur{e?ei}?%fgé %tﬁlf’é%ara%‘ Flfé@aé %ﬁtorfh&%ﬁ@%t?rig.(& first

passageway is typically a value sufficiently
smal ] eg | ncreas ' ] :
pr oxithrfttsle ey éo ILlTslplltlos‘% ?)Iﬁa eefg\)dﬁ O%Vvl%égcrhs{%l e%g%g’& F@ﬁé@gﬁﬁt% head 80,

cohisgictbd yind loperaga imlaecortieedivalvehesmisddidientssf the present invention.
assagewa
In%atablegpisto%ll head 80 comprises an inflatable balloon that has the general form of a

body of revolution about the axis formed by elongate carrier 26, wherein the distal end
has a smaller diameter than the proximal end. Piston head 80 typically comprises a

material that is flexible but substantially inelastic in the range of pressures typically
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may be between about 3 and about 6 mm In general, in
this enbodi nent, substantially real-tinme control of

WO b@spswgsure in piston head 30 is exercised, RMI/IIR2005/000008
real -tinme control of the pressure in |unmen 20 proxi mal

encbﬁntkféa Rich et the Sthpl Sf ARIPiNEE TR hot sekanttiAlthatkdiely elastic
onmbi nati ons of the di stal, Prom mal and_ i nsj de

defpm@uml@euf the pisiten bendrs drflasel- nelteseatiyel @istenheas;8¢ spmprises a
ﬂeuﬁglgfa}n%p@ﬁtt% %ﬁtgﬁgl ﬁn%n{eh&{x@cp& Yfen@ygpﬁfeipr%e%t nx%enﬁsﬁ‘,nﬁlﬂatable

€ varl ous opera press

pisnihead 8&hﬁ§thefshﬁﬂ%&)f®wohe,rﬁs shmnthi)gl 7. AdtH Itotem&jat yvhereas a cone
for sone applications of the present Jinvent]

is fQEReLRISTYRIMEA Fiwishi Bpe ARPUS AR it ShTeHRBHOB P @ Shapas Tor inflatable
pls o‘ﬁg aﬁt ijocafb%gl@li ﬁt tﬁﬁatﬂ%e&ﬁvé@ 1iR€ AbUiEm LR of ?év%ﬂmon For

Fig. 6 only shows a distal
exqmnple ompimabmla or tcircslat arckmayj helerssd dodenérate AppeorsEed ehapbs In the

cor%%e})g&rﬁ}gqsgrg%@g B%teentf;ang)ﬁcl ncns%a Sé ?%g n%fs%ﬁ%%ﬂ)eg Ach become
narkG\RertivhiAY Shef! BSALNRA HLORIERI t%)rkﬁr', HR AW IdidalBRRaE&YIME portion.”
descri bed hereinabove with regard to distal piston

he ag‘ﬂt’?’ Qnm% ethb&inBnts B R 50 Iﬁat At i li Svdh@Wn e %akooﬁhﬂatagle piston head

ustrates an inf pi ston 0,
80 doffist. r frc bede ather @plbndmmen’es ihe hmﬂmﬂaﬁbh plhtoarhead 80 is curved,
enbodi nent of thg) sent i nvention. Inflatable piston

whetel ths FUBEHSE P egﬁ HPPRVEST EOBE P 0oon that has the

general formof a body of . revol ution about the axi .
f or kil SHgharsory aplicaion ph inflagablgpistan hep éod}%ﬁ%ﬂorfiaﬂee with an

gg%l?egg@kﬂeeﬁreﬁp@%ﬁﬁoﬂ hﬁ@tohhﬁea‘argl?%r@#lﬁgﬂ‘}d insE}t&d Bfo lumen 20

typica rises a materi al
in fal dbﬂatﬂdestdiiatand Ldubsteqndmtbrl inflated etuztdt appropriatd eontacztgle mdde with the

r 5 %ét?% ﬁg&@afa%ﬁe%gtﬁg qaaﬁ%;%ti{ﬁfg%gﬁ J?)?lgteed portion 82
of%@gfs{dﬁ ek qg W8t {OfibWABHA L OBt R SHEN [ RRA0, SWMB‘ h%ﬁf&ﬂy-mﬂated

rnatively, piston head 80 conprises a fl exi bl'e and
poetias$4 of thet mston|headhis movemtastrivodh immrs%forméhfp pist@nhead is fully

BT OBl 80PGRS R By L3Rl o

wier§ Q1§ -ihfatt® Fﬁﬁﬂmkm &t ttglyairlated @ition BMe about an
axis of revolution, other shapes for inflatable piston

headr; 80 oal £df 95 BRAv B sd-QeBbANSS AIUBSLIAARREpAHBH tndthe partially-
axis of revolution. For exanple, a parabola or

inflated pbmonaxequq:ayelb,em@ggudme etk ppembagisaand of thegpresent invention.
SRR s A R bR, BRSEROLERNER piten g from
1@@&% %%sf DR ih FNBITYS TS, ﬂalﬁaﬁj?-&iﬂa%&jp@hen 18e4ftepicslty becomes
0 as having a dlstallﬁtnarrovvln ortlon For sone
:

sogmdv@t W@nklgd@bngﬁlaf lengih ohits pomiant Wik luime2base of
i nfl atabl e piston head 80 is flat hi some ot her
enboliflptehlespistoh chopd $8 :@freguiatbdt tabtespgsidstooehanges irgthej diameter of

5, AR 1 A oY 5t B SB5HG e e
diRinstep HebRadks SOl w}ﬁleaﬁlﬁﬁlltadﬂﬁg esaﬂsfd&toaﬁ contact with the lumen. Since
inflatable piston head 80 is typically made of a substantially inelastic material, a relatively

modest pressure is needed to inflate the piston head. The inflation pressure is chosen to

maintain an appropriate seal between the piston head and the lumen, without undue

pressure on the lumen.
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enbodi nent of the present invention. Piston head 80 is
typically inserted into lunen 20 in a deflated state

war@ssetogequent |y inflated until appropriate cBPOL/HRD0I/®0008
made with the |unen. Due to the shape of inflatable

pi sFigh. 1eashBMB eRspicREiabilfustrhiforisndfl @hﬁﬂh-mueﬂu p3ﬂ018 Readf 100 for
the piston head is not in substanti al cont

uselipbedy buen gl pnsiugiad eRdppeyaiive mmce%r%%%?v mﬁ«?PdWéﬁ of the
d
N
herﬂlnslb(m& wita ebsBert ao dihhen mistor? Bieads dry pymiehllyy adupteai foedise with piston
aghere fully-inflated portion 82 neets
he tally-inflated portion 84. Figs. 9A and 9B show

cross-sections o f the fully-inflated porfiaon an h
par Pistan Iyeaﬁflp%@@pﬁ@ﬁﬁtq ptal i/ p]é)@tqf\‘}lear proxjmpaldebe, ?%nﬁ@bes 102

and1b A EAPQ E 5%15{333 | Y Rt diment, d1men310ns of
esi st ance o expanS|on prevehts
pistdnchead 100 énchidst (zam ahhmﬂetélrlbtndf lallidta}l lolsd 1Gi2, |wigc}( . sybstasisally equal

to G GRS TSBEEIES CORNARRS P REER-IBh e e Bgh fiameter D2
of g%eﬁﬁeala?@ 864 196 tlldnélﬁg?ﬁ‘m?— Qbodenfobatahb®; 6{‘ 511 %dr(“é?ﬂ length D3

IS re ated t'o respond to changes in di ane
of distdl uamum rinyging fioat alvrglt Potee Sasn.tlhds lngtvérth@h @lﬂ@ueh multi-lobed

pisilc e 0 oY oMb WBSFnitig oGt PLAR: P ricarrgiop includes
mui JlGbdR st RERAs hatife fokdlobad gb% 83,1, ok 9notegpd 80 s

typically rrade of a substant i y inelastic materi al,
ar @ﬁ%’h oRAERM f’ﬁ&ﬁéﬂf £04 Srehif %ﬁﬂcéf&mhﬂfcbﬁ&?wﬁtﬂ%ach other
pi ston head. The |n? ation pressure 1s chosen to

thmagln irﬂéﬁnediateapxp'tlop li0at dn stealdy seteyesrwelhes pi dtedavéle aff movement

i kA B SR im0
is Eﬁﬂsﬁa!ntlhlﬁb@n@ sBrh& b9 hegaskufORithl 1088 @ 01t N TR YpaksHFeWay 84 and fluid

constructed and operative in accordance with an
pressiodionser 36f (fise 2r wgulate ithe epressoie Bthiapbotholobes substantially

diff
s 1P AR L3 20 EE L gy npencens,

in h@g@ﬁseﬁb hinges E‘rﬂihb)shﬁiﬁ&liﬂlﬂﬂleh@o adjscent toheqoh off die lobed Typically,
Pi ston head 100 conprises a distal | obe 102

as ¥k Pl (hoisdIs I DEiSDeatn soseribed urafhs 16K 8 8 ugD dded to or

reﬂg,? 4 g? %Elsg) 618 I@ %ﬁgalhna( %11 ?z{fgpa rrrleg%t%g{r plB?él%?Wﬁle piston

hedil.st al Iobe 102, which is substantially equal to the
di aneter of |unen 20, so as to nmake a satisfactory
sealInt fieegiédifent( &) the et ibventidn, OfistontleadSdi aidéor camer 26 of
portion 106, ran g fromabout 10%to 40% of D, an

sypigm K0 |a@q1{glt pystem %8 c@mprises . dpw FisHon coREh FVIiFD AFlENE Jf’d“"e the

frig;ﬂé]? beivech glis&%ﬁ 56 nd MgheR oD \%&%baﬁbﬁsﬁﬂg[ Jﬂgbﬁgvement of piston

y conprises t scope of
heall 8 0pind/oe parrier 4 imt lumen 20 ¢ Fod esample, piston head 30 and/or carrier 26 may

comprise a biocompatible low friction coating. Alternatively or additionally, piston head

30 and/or carrier 26 comprises a hydrophilic coating. Additionally or alternatively, the

low friction coating comprises a suitable lubricant.
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mul ti -1 obed piston heads having nore | obes (e.g., 3,

4, or 5 |obes). Distal and proxinal |obes 102 and 104
wa@e@sioesofid ui d comruni cation with each ot her thpoLmiz005/000008

internedi ate portion 106. In steady state, as well as

at rifee 1envehs 19B meviselribl fIRiradnk bof endodobed qﬂstdm head 100, in
advancenent through the colon, the pressure wt

accpglgace with an smbedigent af 1the A e pigss é&ﬁeand 11B, the
folmll%ﬁbeso@e%c&@eﬁ hfgéﬂid@ovg geway 34 and fluid

ure source regul at e the pressure

& citebad Sepeis 1 TR misfh W RRT | ofes, 1P and

i ndege Boh Yiead 100, Qéxﬁ%ﬁaﬁtb@mﬁb@éﬂﬁﬁd fésé’ﬁfé Fape of
l umen 20 adj acent fo each of the Iobes Typi caIIy, as

t | t
1L s he Pl eeBiod oy Reedeplese gt
pi sha)nngle@enmg Hnidigtali o @mjeméieadl IlyDOCthrmigntw];ucles&udels
within the piston, head. In an enbodi nent of the

pr eé[%rﬁ?blFFR/E‘ﬁtoi“E?Hle pi ston head 30 and/or carrier 26 of
system 10 and/or system 68 conprises a |low friction

coafluitysunphy &tbeatd. passing dergugh pistons headt ih foatalesaing the

pi st r :

o S RS2 R AR B0, 16CSRBASh G D ke
20. fhlepkqrtude lupesOitsdittad 30 and/ or carrier 26 rray
conprise a bioconpatible low friction coating.

Al 't ebRd g@ﬂsé(ge%‘ayawl Vvdrnabé B8, Rhé tiiid hapPlyQuinds ofre typically
carrier 2 rlsesahydro hilic coati ng

flenibds, thiehealloyvsdr thethendiag pt}mssﬂn hepd 190G @s $hqwn|1@ﬁlg 11B.
coating conprises a suitable lubricant.Figs. HA and H
B arfig.plZionishemitiaistosasdotingal o lustation dfmmrmcslt gyrstem 220, in
d 10Q, in a rdance.wi th an enbodi of
SRR U TR PO R nO P8 FRADSTROR BOT (R BTG g7 image
captiBigs ddORE r32b€&nﬂ%e§|d§ﬁbﬁV®s@hﬁ 23 OMptlcaIS %g@tﬁfh 220 comprises an

passageway 34 in fluid comunication with both |obes
optiod asgeenbl 23 Gindyinsimnge Hensar 23D sudiasidetld @1t GMERY FeRsoto f
fluid pressure 36; vent tube 38, passing through
I obe&pttbelz sysban 224 ieﬁynﬁbﬁtyomrﬁ'@cbdltOWnahlwdShau]itmgous forward and

0 t head 100 th
SRRt oS PSBatFAS O W, P4t bl gt optica
méxﬁber%qs igRg Hdht QWGVInP i iR théd eaekal @ﬁ}facfe Ut EhedpiieHd théifiber travel

area near image-capturing device 32, or in _conbination
thropigh yubssantiatly sepagge, far-overlenping grbesd paibsme hhe forwerklight and the

X

B

rafieftian@ w@ifiqa intage. RHevsbnidéhpliastiosboe forvafd giewlisBised primarily for
navigation within a body region, while the omnidirectional lateral view is used primarily

for inspection of the body region.

Optical assembly 230 comprises, at a distal end thereof, a convex mirror 240
having a rotational shape that has the same rotation axis as optical member 234. Optical
member 234 is typically shaped so as to define a distal indentation 244 at the distal end of
the optical member, i.e., through a central portion of mirror 240. Alternatively, optical
member 234 is shaped without indentation 244, but instead mirror 240 includes a non-

mirrored portion in the center thereof.
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Fig. 12 is a schematic cross-sectional illustration of
a n optical system 220, in accordance with an

wenwsadsimnt of the present invention. For SonePCT/IL2005/000008
appl i cations, imagecapturing device 32 conprises
opt Ty picalby ipeital2&Gembit 230afurth S ¢ ipre? L 8RRl ilaes23Nthat has the
opti cal assenbly 230 and an irmge sensor 232, such as

sarge eetpdioR a’@ﬁ/l%og%ﬁ"?é dpemipgs 234 aIF0§ yamne ﬁmzlz@twsat qnticglpgsgmbly 230

ﬁn‘ﬁ%‘?fd R8s bie 12RbR y&%&aféﬁg&sﬁééﬂ ?rom al lenses 258.
ommi ectional |ater VI éW n arriv From

Prédimat keandS erdpasiticed d’:ptlweem bpmmhmembzﬁ 234 andi uha@hstensor 232, so
ar ivi. fromthe | ater surface of the optical

os et Dt dipeh e el O he ImIEeSEPsHTaL o, |
non-over | appi_ng .optical paths. The faorward |ight and
t he Forpena pPRlicgHens, PRtIG) sYsiem 290 tperntiggredhocaaligromyiflirectional

lat&ra??]@%/g{”%d vhﬁ&oﬁtr @%ﬁns%i*&w&ﬂ%vﬁh i mages, rather than a

nme appllca |ons the forward view
V\:hl :fé? a%ﬁ[l' I’ci’/o L or 'pﬁat{ %zitm\gl 1@ e{]ppzilleﬁggy deC8 Bldre of the
trapEpaEt lsiu}facfe@ bf bptsd@egetsemmy@fzottm afedd Yofite@t @ith body Lugadn 20.
assenbly 230 conprises, at a distal end thereof, a

CONVEXhiihidsOdeséABed BMMImAy b tREbARG irS Q@ﬂ@lﬂaﬁah Widl$ techniques
the sane rotation axis as optical nenber 234. Opti cal

depasitiod rin 2EPioyisignel EGIIGBWABMEQ@QII §W531343$>, ﬁﬂ@ﬂll\ﬁ@’ &4, 2004, entitled,

nJistal in ent I.on at. t he di st al,

&%dgeq’uoﬂé orwar A}?JFﬁ 1ma§§n Aeé’gen o 016 s taés og%qed to the assignee
offthd pxeﬁenzéﬁbhcédlérem“@ llmkpmatecph¢relalbyrfeﬁb&tce234 i's

shaped wi thout indentation 244, but instead mirror 240

I nclpgedn@ RBABW mh RAFIRLNBAMII1RB! HRiddesE Pictorial illustrations of a
thereof. Typically, optical assenbly 230 further

systemp? i 6wt do gralelalin beopsdEQ Withaan pabodineens afdhe presentoimvention.
234. Far, s I ons

ST o2 S ehfily SR 1 e I8 FRT P G Ry o doseribed

hepsiabdloR| [BAGeephithg Bedee 32VEX Bystoth MO ltasicdE 268prises optical
Proxi mal | enses 258 are positioned betvveen opti cal

syfisrn&40, dgspribad herpimpbove Wit refpmpce §o Figs 12p of guethey pighidirectional
0 I
oGP 8 OB IRl A 3610 2 g i
deserétiddechepimibdive edthirefesdnce ai @stains\l'()enﬂ/bg 68wi t hout
enabling forward view ng. For sone applications, a

hy dr SykabB €0 eo@ithdigwh Sn apRbliedl ditcctioe b?f (dyahRativg Tohen 20, using
transparent surfaces of optical assenbly 220 that are

canvertipnekinglatipn kechaigyes fonarithdrwing epdnsgaies. gad €p) pdling carrier 26
mgagér ﬁlrbaﬁrg}fetgﬁ) S%[rﬂf\g%dﬁ%ﬁﬁglﬂ? 'dﬁ"f‘atl' 8{1‘ prd aepsy%t%m%es comes
n@@bﬁ i’rllc(ﬂffﬁa&l withl thd wdllyofldme? 004as shntvntﬂl dtg. 13A. For example lumen

" Omi di.r onal ,and for d- | ook I ma i ce,
20 peiieled @ﬁéaa%ertlﬁle%?i’gﬁ“@ﬁ%e S @hﬁ%é&%ﬁ mm, and system
3 APRLY RAd ANinfRE distal DGR IAIEHVBRE OF iMe kBl BPRIME device 32 of
between about 8 and about 15 mm. When system 310 is near the wall of lumen 20, the
distance between the lateral portion of optical system 220 of image-capturing device 32

may be less than the minimum focal length necessary for clear omnidirectional lateral

viewing.

System 310 comprises an inflation element 320, which is adapted to increase the
distal diameter of system 310 from D2 (Fig. 13A) to D3 (Fig. 13B). D3 is typically
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Ref erence is now nmade to Figs. 13A and 13B, which are
pictorial illustrations of a system 310 (not to
W@ e@b®y3044 n accordance with an enbodi nent of tPET/1L2005/000008
present invention. System 310 is generally simlar to
betspsd atvout GOaand/ a(bbuﬁ%hﬁm G8is weapd (ﬁﬁalddiame’teb edsures that image-

her ei nbel ow. . | mage- capt ur ng device 3 gqnlt em 3 q
caniyFEH vrmg? Tolf dsgaceofiomdhe el of difng a0  frgpable focusing
of ﬂﬁ:r BV Fond tlzﬂexraﬁfrﬁa[g%n CFOLI Qxa%lqg this 1n9fea%ﬂoaﬂ§§1 diameter may

omi di rectional 1 nmagli ng device 'stem 310 is

ensluymiha’adl bented wsis of énglestapturingi detvm:eBarm at 12astasdistgnee D4 of 15 mm

es . descri.b her ei nabove w t ef erenc .
frois, ecival £6 160D OP- i ‘G BN o R A23, comprises a
spdeXiviRh Siphsad, 'f&neﬁ\’n lé avhé Ekpsbddo I4ORN  Adternasiv8l, inflation
conventional inflati on t'echni gues for w thdraw ng
elemdb%@ pr@mprlaﬁﬁd a(sey op imflgtahe carexperdapl rings ﬁm}aq:rngltematlvely,
rec r| ng.w.th e _di l.
ik else e hubBidhs bl eBlie phoot Bl e Sedncphiined witin
thélﬁidbro@%ysltéiﬁemom as shown in Fig. 13A For exanple,
lumen 20 nmay be inflated to a dianeter D of between

aboefdbhRNY nBROHAdAS FB) 148 Rehich Rl LSk BIshaidh 8Pan inserter
initial distal dianeter D2 'in a vicinity of

330 rfalgungﬁhmemri@ abdidr cEsten @ llb acagadance atht argemberliment of the

ee L g o Y B B o bR oL Rl AR b 8 Broxima
opeiihi 48! (e gy, Sthe ectdh) of bd»dyamﬁxeﬁéml @d. Nhe dBLOng € IBsdrtemB3Deaypically

| ess than the m ninum focal |ength necessary for clear
COBPHPES 3 WA 41ng F2ekon POYHIBGAEYNSLRFXER SPERIBES A 313 an annular

ol P T SHOTED S AT g, L g
defife %dr&l3.4 tHdByh whichi Ganh@rp%sﬁzl drydmgedvi@nsialivgumo3émneant Balloon
S P LRSS 2L3h B ] B i o
pri@idal ?)ﬁ)emdggl?él%ﬁeréw b1 ?in%nﬁma{r@alﬁ R tﬁfef&Eééﬁfen grthfe:dt f#thin body

omi d 'at’eral i'mage. For exanpl e,
lumeo2@ased di stal dianeter nmay ensure that a central
axi s of image-capturing device 32 is at |east a
di stlasger B3 coﬁlpﬁ&srﬁ'fsif passag“eh/ay \AléldonﬁéctddjﬂieﬁhulﬂQ)resEure source 16

(aggen;%&g% Bieash gg%%{ﬁh@ oS B B ni@t S5 ARG a3 5 fibe 338 for
pgl)q'xll% gé}% rﬁ@éshﬁéeioymﬂhﬁf l!)aﬂfoloﬁ gl enhid 3320 e&maueaeﬁ a fluid

I"at abl e or expandabl e rings. Further
pra$su:e:r ma;trcwé#(y whinh Ingetyi @mnmiseraepowaz@ fbudpréssers sanrce (such as is

e AHE i PR aroral i & hashialy Beset i PLAREE Saurgg (such as o
sytidgé). IWhbd, ﬂlﬁ@';ﬁ&sﬁr‘é Bue rlﬂll&ldn@prisbé WS fiagd, Qe Gyringdis typically

inserter 330 for use with system 10 and/ or system

68,
reinpved afierckatloen i8¢ hasbeea rm‘rllﬁiﬁ:dr@nd tyre 3B38eangios @éﬂ@on 336 15 sealed to
mﬁlg# llre]opr}essl ”Sg{gg@%mg %%Péﬁ( \%ﬁj\?eo(#aﬁe 58t Ql%\xﬁlt) Lr"gla&)tme applications,

nser 0 prox
pressure source 16 and pressure source 340 are derived from a common fluid pressure

source.

Reference is now made to Fig. 15, which is a schematic illustration of a cleaning
system 350 for use with system 10 and/or system 68, in accordance with an embodiment
of the present invention. Cleaning system 350 is shaped to define one or more openings

360 (e.g., between about 4 and about 10) coupled to fluid supply tube 44. Openings 360
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opening 18 (e.g., the rectum of body |lunmen 20 (e.g.,

the colon). Inserter 330 typically conprises an
w@rovdloedo44 i ng 332 for abutting agai nst proxi naPCDH2003M90008

18, and an annul ar balloon 336 that is coupled to ring

are3i? oséﬁ dAftuddereafisllydaionp R B8 cderehane d6smdasridnted so that they
define a bore 334 througﬂ which carrier 26 is arrang

d.
sprap et lepstdl PRYLAD WE ABAge-capBitingotevEE6> 2 x Bamrrplisagiong rl%“ébw% image-
t |
cap%l?x%% tﬁtg{rl‘é@% rclg%p%g 4 %gg%a‘i‘ﬂ%’ %g&e %@é ragggeshlg?%q r%lglgniaﬂo@e with
ref&’anm (5] H’ig piRs |opemag$36ﬂsmrt§pleaﬂaa¢1mj1t¢d tohspraybad dgast aperion of the

Inserter 330 co rlse first sageway 1 ]
la PR D Parian gt gt @Ss&hx%ﬁﬁm%agp@@w pagrtion of the
dlsbﬁ dﬁmt ubg&nw@f rRS %Es%ﬁﬁ)‘f‘y t Op GSme lapplicdidhs S YAHRMA) 360 are

338 for applyinrng a positive pressure to
posmbmadt & dalrtwofergeig] afMglbesB38 to sraatmacotted aramd ihlage-gapturing

ure source 340, which nay conprise a powered
deﬁF%?é pressure sour ce (such as is available in an

operating roonm or _ a Il y-operated flu pressure
sou rAsl@oE‘gkﬂ dhe piston §’§”f‘ %eewwtsﬁmfhe@ i@ gp é%‘g%‘fﬂé fs ‘H“{he epresent
invedfoff 9@9&1 glfdl‘gbaf ?’Jﬂté& SithltHewak ol RREGT Bad MRS &Rk ¥ thg invention

renoved oon 336 has been inflated, and

in@ad:s @stdbhnhmwdnwn b&seen shesmabn Headbantethe NalilmftthmGI tract through
press

ure, e.g. si“ ck .val.ve (val ve not shown).
m%?“%%ﬂ%yasﬂﬁﬁﬁ%% ‘“%P’é@g%ﬂée RYAPLEY 6 and pressure
source 340 are derlved froma c n f.luid ressur
sourkeehninuescdsaapbed BT AR 08 B omla in GonipRFHaR Witk Jechniques
deS&IRAB it fdnb%{gigét gh/pgflcﬁloﬁk e@mﬂ R S 2 fhel Rbignee of the
use with system r system 68, i1 n accordance
presiehhappicatidmaidremet inodrpotatedpreesin iy tefarencei G . USCPetani Agplication

LR 3 S BER ), e S35 TG B i

Mhy W, D0oBYPRAY (Br *ans4pm%ﬁmw%a eﬁ@@@ﬁl@caﬁbﬁ ROS@fbss et al., entitled,

ciréunferenti about the stal end of carrier 26,
"Psgseurerpreneiled S:@@m fertboh &ymenp't Glgd an or ebeut Janygsr 9,i2084 of

i mage- capturing device 32. For applications in which ]

i madeedp beapprgcidied ibyeed@ne sified keﬁle@ptmaiethe pestrd nMmEAGen is not
.as gdescribed, herei nabove wth refe
it BROD SRR PRCL Y D AR PGPS Dekabod: Refies,the scope
ofthP %Eésb&nn%nt{fohqn&aae%rwth @mb%ﬁ&ﬁ Mﬁibc&ﬁsﬁlat%hs Qff the various

optical assenbly 230, and, optionally, portion of
feaﬁueesoﬁeswraiedﬂmrmhﬂ)vpoasr wekh aéfvarlh@or&sfsy@nmps}lﬁcmns dhereof that are

p cat. on ni_n 360 n
o bR AL AT RN 5PER SRR T BoRERLMERET, B &y upon pspgtine he
ford R Jﬂmhng deV|ce 32. Although the piston head

has been described in enbodi nents of the present

invention as being in direct contact with the wall of
the G tract, the scope of the invention
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i ncl udes establishing contact between the piston head
and the wall of the @ tract through an internediary,

WG ahk/0e®44 sheat h surroundi ng the piston head. PCT/IL2005/000008
Techni ques described herein may be perforned in
conjunction with techniques described in the foll ow ng
patent applications, whicoramsissi gned to the
assi gnee of the present application and are
i ncorporated, herein by reference; (a) US, Patent

1. AppfiPeariusn Tov/ 838, WHB @leg@éx-cwpa}ﬂ%é?@flﬂ dfessure - source,
- P ure-propelled systemfor body |unen," filed My

Co%l,g)ﬁ%g%& and (b) a US provisional patent application
to &nekmgete catrier, atupiedl toche thRrted dhroagh rqpekinmll opgning wf a body
for body lunen," filed on or about January 9, 2004. It

lumDs| “be” appreci ated by persons skilled in the art that
t he 3 i RSERdad BYSIBY k@A distal Poitioh ofitHeadrric® and allaphaStobeen
particularly shown and described herei nabove. Rather,
the scope of domn prigesshte sealwithiaowall € thedbendsoatier
conbi nat i,ons and _subconbi pat.i 0 f the various
features ﬂbge%aﬁ?rcbijga% eenrlélis‘l’na 61\l/t8?ﬁea§mv?ér %das vari ations
and nodi fi cat ibenadviahesde distdijathraugh et bbdy thw@erprihor
art, which would occur to persons skilled in the art
upon r eadfspgnicHe pressagdTonythedlieg pissIuBHSQIe: Vs 1.
poparatus for e Spfihfls bl aGERL] Yo GATRAKY Rl 1 Ui ¢
pressure source, npri sing. an ongate carrier,
adapt ed tadvireemesteof @ piktonughd dyplacikitating mesgendg of a

body | unep;  a piston head coupl ed t.o a distal. paortion
of the calid grlofHe gt o it éhep%%@fg\dl%ﬁstam
with a wagll s@fontHagd:lgen after the carrier has been

i nserted inPo the I'umen, and be advanced distally

t hr augiptichlesystety, ¢ampied fonthe evpemde a vicpiysefuthe distalnportion, the

.he fl ui ressyr.e source,.the apparat.us being
onter i tig Pt Pvaty ot ABRORRE RN of ¢ he

pi ston head bynfiagehiskidor NEbsRRRERAE 1R prokithal eaudtofof

the lumen froma site within the lumen distal to the
pi st on heheloptigalisystenaipt i cal system coupled to the

carrier 1N 2 vholichmBhebhea kit 801 blodfina 16

. opt ]
opti cal syst erfithavi i roxXi nds, and
conpri si ngid shApdd@oes DHaRk$iae a Ipesd btinedatdbast Belistal

proxi mal ;?or;gor? f of which is curved, configured to provide
omnidirectional lateral viewing; and '

a convex mirror, coupled to the distal end of the

optical member, wherein the optical member and the mirror

have respective rotational shapes about a common rotation

axis.

2. The apparatus according to claim 1, wherein the lumen includes a gastrointestinal
(GI) tract, and wherein the carrier is adapted to be inserted through the proximal opening
of the GI tract.

3. The apparatus according to claim 2, wherein the GI tract includes a colon, and

wherein the carrier is adapted to be inserted through the proximal opening of the colon.

56



10

15

20

25

30

the optical system an optical nenber having distal
and proxi mal ends, and shaped so as to define a

wo adosedod4sur f ace, at | east a distal portion of P@INICN05/®0008
curved, configured to provide omidirectional |atera

4, Vi eWhd gp @;a@s AcESTAMG Mo [Flit 0T, , wikRein! tB€l pistort hkeaddis aﬂapted to be in
end of t gélcal menber, wherein the opt.i cal, menb

diragipoptget mthr waHvef the &b diaet afeer tog a%m@rn%ﬂs besn Jassriagh 815‘? the GI
ir aTconnDn rotation axis. 2. The apparatus according to
ain11 wherein the |lumen includes a gastrointestina

tract.. and nthec i.er
1 o it BBtp S Bore e T Pl Re o P oPARRE St B AR mivror is
sha?pedI@@s e tad® &ﬁﬁ@ﬂﬂbm wkick Hﬁtdlfhght d&h@agy n the G
tract includes a colon and wherein the carrier is

6. adaghg ‘Apf)é}atl%@ abdb28ing %jclﬁﬁ‘ﬁ 9 U@Hex%ﬁhech@ B?t Men%?ﬁ' sREpeAfso as to
the colon. 4. The apparat us accord o claim 2,

defiheea distal irtdentation émthh disthl esd efithp toe‘uc mepber.n direct
contact with the wall of the @ tract after the
7. car fiherappastus @ecoriing év tlenn anhexehaethésbpﬂicradmtemlﬁr isTéhaped so as to

ar at us ac ordlngt | ai ps.1-4, wherein
e RES pamas e ptonds Dbl sndar e Sl et opent ng
through whi ch di st al ht can pass. 6.. The appar at us
acca?lﬁua@eaqawsaca@rm to \Rl%éfflép whetean Bysrptise! sysigRerompgises a distal
[ t
ler%r ?ﬁﬁmzegi d@igtfaf ‘PCF1 g‘feghﬁ}?opt ror. f 1 cﬁ%%i 1dn8 gﬁ@i%;%ed gmp%cgc{ﬁgf Elgdpe about the
coamo itatigntagiscl ai m 5, wherein t he optical nmenber is
shaped so as to define a proximal indentation in the

9. pr oXihedppantusodccbiitngompt ¢lgial Samibein th3. optical @ppar &t cmfigured to
according to claimb5, wherein the oPtlcaI system
1

Prevfip iSersntalealst of meghificatigpstor  disfaly lahtoarsivingoat e image sensor
gﬁ (ﬁ{e' Etlafeexgd 8f ﬁJe (J ﬁ?ﬁ Eﬁé’rhn&da lg{egé}qul’@ Qﬁiwrg‘ﬁﬂﬁe mage sensor
o appar

ut t € common ro axis
thmglm thehi qugvedadisthlapontidn ofthelatiral subfecoqlithe apticay steerber. s
configured to provide different |evels of
10MagrTHel fphatadis dc@brdii C?baélalkﬂ ghivhareir s BateBburifive dfIthg@iston head
sensor through the stal_end of the optical syste

fogpiag|the eraspure .ssﬂt wigh ihe,wally of the b tliaﬁ*a‘@fén@éﬁ% arlowrﬁlsnﬁ@hcoatmg

 sujtifle Y ﬁi@lﬂ a‘?i ts 51nQ% &[héaﬁ Lﬁgtetﬁékvaﬁ% ﬁféc@[ t?z{ct.
e ol RO By it

e appa at us accor

Cl a'"ﬁ‘le app rsealcQor 1ngc%oca1m§u5cfn?§ sn?gf the pist on head

a fluid source; and

at least one fluid supply tube coupled to the carrier, the tube in fluid
communication with the fluid source,

wherein the distal portion of the carrier is shaped so as to define one or more
openings in fluid communication with the tube, the openings oriented so as to spray at

least a portion of the optical member when fluid is provided by the fluid source.

12.  The apparatus according to claim 2, comprising an inflation element, fixed in a
vicinity of the distal portion of the carrier, and adapted to increase a diameter of the
carrier in the vicinity to an extent sufficient to position the optical member a distance

from the wall sufficient to enable omnidirectional focusing of the optical system.
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formng the pressure seal with the wall of the G
tract conprises a low friction coating suitable for

wo a@slostoat i ng sliding of the piston head agai NnBCT/A12005/000008
wal |l of the G tract. 11. The apparatus according to

13.cl aTRe %pp&i@ﬂﬁﬁrdc&rﬂﬁlg 8 drdyUbrié ObIaRRs 12Ndr a0-1Reashpdifs a vent
fluid su tube coupled to the carrier, the tube in

tube Wh@regbﬁwﬁp@rams d% a@m«ﬁi tonfacititaip thespassass, of iprefleidrput 196 the GI

uw%%@%ﬁghagﬁyhgﬂ pQf the carrier is shaped so as to

one or nDre openings in fluid comunication

t he t e orl ent 0 at .
4o dbt BpEF petoffig REBP T ameiBingts 96 Boeif o Bassively
periiPHe §RSkaBY of e fluldidnd of HerGEract2. The apparat us
according to claim2, conprising an inflation elenent,

15F i xqdeidpp ﬁraiﬂs%d%bfcﬁ' Cgoto emdi 5t wheBRY ﬁﬂe%rl@fmﬁé“ﬁs adapted to be
carrier, adapted to increase a di aneter of

coupded icea sucttlonrseumecwhmeby tooadivebxfacihitate tief pmagntof tﬂ@ fluid out of
ﬂkﬂgfltlon the optical nmenber a distance fromthe wal
¢ient to enabl e omidirectional focusi ng of the

160 e et o, SR b Bafes T 18 Akl e piston

heéM“f% r@hhted REbORPEIALY 35 k&fo%%aa?ﬁeiﬂm 1ﬁuf he tpkésglﬁ% Seall K&th the wall of
passage of the fluid out of the G tract through h

tha/ghtradtube. 14. The apparatus according to claim 13

wherein the vent tube is adapted to passively permt
17t he Thasspgatusf adz:hlelirfgj to daimutl 6pfwhictedn Ghe pistomt head Ss aﬂﬂqﬁed to be

a ccC to claim 13, wherein the vent tu
intgfehigly %tﬁ;f daflaied lle@gw Beft whe dny the Gff teagty whereRy, i ftate the

pa§sﬁg@8f héeluyd bacdithd 81 galiForR A5 @8SwRikin HREGH ikt & tio Be piston
G tract. 16. The apparatus according to any one

heai cI aims 1-4 or 10-12, wherein the piston head is
adapted to be inflated so as to formand maintain the
18pr eSEherapparatls awédrdhlng o chainh 116, 0fhérbim the pistomdiead ds7shafédieto define a

o.claim1, wherein the piston
Prwggj& fope @ﬁﬁ eiloftes brmer. fpid comunpaipatipngyith eagh other.
part, while |n the G tract, whereby to facilitate
19t he B’@sw@@uﬁf aqepiling {9 alamtl 6o FompEsicy a pision-hpadpiessee sensor,

ad?%&&&q\qgeﬁ@éy ﬁgm{]fnacﬁg itl@adto the piston head.

e app S accordr 0 Cclaim 16, wherein the

|stnhead|ssh ed t r

205 ol R s ORBRE ' Jaf 3 il ¢ lbrnr i S sensor is
adaptedd teBe Hispisbe fvithiPthe phdordiadr at us according to claim

16, conprising a piston-head-pressure sensor,

21.  The apparatus according to claim 19, wherein the piston-head-pressure sensor is

adapted to be disposed in a vicinity of the proximal opening of the GI tract.

22.  The apparatus-according to claim 21, wherein the piston-head-pressure sensor is

adapted to be disposed outside of the GI tract.

23.  Apparatus for use with a biologically-compatible-fluid pressure source,
comprising:
an elongate carrier, adapted to be inserted through a proximal opening of a body

lumen; and
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adapted to sense a pressure within the piston head.

20. The apparatus according to claim 19, wherein the
wQr@sossoead- pressure sensor i s adapted to be PCEFpEseEd00008

within the piston head. 21. The apparatus according to

cl aiamidffhtabMd eis®inhdabi@oihisd @Na ldad portemsefithe sa@nisnithd Siston head
adapted to be disposed.in a vicinity, of .the proxi

. | .
shigisap Ay taetitee mpximaLihe 2pd a divfal labih i Wiif ORI AR with each
W i-p. th [ - head-
oﬂ%eg,tg%g%{gggj%?%%{%tg.t e pi ston-head-pressure sensor

sposed outside of the G tract. 23.
Appar at us f or badeflated ko as i folnag pebduye ssahpithiadowall f | ui d

pressure source, conprising:, an elongate carrie
hdapt ed ©b e Tyieh AHEY thenFatioh has SPOLIREICh R Y of a
body | umgpnendgn i nflatable piston head coupled to a

di stal portion of the carrier, the piston head shaped
so as to defibe advenced distallyowoughdthe Hodt ymemwbe | n

fluid comuni cation w t.h eﬁ‘%B] o%her thoe ‘pei ston head

adapt ed tHPOBY¥ 1 RFISIITE ol My HHG PSS 0% essure seal

with.a wall of the lunen, after,the carrier., has been . .
24; s STe BPATAS 2p¢uTing ﬁ%ﬁlﬁl%ﬁéo Whergig fhspmen QP%Smasﬁomtestmal

((ﬁtﬁ&&t’ Ot iEerBR e baHTBNisiRapiBs RO DS fasbiBedhBuBHKe ploRithal opening
the fluid pressure source.” 24. The apparatus accordi ng

ofitlee GI aatn 23, wherein the lunen includes a
gastrointestinal (G) tract, and wherein the carrier
25.s adepippdratus dveoidingetot daint B4 owhdreinhihe f¥loxactriclades i evdon, and

of the A tract. 25. The a rat ys,accordi.ng t.o claim
whetein KpeGagiisy if FanesC Tp g dgser L fish GE PERgRal o ﬁ%ﬂn&ﬁtﬁ@mlon-
the carrier is adapted to be inserted through_the )
2691 oxihesappaysisi asgording iReclain h. whegein thepisiopdicad ik adapted to be in
' . L oncla : . . _
SBEE LTS0S AN R OVEKFLN U8 G 92 B o e
trdck. tract after the carrier has been inserted into the

@ tract. 27. The apparatus according to claim 24,

2mhereiduppat@ls4oBor@ingdo tlafri4one of the lobes is
adapted to decrease in response to a_constrjction of
t he Whereipgevolump € hirstione péths, lobgsdp adapted to deerisasedn regponse to a

coﬁlgﬁ‘lgﬂgn OFRe 1 tltag{sadj é)c%ﬁtsﬂliﬂ%to‘?d apted to remain constant

wherein a volume of a second one of the lobes is adapted to remain constant in the
absence of a change in GI tract diameter adjacent thereto, even if the volume of the first
lobe is decreased, and

wherein a pressure within the first and second lobes is equal in steady state,

regardless of the decrease in volume of the first lobe.

28.  The apparatus according to claim 24, wherein the distal lobe has a diameter

substantially equal to a diameter of the GI tract.

29.  The apparatus according to claim 24, wherein the distal lobe has a length of

between 3 and 5 cm.

30.  The apparatus according to claim 24, wherein the piston head is shaped so as to

define at least one lobe in addition to the first and second lobes.
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absence of a change in G tract dianmeter adjacent

thereto, even if the volune of the first |obe is
wale@smpe®etd, and wherein a pressure within the PCT/HI20e0®0008

second | obes is equal in steady state, regardl ess of

31the T@S%bﬁ&ﬁﬁs'a@cd&@in'gni% e aﬂaeoffdmﬁfs 13008 . wiBein the plston head is
apparat us according to claim 24, wherein the distal

shapg@ esohasstoadefingnast ertermedinteanettigh|ap veljolalthe proxirgalagnst distal lobes

aﬂ%&htthe @ tract. 29. The apparatus according to claim
Siherei n the distal Iobe has a Iength of between 3

d 30. Th to.claim?24, ..
32 e/ I0e AR SEOHTHEAD TS ApBUEs 4t rieistiafs bgrtion hes a
didn®A&teq@fo heRReh N oM 4090 ot PdhRtd: bF Ble BAAl 168c0Nd

| obes.31. The apparatus according to any one of clains

23-
o s e B R R o A NP pdjosiole ven
tutwen gasbing througbtibs pm‘xtlma]udtrmlt distaB®besThetheppsiomhesl, and opening to a

SRS o G50 Bt ARG e i
adParitbRABRL FTthOpisloR Resld BY ﬁicﬂit@cﬁ% pagsﬁtge H‘ AuidTRsh e iite.

according to any one of clainms 23-30, conprising a
341 | exp | i r
di sta bes o%&g Fndem ?éfc o%ﬂhggd&%ﬁghgggﬁﬁl%dfg&%r@@ dadapted to

actavelifavilithte thdl passametof thesfiad fiom thhsitpi st on head, and
adapted to facilitate distal advancenent of t he pi ston
35headrtb)apf>aatulsiabairdmgtcpalaﬁmgﬁ of fluid fromthe site.

34. The .apparatus_accordin claim 33, conprisi.ng
suctWRsHeiB guolgne gfia Hrd @ne etg th ol s/ adagted, tp dagTeaseiiB fesponse to a

coR&s oﬂﬁeh@@ra&ﬂdﬁ%gﬁtrtﬁ fone site. 35. The apparatus

according to clai ereln a volume of a first one
of twieer¢io kaa&lume afiapdcedd boe dicthe dn-t@e is amlaptedpo nseaih comstant in the

constr.i ction of tract ad nt t here ere
eSS e R B B BEH Sfreht B0 ot i af s of the first
lobERWeBresRasi@nt i n the absence of a change in G tract

di amet er adj acent thereto, even if the volume of the

f i r swhereibea ipsessiare rwidliadthe a‘irdt mdsrsecrqmdalopm@s equal vin tstgady state,

d | ob d

fegaéélsﬁsa?fs’f@% AR R E Ut el oG8 E e o Tt ha Ti T

s 202 0 RS, S50 AR h B B
suBsthBIB eRlalqb aldiBn&@r SMBEET tract.

37.  The apparatus according to claim 33, wherein the distal lobe has a length of
between 3 and 5 cm. ‘

38.  The apparatus according to claim 33, wherein the piston head is shaped so as to

define at least one lobe in addition to the first and second lobes.

39.  The apparatus according to claim 33, wherein the piston head is shaped so as to

define an intermediate portion at which the proximal and distal lobes articulate.

40.  The apparatus according to claim 39, wherein the intermediate portion has a

diameter equal to between 10% and 40% of a diameter of the distal lobe.
41.  Apparatus comprising:
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37. The apparatus according to claim 33, wherein the
distal | obe has a length of between 3 and 5 cm 38.
wab@sapias at us according to claim33, wherein PE¢EIL2005/000008
pi ston head is shaped so as to define at |east one
| ob@nidlorddi da@d, diptddeoftel iBterRAAhARER AhrbRBeS opéftng of a body
The apparatus according to claim33, wherein the
lupenst on head is shaped so as to define an internediate

por ti ' e i ol di st al _l.0he ..

bt ool Hyea £ BeaBal b et s Rt tg pe in direc
coltaetrwitina whal of tedunen afitreh odrtieoibsibasn mseltaihmtoethe dgnal; and

to between _10% and 40% of  a di anmeter qQf the distal

|ob@.hmao.ph;&§p%%%t@1&§ dispRpRa atiap gxigrnad ﬁlg??gstogﬂ@ lpg..

adapted to be inserted through a proxinal opening of a
42podyThegivpsratug aprording o elaimpibovheseia thy Bumen ipdudgesagrgagirointestinal

3 AP 88 B0t B B8 ofBIATEL Ao

ofithd @I frdve. | unen; and a hydrophilic substance di sposed
at an external surface of the balloon. 42. The

43appanat appadeiOicdbridthet 10 Gaitd 12 AbherbietheiGT 4t ihdWIRS a colon, and
i ncl udes a gastrointesti nal (hg) tract, and wherein

whepiein gy geiraer 15 adanted e bel inserterbthiropedythe proxima ppaning ef the colon.
proxi mal opening ofthe A tract. 43. The apparatus

444 c c Oihei apgatatus ekenirding 29 amhencedfreldime 4G+43t whetein the lbaliem ia shaped

col.o and wherein the catri.er, i ted to Re. .
so, 4B AR £ RFOUGH Bhe At B Aot & HESFippdh i gqmmunication
widdleachEhepppar at us accordi ng to any one of clains

41-43, wherein the balloon is shaped so as to define a’
5Proxi mal | obe and a distal |obe, the |obes being in
45 | uiAPREEFHHLPATRRISING Wit h each other. 45. Apparatus

co I §L.00; . C ' . .
nocr i AR QAR lsBied AHARM LRI opsnine of = body
lumen #mdbal | oon coupled to a distal portion of the
carrier_and adapted to be in direct contacf wth a .
wal |2 BHIQoReCqupfrdnfocs dis o pitiompf ey cae b@faﬁd%m@gwt Byin direct
conflePwitie vl/él{:@ﬂhe AR ﬂé%}rféi $iaObedn1BsePRh 18 the 1imen, an outer
the wall of the | ow

contact wt umen conprising a
sufface bf the tallbinrig cenfattabitk thowallach thetlatengoslpridingg nfw friction

t he ba 0 I nst t.he .l of the l.unen. . ~Jh
coafii i 1o B g stifeich s oo Aest iRk wel pphe fumen.

i ncl ydes a gastrointestjnal, () tract, and erein )
46 he i anparalysceerdiveda clagmye. Wheeh aawrbwgﬁﬂwegasﬂomtesﬂnal
(A1) BX4tBld RRERINEe carrier is adapted to be inserted through the proximal opening
of the GI tract.

47.  The apparatus according to claim 46, wherein the GI tract includes a colon, and

wherein the carrier is adapted to be inserted through the proximal opening of the colon.

48.  The apparatus according to claim 46, wherein the low friction coating comprises a

lubricant.

49.  The apparatus according to any one of claims 45-48, wherein the balloon is shaped
so as to define a proximal lobe and a distal lobe, the lobes being in fluid communication

with each other.
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ofthe G tract. 47. The apparatus according to claim
46, wherein the G tract includes a colon, and wherein
W0 b@soeiond er i s adapted to be inserted throughr¢h@.2005/000008
proxi mal opening of the colon. 48. The apparatus
50.aCC ApRhifiscemplising? 46, wherein the low friction
coating conprises a lubricant. 49. The apparatus
acc ép ¢longate samiey. asiaptedfto deansarted3hepggh aHweximel pening of a body
k- l,gen 1s shaped so as to define a proximal |obe and
a distal I obe, the |obes being in fluid comunication
W t b dobn ebiysied 50 a Apphpaitivs EOMRIdagiidtGindadtiaptedngaiecin direct
carrier, adapted to be jnserted through a praoxi nal

comypRVifl 2owal ko sy lumererior At carmish o BHIed dniothy Tumen, the
balgdo%t I%Jvingga[ Jﬂa%te%ti%ﬁagc@gﬁ dfgigo rtﬂﬁ% tRdPR) ﬁﬁfr{ﬁ‘éﬁf be in

i rect ntact wt unen a t he
car i, er en_i. r LhAto th u .1 he.bal | oon .
s152" I aPRu? RSP ZE] U S k08 s 5o e

(GDjitedegramd vidikreid e cpier 8 taigpted aobdindgrtddahfdugh théProximal opening
wherein the lunen includes a gastrointestinal (d)

of fhefktracknd wherein the carrier is adapted to be
inserted through the proximl opening ofthe Gtract.

5252. Thhepapphs acewdimgdordaings t.owberginnhe (31 twdee inslyres ldecolon, and

. L_kne e I d ' t h L [
SO LR, B RSP 5REB B g
R B R A

thidknd¥p bend hore théh 10 &i@Bas. 54. The apparatus accordi ng
to claimb51, wherein an outer surface of the ball oon

54i N Cﬂi&?%?&amstﬁc&ﬁﬁl | élaiﬁ{)?i,h@hge?lte{r? telC UFRICE %Fﬁh@balloon in
[ow friction coatlng suitable tfor facilitating sliding
coofact methbtllel walh afgthien&i trdve omalprised at loev @lictianacoatingSsuitable for
The .appar.at us,accordi ng.to.cl aim 51, erein an outer
fac i R BRRE Ohre® B esinsC e el W OhEHe el of the
G tract conprises, a hydrophilic substance suyitable )
S5 or FhecanPRRRLS| qff@orémgdﬁongwa? SLnwhersin gy putggsirfase of e balloon in
racte : ' t Q.
ool o BPoui R O ot [ORpEIRY B opPRE Mk Qutgble for
facititating sladidg 6f the ballgrmoagaimat the obed! afitble &1 ttastt al | obe, the
| obes being in fluid comunication with each other.

5667. Brpppaats abarding € vhf bneof claims 50-55, wherein the balloon is shaped

bi ol ogi.cal | y-¢conpati bl e-f] uid pressure saurce
so as to d%ﬁne a p¥ox?mgip lo%e and a distal lobe, the lobes being in fluid communication

—

with each other.

57.  Apparatus for use with a Dbiologically-compatible-fluid pressure source,
comprising:
an elongate carrier, adapted to be inserted through a proximal opening of a body

lumen; and

a piston head coupled to a distal portion of the carrier and adapted to:

- form a pressure seal with a wall of the lumen after the carrier has been

inserted into the lumen, and

be withdrawn proximally through the body lumen in response to pressure

from the fluid pressure source.
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conprising: an elongate carrier, adapted to be

inserted through a proxi mal opening of a body |unen;
wa@pasacpist on head coupled to a distal porti onPGF/1E20€5/000008
sgear rfer and adapted to: forma pressure seal with a

wal | TH51PPRENS @ietidiag e elait &7 caherbiarthb Asndaciaclui @A 8fintestinal
GIntraet t , i,t.hdr a roxi mal 'y through
o Thares thf BBt o7 SR et sl it the vl

t he body | unen responsés?
of fheddklacs afienthe earfier hafec pRakat b REERRALNT to claim
5957, &vl\j‘herei n the lumen includes a gastrointestinal (d)
t r adihe apparamiseicedrdinche ddhist i ted to, form
wine pressure seal vrviltgth t he %l‘f’ﬁeggnttﬁ%?%%aﬁg@ﬁudgﬁae@lon, and
I{eﬁeén PStop head 19 adapteditoeformdhe pressirbeedd with aigd wal 9f the colon

aftdi e oRBiRF j ; 0 claim58, wherein the G
%S%e@ﬁﬁg% olﬁ,%%‘ﬁ(‘}(’]\%ﬂerei n the piston head is

tract includes a
60adani,ed r e _pressure seal with the wall of the
di col ongap }%ée%?tfu? ﬁgaot:rgw &%F?allfgé%b& Areith8ermigten headistadapted to be in
1re@|contacto@ith Tiewal) RARRS GF tAGCHLH! m 58 :
agherein the piston head is adap{ﬂé%cz{ngelgﬂéa%i%eﬁﬂsg’é?d into the GI
®ontact with the wall of the G tract after the
cari' er has been inserted into the @ tract. 61. The

61.appadhe pRrarauy acardige tmﬁlairﬁﬁﬂ; 6’B¢rewﬁ SutBr SRR bEfhe _piston head
: ; | e rm.ng e pr.essure se
fm’%ff’? erosuler SaPhth dRe NCoube Brithet somprisebaulon Bitionrosting
suitabletfonfyciitatingslidink OF teaskibi . ng:s) hdi t

S masliginor tisivioh hedd gindl W Himd Btracy,

pi ston head agai nst the wall

62.ap PHlieaipifirAes et E(pclﬁgxgié@ éfﬁere}%{; @{%E@Pﬁ Exg%g}szqthggeai So as to

d ead is shaped so as to 'ne ap
eha Spapximgblobe anda distd dotimo tingobes el if TRANEB b with each
othdy th each other. 63. The apparatus according to claim
58, conprising-a pressure-application tube in fluid
co njcation with (a) a distal site within the G
63. ¢ Al LA oy B slan e gemprisieg (dopresdvee-tpplication tube in
fluip cematinRaton il (a)f N\& ted i nt.roduce the
. @Eé sure to the (ai sta P%?et gﬂﬁ@iﬁe (Figra‘é&ftigﬁlatpﬁge piston head, and
(®) bpragursastes: theSebe adapied its inbducs the WdsFOW &8 didd] site
i mage- capturing device, coupled to the carrier 1n a ’
64. vi dibsiapparafus acapirdinglo einith 68, olris@b! | er; and at | east
on M d supply tube coupled to the carrier, the tube
i nec‘ftfdd‘%lj gouress
an image-capturing device, coupled to the carrier in a vicinity of a distal end of the
carrier; and
at least one fluid supply tube coupled to the carrier, the tube in fluid
communication with the fluid source,
‘ wherein the distal end of the carrier is shaped so as to define one or more openings
in fluid communication with the tube, the openings oriented so as to spray at least a

portion of the image-capturing device when fluid is provided by the fluid source.

65.  The apparatus according to any one of claims 57-64, wherein the apparatus is
adapted to facilitate passage of fluid out of the GI tract from 2 proximal site within the GI

tract proximal to the piston head.
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conmuni cation with the fluid source, wherein the
distal end of the carrier is shaped so as to define
W@r@50650mDr € openi ngs in fluid conmuni cati on w¢hit2ees/000008
tubf, t he openings oriented so as to spray at |east a
66. por Theo PBIE I ¢ 2PGRIEIBE ¢ it Upith B e vPErISINGNaf veitd tike in fluid
j t | ree. . ratus
co AR e oM A8 0. 1 GRBALTIES e adapted o
facilipapassage afSlwad dphethetpposfiarl bitd @tthe pasiiRg & tof le@idd a pressure
at 1041 of g%GI tract froma proximal site within the
]?er%@t(mffﬁ 'mal to the piston head.66. The apparat us
accgrding to claim65, conprising a vent tube in fluid
67.co PRARIUS RCGRTmE th slayn 96 hbred) the vendtubeissidaptetitie passively

it the : ilitate passage of

be flul d&%%agr%%?ﬁleéﬁlplpgﬁ%gﬁ%??%&?{) he outside, so as to
re e ssure.at. the ximal.site. 67. The

08. apgg}%a?p% g& glgs c%rgg‘%ﬁr_ég EOOCH%‘PQE% %’é‘?p%%??f’%loﬂesoygﬁtco?%@ to the

vent mbadappted td activeBsfavititaye e 'pﬂésb%é RO ASRPOEM he HdRimal site.
fluid fromthe proximal site. 68. The apparatus

69. aC Chiedapplran® &dcBtdmBR aBPFRY bt a57.44! wﬁgﬁeﬁf’ﬂ{ecﬁston head is
coupled to the vent tubeé, adapted to actively

adaptgditg be inflatadrse 350 Jemyrant mpingaif thel mredsnmensenhwith tioecivaliof the GI

tracEite. 69. The apparatus according to any one of clains

7-64, wherein the piston head is adapted to be

inflated so as to..form and i ntai.n the pressure seal
70t % R0l Sosprding I Fof 40) comprisipad wipioAread@ressure sensor,
adapied & Snbda bR ssilr@withfiSthe pRIIN HealNg a

pi st on- head- pressure sensor, adapted to sense a

71. P eBUd ot de [ e ; T ar at us .

accor diI%g to o gfdrlr]ﬁ%g; & er72’| ﬁfﬂ%rﬁgnlthe &&oﬁ-@x@a pressure sensor is

adapiied tobe dispaed mathsnithe pitosiemdi s adapted to be di sposed
within the piston head. 72. The apparatus according to

72. cl ditm affparantseacedrdiigd® §lhisi 00; WEQGmMDIHR HMbA-heRNEREsUrS sensor is
d adg%ed to be disposed in a vicinity of the proxi _rral
adapisd fn brydigposed, in aviciity of thepgoximed opgiivag of the Gldtaet. di ng
to claim72, wherein the piston-head-pressure sensor
73.i s Hyanragtusoagserdingssodlaicn 3t whereinothetpistoshead-preksurd densor is
r di | aim 69, conprising a
adaé?@%ﬁ@%%@%éﬁ?@%%ﬁgg{r&}gg% ited to sense a pressure

74.vvitfﬂen%pb1§re €] tr%ct di ?tal to the .pi ston head. 75. The

appar aPRSARE AP P SR A mcomprising Adtisial pressyrestensor, adapted

t0 SEse APEUIS BYIEHH HeSGRERPERAI %oothb?is@éxﬁlﬂ’éaaﬁd distal to
the piston head. 76. The apparatus according to claim

75. 74, ThbRrathstadording 18 l1aih €3S WhEreSEAS (&'istélspr&@al%ts%gsor is adapted
to be disposed distal to the piston head.

76.  The apparatus according to claim 74, wherein the distal pressure sensor is adapted

to be disposed in a vicinity of the proximal opening of the GI tract.

77.  The apparatus according to claim 76, wherein the distal pressure sensor is adapted

to be disposed outside of the GI tract.

78.  The apparatus according to claim 69, comprising a proximal pressure sensor,

adapted to sense a pressure within the GI tract proximal to the piston head.
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to be disposed in a vicinity of the proxi mal opening
of the G tract. 77. The apparatus according to claim
wa ggosmbernei n the distal pressure sensor i s adapCEUL20€5/000008
be di sposed outside of the G tract. 78. The apparatus
79CCOTRY BEpdr@us laBLdRRE toCATR] 78] Rlefti WFfﬁkrﬁﬁr%%Mee sensor is
sensor, adapted to sense a pressure wWthin the
adaptedtto pe dispesstl in e vidmitypofthopistoeddad9. The appar at us
according to claim 78, wherein the proximl pressure
8G ensbhe appadtaptechriinglte chispdgedherim the proxihyl essufe sensor is
i st.on. head. 8Q. The .ap atus, according.to clalm78,
adgpieddy e feiwe“ﬁﬁé& ?Pfﬁﬂlmar@@ﬁw@xgaﬂ@@?mpg of thedldepct-o be
di sposed in a vicinity of the proximal opening of the _
81a t Fa eppaatus preordins dpatlaien 86 vihareiiy theo Proaxinah Bessure sensor is
] Wae] sensor is adapted to be
adﬁ?%ggggﬁhgg?%?%s@ (%tﬁféeegﬂ%%&act. 82. The appar at us
ccokding to claim69 Q I Sing:.a pressure sensor,
8§dap?§%aq%8ra§ésaagﬁ?r§u§ t icfaégl%rgr EXSRITE %ssoci ated with
oper apiegsurokerlsbe adined & measus 4l fisst pRIbirelassfdiated with operation of
adapted to regul ate a second pressure associ ated w tﬁ
thg gapaetusAndf t he apparatus responsive to the '
nmeas t. af S ar .
accor Somesl . pddpEecRly SOFUAE o RIGRL prsidye Ao RRAAM Beraion of
thadapdrets tespomsisn ehampisassueng of tke gedsedrefsemort he | i st :
consisting of: a pressure distal to the piston head, a

8Tr esThe appurays Bedordifg tth 14imSE D wvkea , the HesBuR B8R i€ adapted to
within the piston head. 84. Apparatus conprising: an

meaHEyRPEesTEe peletediientthellisteonsstingsa & ressune distyh taathe piston head,
' ' X .annsl ar | | gon,
o B PLoy BT B o hRE Yod ' FRRGur R AY: B8
insertion of the carrier, the balloon adapted to be at
84.easAppanatus abmprisingert ed i nt o t he ‘proxi mal openi ng,
and to pe expandable to forma ssure seal between
t he HhFIOH8%HC SAIeh ae\%nt?do & 8‘% H@%%L@ﬂ?%‘ﬁ Proxingal orenpig; §f a body
luent he proxi mal opening; first and second fluid
pressure sources; a first tube, coupled between the
f i r san prdarhaoem whapedagochsan fom en iopeniog thdnethtvabh darinsertion of

and a second tub upl ed. bet ween, t.he cond. pressure .
o8 B R A B RSSFRT A i
ardUbRExpaaddbkOD form a pressure seal between the balloon and a wall of the body

lumen in a vicinity of the proximal opening;
first and second fluid pressure sources;
a first tube, coupled between the first pressure source and an interior of the

balloon; and

a second tube, coupled between the second pressure source and an interior of the

lumen distal to the annular balloon.

85.  The apparatus according to claim 84, wherein the body lumen includes a colon,
wherein the proximal opening includes a rectum, and wherein the balloon is adapted to be
at least partially inserted into the rectum, and to be expandable to form the pressure seal

between the balloon and the wall of the colon.
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85. The apparatus according to claim84, wherein the
body | unen includes a col on, wherein the proxinmal
WO p@sioeRy44 ncl udes a rectum and wherein the baPCDUR0F000008
adapted to be at least partially inserted into the
86. I eCliHerappantist Rcbdinpxpasisdabys; witeréiararidaseonsr eStha festsad|second
bet ween t he bal | oon and._the vvagi tﬁ% the col on. 86. The
presspis AP BIcES ISRarfed Fhbe Pesitiqnsd prisaie ke n at | east one

of the first and second pressure sources is a ap@g%aﬁo
87. be Presippansaceudingde claim &orempritng a 1ing capplsd it oon, the
. accordi ng .t aj i Sil ' o) e ;
ring REB RO BB FeotfTRRY U And sPARE ROUPIRobun opening
therfe@@6uHNR foRlidertioa of tkgasiw@ped so as to forman opening
therethrough for insertion of the carrier. 88. The
88. AP PERAAPPArAGCRHIdRE toQlamas I whiereiniR bt prédsarel dosle comprises a
pressuré source conprises a powered fluid pressure
powaed Huid BessurereuEeppar at us according to any one of
clainms 84-88, wherein the first pressure source
89.conPhé spmaratusrancrading -topey amedff ¢dlaims §i-88.swhereisoihe digst pressure
90. The, ag ar at%{f}’ acc:%rcgh{;% to claim89, wherein the
SOURGEPRIATiFe 58’@8? YL JOUTEE “C0¥5ri ses a syringe.
91. Apparatus conprising; .an, el ongate.carrie adapt ed
90.t o TBe apREAS AP P glaﬁpo%’rﬁﬁ ‘gslﬁe'#fen@a%‘faﬁlg'%’%‘%d pressure
UB R, A nflatable cuff, shaped so as to define
SOdén op r{?sﬁgat ééggihrough t hrough which the carrier can
be inserted, the cuff adapted to forma pressure seal
91mi t Apaamagisicopiprising: body | umen when the cuff is in an

inflated state.in i.cinity of .t Wt JATHATo
o g A ool e ey B Bl 2B o ocy
luR@g¥nd Unen i ncludes a col on, wherein the proxinal
openi ng includes a rectum and wherein the carrier is .
adapn éuflateblp suffyshaped go e todgfing #bopeing;hetsihropgh through which
COD cafl B ' i £wafl B€ the bod
S0 ol e 0BRSS 5o Al aBuld oS B e oy
Juhén Wwheetheedfftib irnarginflatep stakd imedl vicipip ofidhe pioxamabelyening.
| umen; an i nmage-capturing device, fixed to the carrier
02 N ahéi dppRiats Akordindl &t @hine0d, Wherefrethe dody dumemntlades a colon,
| east one fluid supply tube coupled to the carrier,
whenein thenprokimal apeaing dnetudes @aestam, and Whersen the fagries iy pdagted to be

inserted through the rectum of the colon.

93.  Apparatus for use with a fluid source, the apparatus comprising:

an elongate carrier, adapted to be inserted through a proximal opening of a body
lumen;

an image-capturing device, fixed to the carrier in a vicinity of a distal end of the
carrier; and

at least one fluid supply tube coupled to the carrier, the tube in fluid
communication with the fluid source,

wherein the distal end of the carrier is shaped so as to define one or more openings
in fluid communication with the tube, the openings oriented so as to spray at least a

portion of the image-capturing device when fluid is provided by the fluid source.
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wherein the distal end of the carrier is shaped so as
to define one or nore openings in fluid communication
wowaok/o63ee4 t ube, the openings oriented so as t oOPGPIRZYOFAL00008

| east a portion of the i nmage-capturjn evi ce wh
94. f | Thel apRATHHS GPeAEHNS O tohams P34 Vehesdhy rt]?:ee.g@‘g)f}/ mefudes a colon,
Als . ARGOfA) Che} ) efhe Frh@n® @pening of the
and ﬁﬁﬁ%ﬁ}n ittk%cf%gglg{saé%gfetgﬁﬁo %ésgmmlﬁiargl nthe cﬁgr rier %l)ég s
colomdapted to be inserted through the proxi mal opening of
the colon. 95. The apparatus according to claim94, .

05, Wheneipphlatisdicsbinge Bel chiimt $e Wiereinethei distahapddf she aarrier is
to define between 4 and 10 openi ntg]? tggr o}glg{; V\hhc@ﬁhe h
shaped §p disftp slgdnohetivasn dharfedl Bhenipgs rotiel whygh dae 1yl teygg when

I ing to claim94, wherein the openings
pmvg(?e@abgﬁé%glg@cds%g%c%bur nferentially about the distal end
of .the carrier. 97. The ret orfl | 3. my; d
96. g Th AR 1soTRE s RE Too FpAEHOAHE Vhehfhet | @6 Mispose
circihfefeHiaRY 8Pdutahe dRgl énd sfahasrtiar. create a vortex around
the i mage-capturing device when the fluid is provided

97. bY TG hhthe %Hfd%%t&%lahﬁ v, aRRARIMS opatesdirgpdsitioned at a
any one of clains -97, wherein the inmage-capturing
circatefdromiat angle.isoas taereaista walex growpd the imageicapHag devicowhen the

.as to .defin Lateral surface configured to i d
ﬂm‘@‘ﬁﬂfﬂ‘ﬂﬁ%‘w @Wg}m?gﬁ%?eal vi ewi ng, andgv\/ner ein ItOLgVI °

openings are oriented so a r t_]east,a. .
98. porhegRPR RGP a G138 SrF 4% Saihs T opbRRR hfimpssrcapturing

devide: cohlfisBPRAT &itieal afatedithd fkOshaped B I8, tovidiiel 4 ldthel surface
optical nenber is shaped so as to define a forward

configwtdde promidegomaidireetiqnabaterel viswing.dand sfierein the,gpenings are
. wherein th i i
oriefE5p 8 SHUREY Briot RIS sl aleC ol bt Rl Bhber

ca

99. gegﬁg(@pé?ag%gggﬁgg ﬁ(&&%%@f&e{ﬁé}n 3%%}%%0&# ﬁ%?n%gg %Vihﬁged SO as
to QIR rduffhice BOARIRE (P pRRideN SHaRT vieWiRgOdhd Réerein the

proxi mal opening of the |unmen; an inage-capturing .
opetlings aze, oridntaskisol as ta spray it leastai prrtign of thg faveard puigseg obithe optical
e carrier, and adapted to provide omidirectiona
tleral viewing; and an inflation element, fixed in a
second vicinity of the distal end, and adapted to
100. NCABBEES foi aBBtera Bbdyt hencmahavisg ai prokimal sepeoing, the apparatus

vicinity to an extent sufficient to position the
compritgiee:capt uri ng device a distance froma wall of the

L UNBD RAGh Clafiflly, h@apRRPR Be inserted through the proximal opening of the

Tumen;

t
mem,

an image-capturing device, fixed in a first vicinity of a distal end of the carrier,
and adapted to provide omnidirectional lateral viewing; and

an inflation element, fixed in a second vicinity of the distal end, and adapted to
increase a diameter of the carrier in the second vicinity to an extent sufficient to position
the image-capturing device a distance from a wall of the lumen sufficient to enable

omnidirectional focusing of the image-capturing device.
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omi di rectional focusing of the inmage-capturing

devi ce. 101. The apparatus according to clai m 100,
wob@smesi4t he | umen i ncl udes a gastroi nt esti nal PCTAL2005/000008

tract, and wherein the carrier is adapted to be

1010S ertiee chpphfa@d ek bRiny a¥i FREimOn®0i NGgh&kint (Be ClurhdrAClheludes a
102. The agfar atus according to claim 101, wherein the

gaptreintestingd (Glbfaet: and v it cariemisraslapied o dednsaristldhrough the
it 6 &ﬁ%%gpﬁwi Jdie second vicinity such that the
PraGe-2ap '

ring device is at least 15 mmfromthe

[l 103. The a rat us .ac di.,ng.tq claim10 .
13 Dt R oL PafE . i SesomBn o plsimgabsadapted o
in&RRABe didieter! BEHRPRAE i Th@ S&Rhd ividnitP sedhathil #limage-capturing
wherein the inflation el enment conprises a set of one
degiceippidesst Agenmdrarethestelt.r om t he |i st consisting of:
i nflatabl e rings, and expandable rings. 105. The
108p paflet appaseteoaatorting t» dhiai 1911 Gvherath ghecinflatidreelement comprises an
ig%&@%%on el ement conprises an inflatable ball oon.
eXpgea Sémg%%arat us according to any one of clains

00- 105, wherein the G tract_ingcludes a co| on, and .
1 ertl'il%aﬁﬂﬁl@tﬂ%\ﬁ‘f‘io ing L0 glgup 8l Vhersw b delfation P gamprises a

set g QOB MROreORBSY, NQieRfeat ﬁ‘@mcfﬂeoﬁﬁ étglg}sflgg %f.amtéﬁlé‘ t%ings, and

according to clairm 106, wherein the in ion el enen
expgndedideptiegh. t o i ncrease the dianeter of the carrier in-
the second vicinity to between 30 and 45 mm 108.

10%ppafi aygpatains aerding & daidy 101y wierdiavhariaflatign ebsnghd comprises an

. qpenj t he apparatus conprising: first and second
mﬁgﬁm‘f%g‘p@%ure sources; an elongate carrier, adapted

to be inserted through the proxinal_openingéof t he

1§ dyThe geparatis aceerdinga by anpiose oof elaies dB0mpPadwherein the GI tract
- ti . carLier., A )
oL, SRGL IR e OBk R AP RPA ph AR e provima
opzaing eithdiesloheen inserted into the lunmen; a first

passageway in fluid conmunication with the first

17, eSThe EppR@Ati€ Bccdiding tdDE182kh MB6, WidrbinGhe Riflatibe cleiBBNis adapted to
proxi mal _to the ﬁlston head; a second passageway in

ineregsegthe dinmmtercaiithe eartipt in thawecerdt viginityte betwieen 30 and 45 mm.
and the piston head;first and second pressure sensors,

109aPAGHarh Qs BRNE Gnda by tulERRNAD! L pRERAUS Sening, the apparatus
comprising:

first and second fluid pressure sources;

an elongate carrier, adapted to be inserted through the proximal opening of the
body lumen,;

an inflatable piston head coupled to a distal portion of the carrier, and adapted to
form a pressure seal with a wall of the lumen after the carrier has been inserted into the
lumen; |

a first passageway in fluid communication with the first pressure source and a
proximal portion of the lumen proximal to the piston head;

a second passageway in fluid communication with the second pressure source and

the piston head;
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in the proximal portion of the lumen, and a second

nmeasur abl e pressure in the piston head, respectively;
war@sacsent rol unit, adapted to cause the pi stpPoI/H2aes/000008

to be advanced distally in the lunmen by: while the

fir sfirsp @b StoRd Pedsse sBifokd, @¥apted td fleati@Phifst PE/ERBIeCpressure
. to the proximal portion of the lunen, reqgulating the,
m@&malm@a)@mm&lﬁ hageny, prd p pecoRd mepsHrakic REsssire §1 the piston head,
1e§ﬂﬂﬁ$d%0 he first neasurable pressure in the proxim

ortion the lumen plus a positive value, by driving

t he seomns Yt selapted Yowane the pipiphyhead e denativapqeli distally in the
u&*que sure. 109. The apparatus according to claim 108,
luPsBO% n the |unen includes a gastrointestinal (G)

tract, angnwbeheifirst Presei@bMdoffcel Sprid@Pd §fstl Sppld pressure to the

inserted through the proximal opening of the d tract.
110. profiena podican ofshabmwendi ng to cl ai m 109, wherein the

G tract inc]udes a colpn, and wherein.the carrier.i

adapt od +iegatng b Reelgd HEFrOin HaptBhuiRRg By caval o
t he @@!fRst médshrabld fredfiR@ irpthe reGaAl fbAdntoT thd Rintdn s a positive
wherein the piston is adapted to be in_direct contact

wi t hvalhe byeiriving the secog prassige setreefo anpdy & sacpnéaptigd pressure.

been inserted into the G tract. 112. The apparatus
10% cofbé ngpracated akgeodli®s wonglaiinsi HIP, awhkie {has degawaipcludes a

in fluid c ni cati.on wi.th,a portion,of the G trac
ot R et b Pt 2h B 10Nl Hebet pesrt Hhrovgh the
prokafd] opédidg of IR @PRastat us according to claim 109,

wherein the first passageway has a di aneter of between

1 ﬁ% angyb aﬁ?ga‘r&é ﬁccoﬂﬁﬁ% WRAEA195, RRERIINRGT Rack Lixiéﬂt{)@g@ Q%olon, and

erein Irst préssure sensor is adapted
whierspothe daiirier & adapiedite be tfsertdiethpriugh dire proaunal dp&ingdifcthe colon.
apparatus according to any one of clains 108-114,
11her The appeeaths acording sseinien $@9)saiterdis tladsipon ds ddapted to be in direct

di sposed_in vicinity of the proxjml opening of t
cqgtadt it the el of reULppdeaeLLe SRE6F hﬁ@fefl nserieg infortbs Qﬁ tract.

wherein the first pressure sensor is adapted to be . )
1. spdbe drpyesisecerdinghto daim 0 comprsing e thitdppassaggyay in fluid

[ f [ . ' €, .

Q55 AR 910 bR 408 b e AOEEBLEL B s owsia
theiGlhraet.t he pi ston head. 118. The apparatus according to

any one of clainms 108-114, wherein the second pressure

1 BENS Ohe bppaskaphedrdifg Be clding POS Sthdréin Thofit paskapefby hiea diameter
roxi mal opening of the G
of between 3 and 6 mm.

114. The apparatus according to claim 109, wherein the first pressure sensor is adapted

to be disposed in a vicinity of the piston head.

115. The apparatus according to any one of claims 108-114, wherein the first pressure

sensor is adapted to be disposed in a vicinity of the proximal opening of the GI tract.

116. The apparatus according to claim 115, wherein the first pressure sensor is adapted

to be disposed outside of the GI tract.

117. The apparatus according to any one of claims 108-114, wherein the second

pressure sensor is adapted to be disposed within the piston head.
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tract. 119. The apparatus according to claim 118,

wherein the second pressure sensor is adapted to be
waele@poewds out side of the A tract. 120. The app&r/ai2065/000008

according to any one of clains 108-114, wherein the
11BOSITHeV @ppahtdS dcSordfigVesing @fddob cliitk i 1081141 2herdiiethe second

apparatus according to clarm 120, wherein the positive
pregapigesepeorys edaed 1o be disgosedgn g Viciniy of thepproxiped opening of the GI
trE&gparatus according to any one of clainms 108-114,

ierein the control unit is adapted to set the second
asur abl e essur n th toon .head t an |n

118 ot Rp R 2Biingatel offind T iRt B simdhbretebie sensor is
adﬁﬁt@&%bedlspusedrduwl@goﬂtheesae@md pressure source to

apply the second applied pressure. 123. The apparatus
2@CC°T1§€' £kg)a}a‘iusca&bm1 o aﬁM@fe%ﬂbl&ﬁ@ 108114 4 a@vhé(r@inl{ﬁe b8sitive value

bet ween and 15 i bar, and wherein the control

is betweend aadpmdhbaro set t he second measur abl e pressure

at between 5 and 15 mllibar. 124. The apparatus
12dccoflal agparaus hadondid® 20 clafirar Q0N whineirc thiet positiva niatuei is between 1.5

%ga te ﬂ to regul ate the second neasurabl e pressure to

ibato t he greater of: (a) the initial value, and

é%) the first neasurable pressure pl us the gosjtive .
| uhe apparatpgaccoEding tq 4y Qreerfiglaips g 08-114, wherein the control unit is

acggﬂeldqg 's&ath!a ¥ec%ﬂ b&}hﬁe g'rés'sﬁ}e Rb % $tn g@é&' eﬁ%n initial value prior to
C rising gate arrier, a te

applhlsemdredf thb lﬁmtgxbpmcmressuma by mlpl&mgrtbe sﬁcoad pmdgurd: soTecE to apply the
and. a tal piston head coupled to a distal portion

segPngd pRp ’c,e rPF‘FSéﬁr ®and adapted to: forma pressure seaI

with a wall of the |unmen after the carrier has bee

135 selhe appastiys epcordingde claimdl 23e whakeihthednifiak velpe {5 “between 5 and
1§ R oGRS cho o 1 B2 008 1 2 SRR of b presur
atshetWeenes add 15hmiltibat al pi st on head. 126. The appar at us
according to claim 125, wherein the |unen includes a

18st Thé Nppaiatusddechiding té abdim 82T Wheeiai thet doatrdi S\hﬁhs adapted to
pi ston head is adapted to form thepressure seal wth

rqgﬁ@tﬁmel segfnck easgrable pressusg toche eqyal tohe prater 96 (Bhig initial value,

tﬂ‘f‘z-i par at us

@zﬁfeﬁrs{ tegs"# ?‘rﬁfﬁ%‘?é‘gﬁgrel os%t}?é%@]gtract i ncl udes

a col on, and

125. Apparatus for use with a Dbiologically-compatible-fluid pressure source,

comprising:

an elongate carrier, adapted to be inserted through a proximal opening of a body
lumen; and

a distal piston head coupled to a distal portion of the carrier and adapted to:

form a pressure seal with a wall of the lumen after the carrier has been

inserted into the lumen, and
be advanced distally through the body lumen in response to pressure from

the fluid pressure source applied to an external surface of the distal piston head.

126. The apparatus according to claim 125, wherein the lumen includes a

gastrointestinal (GI) tract, and wherein the distal piston head is adapted to form the
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wherein the distal piston head is adapted to formthe
pressure seal with the wall of the colon after the

W@ a00si0eso4has been inserted into the col on. 128pCTHE005/000008
apparatus according to claim 126, wherein the distal

pﬂéés%}é) Sedn®ath ihe w4lpBf 8 GPuh& dfRr i &ffierdRRRER iWetEd into the GI
the wall of the G tract after the carrier has been

fradiserted into the G tract. 129. The apparat us
according to claim 126, wherein an outer surface of

12he Thstppargins borordiegdo taimil2g, wherepr ths xlrteact azdludes tarcolon, and

he. wal | ..of the I f t
whegin g Gt BRe oot 5 QORI I FO1G: LRI or et HER the wall o the
célof htdr thé 8ArPier RAAt-AURELAST intd'theWdldn, Of the G tract.

130. The apparatus according to claim 126, conprising:

%ﬁ L: %h? yﬁ‘%#ét?ﬁ gc Pdlﬁgkd e@lm 128 ertgxﬁlﬂ?é &Stal Piston head i is adapted to

I st portion e carrier; and at
bé¢ andirect nenthétuvith theppdllyofi thb é}Id:mapafw thocartier pabeereinserted into the
he tube in fluid communi cation with the fluid source,
8ftei n t he distal portion of the carrier is shaped so
as to define one or, nore openlﬁgg i.n

ui d N
1S mmihe aparais arqording & elawe 126 %ﬁeﬁpﬁa'ger Syfacktod ghesstal piston
hﬁ?e Qfeséu?@%&al rtﬁ %%lof)f eGP P(Eétcéﬂméfﬂ%gp @rlow friction

prOV|ded | uird source
cogiingrsaitaise afmcfalcdltatglgt shlduigamﬁﬂli Bstal pinte hesidragainainthe wall of the GI
optical system conprising an optical menber configured
“provide omidirectional |ateral view ng; and an
inflation elenent, fixed in_a vicinity of the distal
130 t ilbp 2BPareiig agcording fo claimy 1 %@é‘ﬁf"é’&‘s% i ncrease a

di angteREq Ofur &pe carrier in the vicinity to an extent
suffl cient to position the optical nenber a distance

fr omah bp’um Inhembﬁfr fkoupledin 4 ucnmlatollfehe(ﬁmtalcpammt ofthakarrier; and
f ocusi

Qpt | t
accofH n]gﬁs t 8n%m]§1/“1 nlégﬂaﬁy t?@? ﬁéguf f%l e a%F%r ﬁ h(eh gobe in fluid

cma§nkﬁthqﬁélﬁhﬁpsoh§bef acilitate distal advancenent
of the distal piston head by facilitati ng passage of

f | u| cwlm:cmn dhe distal @ortiomeof the eaviar ¢ shaped o tas toi f one or more

OBEJIBE‘% {nuﬂg t(&og?%%]ﬂailﬁaéogl %1}11 tﬁ,? i t%ééegﬁ]nrggte%%ngeé SO asht% Spray at

1@RPap@tivh of ﬂae&?ﬁ;l@hl&ﬁeﬁ@erfﬁh‘dd ﬂﬁléﬁﬁpﬂbﬁﬁe@ﬁ)‘i gRgRidtoate.
anmount of th luid out of the @ tract fromthe

1dj st q*hesdbb&aﬁﬂfaﬁé&a gtto ERiabe RntprAingf essure of |ess
than 10 mllibar at The distal site. )
an optical system comprising an optical member configured to provide
omnidirectional lateral viewing; and
an inflation element, fixed in a vicinity of the distal portion of the carrier, and
adapted to increase a diameter of the carrier in the vicinity to an extent sufficient to
position the optical member a distance from the wall sufficient to enable omnidirectional

focusing of the optical system.

132. The apparatus according to any one of claims 125-131, wherein the apparatus is
adapted to facilitate distal advancement of the distal piston head by facilitating passage of

fluid out of the GI tract from a distal site within the GI tract distal to the distal piston
head.
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134. The apparatus according to claim 132, wherein the
apparatus is adapted to facilitate the passage of at

wo e@sesd@0 cc of the fluid out of the G tractPET/OReIN®0008
distal site, per mnute that the distal piston head

133dvargLap 41§Hr§th§1|dc}éord1i?g5 to MnPNBAS aihefeiRGROfhbA@nisOis adapted to
claim 13 wherein the apParatus is adapted to
12

fagilitate fheapassagecolnam smguniops the flaigsut 3Ifdh% &ldtact fong the distal site
f t f t
suftiiof o il o 8l S3R i B} Abaclce Bl st 201 ©

The arat us accorgding t 2 reint
134 pal i ub argwaoaacs%@n%g et 100 atera B safaaragﬂﬁ Iy adapted to
fabi@ed the gaSsagb of Aeldabiul 09 QU tRE fluliPoldoftilicaGl trhétqrBrh A& distal site,
distal site, per centineter that the distal piston

pers ziguig dhai feedisi@] pistam hpad advancaydistafipar at us accor di ng

to claim136, wherein the apparatus is adapted to
13¥5aci The axpparatms paeoshige tof claim Ilééstwlmem cthefappheatds| is d@dapted to

of, the A tr f [ S
foig et o o oot @S Xn€ e iy i 8 Rl rom the sl sie
pedinSinddel that tﬂé’a&stafpﬁt@ma a&vaslc@&%n ng to claim 132,
conprising a vent tube, wherein the apparatus is

lﬁngﬁgtaﬁga&ﬁﬁ' hddoRdiBe LB ecIR@s SBae Wiertifetht! éﬁp%a%{st 1é3fadapted to

ct fromthe distal site wthin the @ tract
faciitae dhie passageefbiat teatad cal@the il @ppﬁrﬂm @htrant frondiheglistd site, per

cl.ai m , erein the ve t ub shaped to define

citieliape sre s eL PR e A s it veen 1 and 3
mlljmpeters. 140. The apparatu ccording to claim,

1558, ThhcpeRaishaccotine (apeaain ap‘tf%%e%&ﬁa%a{ﬁé% is adapted to

| t £
SPGBt etk iyt 161 Gt g it s

pappeatimeies that terdistalgpiston bbal advagds diiadhei n t he vent
tube is adapted to be coupled to a suction source,
13$er @hy dppamedsi mﬁioydlflgctbl ¢lhimi €l 32heoppsisimgea ofent lgbe, wherein the

fluid out, of th ract fromt edjstal
Rty Syaged 1 gsiliigk apparen afd dhe ghistorn ﬁaﬁwﬁkﬁraﬂ %Om the distal
si %mﬂ%ﬁé@x@raé%a{@ﬁtthi euibe, adapted to be coupled to

e suctlon source suc at during operation of the

a | . .
L TN T R e S
irafep dlagtets theresfrttatrig betoveeh diaml 33Billiewt i si ng a suction
source coupled to the vent tube, adapted to actively

1h@ci IThtadpatdies RAcTame ©f clahif 18)i Whadin e Vde t@oe 1s adapted to
tract fromthe distal site within the G tract.

paysévelppart e rassese of iy Awd ovhphihe 3 trach & ﬁhetdltﬁéal site within the

on source is adapted to maintain a pressure
Gtk
to the distal piston head is between -5

Tll | I’lkfl%rap%ta{rdatus accorchng k%o claim 138, wherein the vent tube is adapted to be

coupled to a suction source, whereby to actively facilitate the passage of the fluid out of

the GI tract from the distal site within the GI tract.

142. The apparatus according to claim 141, wherein the vent tube is adapted to be
coupled to the suction source such that during operation of the apparatus, a pressure distal

to the distal piston head is between -5 millibar and +15 millibar.
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145. The apparatus according to claim 132, wherein the
di stal piston head is adapted to be inflated so as to

wo eoosioededs mai ntain the pressure seal with the el/IL2005/000008
the @ tract, and wherein the distal piston head is

143laptrad ap bas |a8écﬁ‘d gtus 6Rirh Y 38 eédnﬂ;rgﬁlgaet sucB88 kowrde coupled to the
part, while in the tract, V\heretythtofamlltatethe

V%%@g adagrted fpeactively dacilitatedhe pinsagy ofithe fidiqus pf theeCldtrace from the
d%d[fgglltg]lw{tﬁﬁlt{%é LAct distal to the distal piston head.

e apparat us according to any one of clains

186”1 1P apBHoRE Beoutfe oo B e e o el OBl dapted 10
nﬁﬁﬂiun\&l présstradival o (B disfaPpilonhedd Is-bebficbn -3 RElHRP BT LSmillibar.

according to claim 146, conprising an auxiliary piston
Jﬂ§ ad ThE QHFAJ%S ta@ccirfi‘iﬁg ¢REId RN 3R wherBAShd HRTAI BIsRX! H@h i apted to

di st pi ston h wherein the auxiliary piston
bh aé‘tateﬁdssca@mm foumtand bmalnﬂaﬁll the @dessmxe asaltmﬂf therwalhof the GI tract, and

BB 0 SNBSS SR ot Bl . vt

inMhel @I A&, GRAkfeb$ o mnm& Rhé pas*a@ge%f the Frid olith6E tHé Slatact from the
pi ston head i s adapt e in a state of being

sigg withinyth @Iéi‘llt@%@sﬁftoltb%\élﬁtal pisiparhead.si nul t aneousl'y with
the auxiliary piston head being already inflated and
1#46i ngd’ had»paarams agcondingl tp anfirome gif ddims GR25+13acwhenein the distal piston

[ esh0 e fr the fJlui.d ssure source
R aste) B¢ PRS0 s Wb gt e P8 BsSord 37 i the wll of
tHeSGWirdddi N the G tract, the auxiliary piston head is

adapted to be in a state of being already defl ated at
1h¢aStThbn dtus Ak 0 Sl

head bei %ﬂgﬁg rSeadé;/&l%hEl1 Intg’t g% %ntgébgoh%%gi\ga%@egg ilﬁboﬁhston head,
colipdedhtd the chnrisugtha pdsitiod proxiawd td the destad pisten headpr essur e

;Egg‘r L fldgl %f—lgrlﬁ}s}’iﬁlrg?oncﬁ%?gsqcéateg toht()e %ﬁﬁl?eda S0 2s to form and

nﬁﬂnﬁhﬁ%%ﬁﬂra@i PRSI S s RRRthe WalRBE @€ GIAr3€RRE 2
pressure within the distal piston head. 149. The

appa¥detgnaccording to claim 148 wherein the

\F/)v: f’LIOE ?ﬁgg) B %5]1%5' 6 ?)g% it \rNg]gg ERfrll rdls;\g%lgs 4 % ac%i the distal

accompibtaghtal Bl flaped4s, beWth §thte dffeing already deflated at least in part,
pi ston- head-pressure sensor is adapted to be di sposed

i n a Sipelianeeyshy with, theppussliang pigpr rlwewb bging alady mﬂaé%i and being
151. l?%,c@@ Qﬁgtalw%m%ﬁ@%?é 0 et h% dg£§9 ’t%ﬁ@%rs&tlenfrb Cthe fluid

pi st on- head- pressure sensor is a apt I Spose
out sipdsswk sbtueeGndt r act .

(b) at at least one other time while the carrier is within the GI tract, the

auxiliary piston head is adapted to be in a state of being already deflated at least in
part, simultaneously with the distal piston head being already inflated and being
advanced distally through the GI tract in response to pressure from the fluid

pressure source.

148.  The apparatus according to claim 146, comprising a piston-head-pressure sensor,

adapted to sense a pressure within the distal piston head.

149. The apparatus according to claim 148, wherein the piston-head-pressure sensor is
adapted to be disposed within the distal piston head.
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152. The apparatus according to claim 146, conprising

a distal pressure sensor, adapted to sense a pressure
wowdokiossothe G tract distal to the distal pistpor/ngae/000008

153. The apparatus according to claim 152, wherein the
150di STl appaefsdiicordins ar clatin adgpiiedeih ahdpisttinshpad aessure sensor is

distal to the distal. piston head. 154. e ar at us
adagiedd B Algpetsddn &ivirmaib)of the praxima tqpsm&w} ﬂ?e @f‘g ur e

sensor is adapted to be disposed in a vicinity of the .
151pr oXharappasienaeegrding thelamp 16p.avhereinghe pistan-hegdpregsyss sensor is
' cl al ein the distal pressure

s IR Aot Sk B 4R il

ensor posed outside of the d

raci. 156. The apparatus ording to.claim146,
15252 on‘ﬁl‘? g}‘i)mﬁatlés ?ﬁp%g?ﬁ%{o (.‘d?lglsg{:ﬁ,: 801&%%%% a dgaag é){egaurg Sensot, adapted
to RARSLpRsdukd FithHBBS B RLElifhES $he @stalbiblohmead. pr oxi nal
portion of the G tract proximal to the distal piston

1591€aghe %?éaraﬁ%%&@ﬂﬁﬂé%‘sclﬁﬁ?%@,i Qieleth GheidBidiShressure sensor is
conprising a distal pressure sensor, adapted to sense

adaptqulrto de wlisposkidsdistal todhe distatipistoalhepd.st on head. 158. The
apparatus according to claim156, wherein the proxinal
154r eTherappaansoncdosdiagapt daint d 5Be wiesspo kel distalapressure sensor is

vicjnity of the distal piston.head. 159.. Th ar at us
adaé’é“éiotf’dlerﬁ%s?@ée & HHPEE ,"PW‘?&I@?‘WE‘ Wémmgogfit%ﬁl ﬁggssur e
sensor is adapted to be disposed in a vdTé:]ié{jity of the )
15%r oXlheeapreystsi Aeorting He dping rlads whesin isiplpBregiue sensor is
' L in the proxi mal pressure
ad%gﬁﬁ%?de{lgsﬂgg%cg%@g% éﬁ%g %rlqg%gsed outside of the d
ract. 161. The appar at us.acgcor di 1.0 ¢l aj 6
15 é‘o n‘fa[fl\esa}pﬁﬁraglsp?cgf@ﬁr}% %8fa rpegééu r%glql gré%fg rg, P g%?eg gD C senson
adSRES @ er®6 GOAkt MRASKHBIB ReRURs Mithén aWrbkihml pbeioti off the GI tract
pi ston head. 162. The apparatus according to claim
pragmal igribe distl pistondreedsur e source includes a first

pressure source, adapted to apply a first applied
15pr e Sherapparetus aecqsdiog iteralain d 56, compoisingaedistpl pregsute seasnd, adapted

conprisi ng: @ cqnd,.nressur , dapted t I
to S8R pRer ot Sl 0 FRCUBspR el [ cr i or of the di stal

i stgn head; anda gon roi.unﬂ'st,t“ﬁlgat d to advance the .
158 orH FAPSEN FESEIES &2 S 130 PRETE The BRNIR] Pigupegsensor is

adBﬂéi@d td BSdispIs8s B4 SicaRY FehAMBhI §iStoh Rad.i rst appl i ed
pressure to the proxifmal portion, regulating the

ec i et A i .
05O AL B30 D Sl AR wevor
adppted itorbd disposed dma eiciditysof@he proaical pperngof the GI tract.

160. The apparatus according to claim 159, wherein the proximal pressure sensor is

adapted to be disposed outside of the GI tract.

161. The apparatus according to claim 156, comprising a piston-head-pressure sensor,

adapted to sense a second measurable pressure, within the distal piston head.

162. The apparatus according to claim 161, wherein the pressure source includes a first
pressure source, adapted to apply a first applied pressure to the proximal portion of the GI
tract, and comprising:

a second pressure source, adapted to apply a second applied pressure to an interior

of the distal piston head; and
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positive value, by driving the second pressure source

to apply the second applied pressure. 163. The
wa@ppanetows according to claim 146, conpri sing: PEI/IL2005/000008

pressure sensor, adapted to nmeasure a first pressure

assQebarAdn 4dapRALS advaate Bk difA pRReRheddUEstalBNe the GI tract by:
control unit, adapted to regulate a secgnd pressure

associ at &dilgjthey fspeprgsiven sotrce pphgspticatitss appligdoprgpspse to the
to th '"§ﬁ§ .ement of the pressure sensor. 164. The
app ?%Fﬁs é%@%?ging to claim163, wherein the pressure

sensor i segatiappabe beront aseas@ablepiressaty i theldetdlgrstbn dead to be
the list consisting of:

f: a pressure distal t w
di seaval e thedirstiagasiraglegrassyteria thy Breriat! ROSIQ the GI gpct plus a
pi s : : :
PP OE R LR LBy ke spoid
whepegssarthe control unit is adapted to regul ate the
pressure being neasured by the pressure sensor. 166.
163 he Tappppahtus acoedfigiondaitr01 49, abmpisiBg: wherein the
control unit is adagted to regul ate a pressuyre otger i
t had RIREHITCHENINY, ABRSH R MBYIE R ITpl RIS FASAalRd Witheperation of

T us according to claim 146, wherein the
the dﬁlbgaiaﬁ[e&aa bﬁﬁ'&

Iston head is shaped to define a proximl |obe
and accatiret anhit,| adbgted tdecgubites sbaindpréssufel assatiated with operation of
conmuni cati on, W tﬁlpeach ot her ” 1%68. The %g$ar at us
the-ARPBFAITGSROGSP 1) WE TASUGREN QT ARSPROTIERUSY™ a i r st
one of the | obes is adapted to decrease in response to
164. ¢ Jrhstanpatausraceprdingdocglaipy 103, viigrein dhg Prageie pepsor is adapted to

megl S%L%e%u%cge%d ?Fon’?ﬂl%qfép%s%ﬂﬁ% BF: ol €ss $tallt8 the distal piston

O remaln constant 1 nt absence of a change
head) aGbressuscproglinaahnd the distplagiston hedik red @, pressere wifhin He distal piston
volume of the first |obe is decreased, and wherein a
heﬁ‘?-essure within the first and second | obes is equal in
steady state, regardless_qof the decrease in vglunet

f
166he Fher apparaipse aqceulingriie aipal @d-udhereliofi eRptIob vaH o adapted to
o B A ' 5, adapted to b
regitte RSN, Bty Hbfla 1)) AL BReDFE LS, adapt ed Lo be

ressure "bet wee and 60 m i bar

uri advancenent ..t hr.ough_t € c 7 .
165 ool BPRIE RIS o8 Sl 183 obnbak e, et J08, g, adapeed o
re@ilsteQpréRad otler ddanhabeing MehsarRddylhe preglurd fasddl tract
In response to a pressure fromthe fluid pressure

165OUrEIR ddpatatus according to claim 146, wherein the distal piston head is shaped to
define a proximal lobe and a distal lobe, the lobes being in fluid communication with each

other.

168. The apparatus according to claim 167,

wherein a volume of a first one of the lobes is adapted to decrease in response to a
constriction of the GI tract adjacent thereto,

wherein a volume of a second one of the lobes is adapted to remain constant in the
absence of a change in GI tract diameter adjacent thereto, even if the volume of the first
lobe is decreased, and

wherein a pressure within the first and second lobes is equal in steady state,

regardless of the decrease in volume of the first lobe.
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IS between 30% and 100% of the inflation pressure.
171. The apparatus according to claim 170, wherein the
wale@sabsopi st on head i s adapted to advance t hr opghiit20es/000008
@ tract in response to a pressure fromthe fluid
169pr ddhwiappargbisracecrdingtto ickrim dipewhersontha distal pieroheadre adapted to

L nflati r . r.a |
be o} i 488 oPERRR Sevect 46 and B8 PR Bhife ARERLANA thfuoh the o1
tfract.o be at an inflation pressure between 20 and 50

m | libar during advancenent through the G tract. 173.

170 TheTiRpRphRtisSacasaRiptb Rk 0l 60 HhBledn/the dVdie ipfitdn h&W is adapted to
di stal piston head is adapted to be at an _inflation
advgsrcsShiough e (Wb &Act3D respansestory pressyee frermrthe Juiskrasisesaayece that
. t o : .4 pparatus according to
18 bé%?%gﬁ%ﬁ%vﬁgr/geéﬁﬁ% H%ﬂz?%?%g&ﬁ?’st on head is adapted
to .advance t hrough the. G act in re se.to.a..
171pr o pparaiys acearing talc&ana],][j smvﬁmgregb{he?gs?e{llpﬁto? gead is adapted to
advBRdeBRugB M6 & thadQQ % Ronid® 4 plebstid #BmMRNhE FIB1d Fresshfdsource that

~_The apparatus according to claim174, wherein the
is befiveen SO% @ﬁokOOB(eaﬁihegﬁgaappwsurg advance through the

G tract in response to a pressure fromthe fluid

172pr eElsuappasator aeotdirg toi cdaiimet 6 ahefddshantistal qigow headhis adapted to

infl.ation pressure. 176. T a rat us accordin 0
be gty AR emuredrerreheOand T ARG ShtRe A ReenET shidgen e a1
tradt0 advance through the @ tract in response to a

pressure fromthe fluid pressure source that is

t 0, V) f . 3 i- ", 7.
173 . e’Y‘geS %ﬁgﬁﬁ@é&o%@ f cldiher 7%? fv‘%'tféféilg gh,eFHvlﬁélsﬁﬁt@n th%%d ts adapted to

T tus accordi ng to clalm erern

be ati amtiaflatpinsprossuteelmtives hangedd mdlibefdunieg advancement through the GI

istally-narrow ng portion, and is adapted to be
nserted into the G tract such that a tip of the

di stally-narrowi ng porti.on points.in a_dist.al )
17441 r Sht PR RPcPRBnosam B St _“H%gt? Jistal pistpp degy is adapted to
ad‘fva\lh[l@@{hroﬁﬁgche -a]ﬁra@‘oﬁbqrae?edﬁg? ﬁfﬁ gfegélﬂg fIrOFh b 31 prédsure source that

erein-a proxinm i stallynarrow ng
is bpowdend¥harsd HCh af thetisftdatonipreskudel y- i nf | at ed di anet er
that is larger than a dianmeter of at |east a part of
173.heTht appadgtis hdvoalightondiaiah 1 T4)evidirsih did Jistabpistonibegd is adapted to
portion i s adapted topass, whereby the tﬂgse,{?f t he
advgnes Brpugh e (HirashinpisPranss e geessise foms thgfluid gressurgaeuyce that

is BePedd®08s hid 160k %9{he@@ﬁ%cio§f r{:égﬁreg tract. 179.
Ap 0

paratus for use In a umen having a proxi mal

DenR - ety :
182, BRORGAE IRFRTRYS U BB o
adwped thrgughf thelE tract in response to a pressure from the fluid pressure source that
is between 50% and 80% of the inflation pressure.

tl’f:l(?i(;[J

177. The apparatus according to claim 146, wherein the distal piston head is shaped to
define a distally-narrowing portion, and is adapted to be inserted into the GI tract such

that a tip of the distally-narrowing portion points in a distal direction when the distal
piston head is in the GI tract.

178. The apparatus according to claim 177, wherein a proximal base of the distally-
narrowing portion has a characteristic fully-inflated diameter that is larger than a diameter

of at least a part of the GI tract through which the distally-narrowing portion is adapted to
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body | unen; an infl atable piston head coupled to a
distal portion of the carrier, and adapted to forma
w@e@smeioed seal with a wall of the |lunmen after PEEIL2005/000008
carrier has been inserted into the [unen; and a
pasb] whagby did yase afphd distadlyfdavodiny pxtioRldopy asisiufiaie fully when the
sQuyce, adapted }o be in fluid communication with a
basﬁﬂ%%tﬁﬁqpa&#tth%ﬁ Bft he | umen proxinmal to the piston
head, and to apply pressure sufficient to advance the
179:ar PipBhraflisSfoRlusy ih Y B@P 1lh& RRAYg |UPRRimdA 8Ehenitde the apparatus
apparatus according to claim 179, wherein the | unen
compigdingies a gastrointestinal (G) tract, and wherein

the_piston head is,adapted to fo th ressure.seal.

it AR sRe Fg! BARRP e Bo foliG Brbli, R SRR $iRhing of the
bodcle@fedi Ng to claim 180, wherein the @ tract includes

a colon, and wherein the piston head is adapted to

f or A inflatghle pistanchasd gouplied o @ éstalanortiest of the camiesrand adapted to
o . . !
o2 SRR U5, AP 1) B AR i

luhdre améhl | of the G tract. 183. The apparatus according
to clgim 180, conpt.isSi a first passageway, wherein . )
t head?lefggwaﬁy-ﬁweg%ml% p@élmgl prﬁssp!;ﬁesqqrqﬁ, dapted to be in fluid
coxﬁﬁﬁfﬁﬂﬂaﬁﬁﬁ%@rﬁ ff%kﬁn:h RSP B R Gl fn‘og:}neﬁfto ttllﬂee%igon head, and to
tract via the Tirst passageway. 184. The apparatus
apply pogseim guffivieanto astvanesfthe katiasdidt@ly #8Gyghaberpodysiungna
pi ston pressure source, adapted to be in fluid
18@.onmThni epparams Watdordihg p Sélaim hezd, waetkin othepdlupen includes a

ressure the piston head jn qrder to inflate the
eoieERBHIRLLD U5 AndrpBersiSF StRY Hsad mﬁaafgg%?%mafﬁlﬁpressure seal
withdfle walWRihSGNga@ second passageway, wherein the

pi ston pressure source is in the fluid comunication
it j ia- S 6.
1o TR OA b ge SR BOSSEORIHAR oo, and
whessip tHegpiston headds adapiad tofos sheressarsel, widtthptvedl dfahe colon.
nmeasure a pressure in the proximl portion of the d

1821 adthe apPatanPiaséRAinp t6 Shith € 80 SWRGEin BE pRtdRThdad iFRBPHEO be in
pressure in the piston head. 187. The apparatus

. a .
dirgetcontichyith heamsll enide 611 teachi ns 179- 183, conprising a
proxi mal pressure sensor, adapted to neasure a
183r eddrappamtus hecqdimgitowmlaipdif] exmprisinge fiGk pagsagaway]l 8Berein the

ooy el R HSuly B0k < blafeath w b S Speptnd porion of e
Glaraét ¢ianhé frsPpaskaewayst on head.

184. The apparatus according to any one of claims 179-183, comprising a piston
pressure source, adapted to be in fluid communication with the piston head, and to apply

pressure to the piston head in order to inflate the piston head.

185.  The apparatus according to claim 184, comprising a second passageway, wherein
the piston pressure source is in the fluid communication with the piston head via the

second passageway.

186.  The apparatus according to any one of claims 179-183, comprising:

a proximal pressure sensor, adapted to measure a pressure in the proximal portion
of the GI tract; and
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189. The apparatus according to claim 187, wherein the
proxi mal pressure sensor is adapted to be disposed in
w@2ns063044 y of the proxi mal opening of the G PECHELIL2005/000008
190. The apparatus according to claim 189, wherein the
pr axpiseh ppesews Bemsos adagied icmaskapd £prebsrdm the pisasdatad.
outside of the @ tract. 191. The apparatus according
187t O BHRyappaeat@d acdoddifB td 48y 16hd, ofCElamis $TRPWR dnfiridihg a proximal
pressure sensor, adapted to nmeasure a pressure in the
pressuEet SeRSOicaapieddo mepsise a prrspere i thepeeraahpertion of thefl tract.
191, wherein the piston pressure sensor is adapted to )
188pe THies prpseatusnacdoirding e ofaist b3V, helzadein 11b@ prorymak pyrasuae §ensor is

' t | ai.m.191 [ i
o< BERELH TEobitaie By or i BsBhbts £ 01 0Tl 1y of the
1890 CFAiFRRSAHE" EPERPETS iRl F AR e P RO BEayEe sensor s

adapd¥@be Hfsg@ééaﬂﬁ adidiRitPsr b pRASAN pehimb@e 11RfGL gt G
ract. 195. The apparatus according to any one of

| & i s b, R PrdsQure & i
1907 AP adpatacd? oo b Udldh 269 Wherbii e RGP Prsflire dnsor is
adaptedad beldspasedtamtdifieoffthe Ghtrattead, and wi th out si de of

the @ tract, and facilitate di stal advancenent of the

19101 sTh appadiyadcarling t@tanigoreass alemef 1701830 cottiprieing a piston
the G tract fromthe distal portian. })96 The

PregiyEaieAsQls 2Rt QIRRRSHIS agiresshietnshe RigipRrad ng a di st al
pressure sensor, adapted to neasure a pressure in the .

19%4j sThe apparetusnaceprding taclaimad?l, whereinTHe Bisiodr pieswire sensor is

a r i i-m.-19 in the distal pressure
adaggercqggg’eir&%p%geggt g%lmtt%eﬁléto igécgsed distal to the piston
ea 198. The a rat us.acc ing to ¢laim196 .
199, ofe FPpiat, SRR AR dohsBRer Suaprieq Pissyge sensor is
adagteme%@@idfes@ Wi aGiBihity oPfhe tASkiREPH Rl ARRNGNGa@f the
tract. 199. The apparatus according to claim 198,

1o4heffié npbhienfl 3Bk 85 Wit 995 Rhelet aféagisﬁgl gfesgﬁe sensor is
dlsposeg outside of The @ tract. 200. The apparatus
adaptsico dieigsposedcduside aBthe Gllsacki n t he apparatus is
adapted to facilitate the passage of an anmount of the

195.1 uiTde apparafustdeeor@ingt toaaily dreosfi ¢lhiensdiZt-583, poniprising a vent tube,
sufficient to maintain a pressure of Iess than 10
adapi¢d tohar at the distal portion. 201. The apparatus

accqr e fgid Ebrﬁlnﬁ{ﬁ@rt}(ﬁg’wimecﬁ& Nodrti6n YR GIUPR:t ldfstal to the piston
adapted to passively permt the passage of the fluid
heal, tndvithloats@le efithe Gl tmcipandhe di st al porti on.
facilitate distal advancement of the piston head by facilitating passage of fluid out

of the GI tract from the distal portion.

196. The apparatus according to claim 195, comprising a distal pressure sensor, adapted

to measure a pressure in the distal portion of the GI tract.

197. The apparatus according to claim 196, wherein the distal pressure sensor is

adapted to be disposed distal to the piston head.

198. The apparatus according to claim 196, wherein the distal pressure sensor is

adapted to be disposed in a vicinity of the proximal opening of the GI tract.
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202. The apparatus according to claim 195, conprising

a suction source coupled to the vent tube, adapted to
wa@edaswedoys facilitate the passage of the fluid por/iabos/000008

the G tract fromthe distal portion, 203. The .
199ap pirea psarains creddmding ¢o elavmmt g&SWhWﬁé\f &hen distpd pressure sensor is

aaPHT} B 5ot BB of the o tract from the

di stal portjon, per m.nute t t he piston hea .
200, g b 488 atoe o 40 ‘it 255 rierlh b PR by adapied to
facilitAé MeZShdsagd I8l dindue oRBRANGH Wt b tIRAGPERA ffogn the distal portion
facilitate the passage of at |east 300 cc of the fl ui

sufeientdd mdietaidl a pressure ¢ loss thare1Qmillibar Fdke disial peséen.
m nute that the piston head advances distally. 205.
201TheThppapatts aconting rig ¢laint| 185 mwi@sin whereinh telbeeis adapted to

paspRBG e DSRERHE S AUgn Br DERG e eI Frahrvfin
di stal portion, per centineggr that,thelgggtpn head led to th
2023 dv Ahe arpastys apqoyding ¢ clap d O 2, (PMBLISiRg & 84HPR Syce goupled to the

v s 1D e, Ly 8 of e 1 o e

distaliportiont he G tract fromthe distal portion, per
centineter that the piston head advances distally.

20207 Thépsppasituss afckding etoi tlafin btgdy Wherein tievapgraus is adapted to
oxi mal opening, .t he appar at

fac@irt@fﬁgta@ Pases 062t lepgh AP gordd t & FROH B éﬁﬂgiﬁ'ﬁﬁaﬁ fropa the distal
Ldrak; ' f : i nfl at abl

poffol belFhin 8RR, Bl qRen e BRST 108 The ¢

' d to f i )

2083 5T g CRE TR LR 2P EASHAC RERAL f e o

fadilithe thbepakssge vfat beast 600 aal dfythe ddibubbe thel @1 thact from the distal
proxi mal . pressure source, adapte tg be in fluid
PoRtoRnRFT TeiRUicdRakihe Bistondread pnce Rt BRER of the | unen

groxinal to the piston head, and to apply pressure
208uf flibei aprarates agviding toheladmr #9%r wherstmalthey appargfig Hs tadapted to

d : ' . .
TR T S B A AIAE LR oy A o,
pet bartipictdrahathieagispnesad hévanessdistally.sposed in a vicinity

of the proximal opening of the lunmen, and in fluid

2060 GRddr&ls Wcbdtday td c@imoR0Rf whbRirithd @gﬂdmag.is adapted to
208. The "apparatus according to claim 207, erein the
fadilitaten thenpassaiesofaatgleastr B) ae of tthe Svid opt) of thec! trgpigirom the distal

ol B e P P ROt APRERE ot

207. Apparatus for use in a body lumen having a proximal opening, the apparatus

comprising:
an elongate carrier, adapted to be inserted through the proximal opening of the

body lumen;

an inflatable piston head coupled to a distal portion of the carrier, and adapted to

form a pressure seal with a wall of the lumen after the carrier has been inserted into the

lumen;
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209. The apparatus according to claim208, wherein the

@ tract includes a colon, and wherein the piston head
w0 g00ateped to formthe pressure seal w th theP@EIL20@H000008

the colon. 210. The apparatus according to claim 208,

wher £ibiblbgieali @dr@phtiw@ﬁuicsﬁﬁ%ﬁmeﬁegsamb@m& Cil'dﬁﬁl‘é& to be in fluid
contact with the wal tract. 211

cogypama@tw witk grrapxignal pogicai of the Symethptosimal it éhepplston rhead, and to

p% gﬁ%un i ca olglegi\nﬁ{aﬁa(a?ﬁ%c%l n?dg tlgrddlt ﬁgllfﬁ’ré)%hftbg ho%]élgle{}i gpd

a pazspﬁgﬁMIﬁ:yid plespurexemsak, 8 edfto ¥é&is€ b pissortheid gr@duriein the piston
e.vicinity of the proxipm ening of the A tract.

heéga the prgory %HF%EI%E&WWS% ing Wity 96 thapexiaah opendng of the
t [ i sposed
Loich 0 3R Eéﬁ%%“‘f?ts@?%%fg lﬁtfﬁéf‘ﬁfpﬂé%;’%%&?%a%cm ding

c g i.0l o a ati-b
2, Ly RS2 ) PSSR iy s «
gefstrmm}esﬁﬁﬂr(ﬂﬂ) tadt] aid whdrbintthe pistuntiieadis @hpieti@o Pirfl B8 pressure seal

passageway, wherein the piston head
3?3%{?@ g@ﬁ@r“ﬁ% adapted to be in fluid

comTunl cation with the interior of the piston head via

2Q%e Phe spppssity acpding nglaapﬂ&ﬁamreat&nr@h eyt ticledes a colon, and
wﬂ&%motﬁe g s%ﬂ@eaaqz acg;é?d(d té(%rrgn !thsel ngssgreggg {he F%aillt (?tgﬁe colon.

ssur sensor, 0 se

re in.the X|mal rt.Lon. of. the G tragt, .
.spiﬁ%apl?aﬁafgs e Brdite 5P pplR b8 SR Reinehe siston Bt adiied to be n
disdct bomadt-withlhe wHIEfARP & &by according to cl a| m 214,
wherei n the proximal portion pressure sensor

2pdaptRd ab R8s Q&&)‘?ﬁiﬁg do QUSRI AR, Whelteﬂfthgplﬁfn@ﬁ%%%ﬁr%%:e sensor is

The apparatus accordfng to any’ one cl"ai s
adapiedr tsibegim fHiid t @immponicatoom prits she éntsgors of ,thadpiptordhead via a

to sense a di.stal portjon.pressure in a distal portj
PASPASERAY 3 Proximatiend of whigh if 1SS dn e tigmity d ﬂ&‘?%&g’é"g opening
of the &I#aet. Ni ty of the proxi mal opening of the G tract.

217. The apparatus according to claim 216, wherein the

2 stale Qﬂfiérét%‘ ?1% & ¢ SZUS iwhe %g&%%qstgﬁ) RQ%i pressure sensor is

di sposed outst d traét
adaptqdrtpﬁerdgﬁpoﬁ@iwntmgeafmeéﬁstmce seal between a piston
head and a wall of a body | unen; advancing the piston

21eadTHe appdrhiys tiboadigh td kit @DB, b(olﬁpxﬁmﬁ)g a bapgivalligcompatible fluid
fluid pressure to an external, surface of the piston

PijieRdIead REeSPUEiSPICE 3daBtegde s de flytd squypenisgiiongyith he interior of the
pistoEHRall V8 Basthi&vay, wherein the piston head pressure sensor is adapted to be in

fluid communication with the interior of the piston head via the passageway.

214. The apparatus according to any one of claims 207-213, comprising a proximal
portion pressure sensor, adapted to sense a proximal portion pressure in the proximal

portion of the GI tract, and disposed in a vicinity of the proximal opening of the GI tract.

215. The apparatus according to claim 214, wherein the proximal portion pressure

sensor is adapted to be disposed outside of the GI tract.

216.  The apparatus according to any one of claims 207-213, comprising a distal portion

pressure sensor, adapted to sense a distal portion pressure in a distal portion of the GI tract
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within the lunen distal to the piston head; and
providing omidirectional |ateral viewng froma
WO 2@s0630y4 of t he pi ston head. 219. The net hod BCT/OR003MY0008
to claim 218, wherein the [unmen includes a i
distaDas tth@ipist@s heddaland @igposedaint a vaciditydol e proginati engningeof the GI
pressure seal conprises formng the pressure seal
tracthet ween the piston head and the wall of the @ tract.

220. The method according tqg clai nrznt%lg ﬁa:jvherei n the g sor is
217.t r dde apperrivd escadpg|te slaidrd OwrBFEIHIP GiSiA RGTHOREPressure sen

r ure.s rj ing the pressure seal
adapgeécﬁ?:beeﬁﬁ? %Ogsgég)f)st?{cgr% %?E%Ggﬁ%&!t he wal |l of the col on.
221. The method according to claim 219, wherein

218.f orAnfethddhwnmprisisyir e seal conprises placing the piston
head in direct contact with th | ] .
22 30mTIRg ATBERUE SECOTUFL: P C g 6 valsh Fodf e
Pr Qi S8 BleSi@bn held @by iRvhgahé body kiaenbyci ni ty of
thga\alglg%dt?%% I’?égd.r_lZZS. Theyrret h%gthaccor ding to claim
219, wheamplying flcid pressurado anexraral syeacs ok the MR d out
of thﬁ G, tract conprises facilitating the passage of
thPlA out of the @ tract through a vent tube.
224. Thepgrithed pasasdbnduid oanyf dreluienciramns site
218-223, wherein form ng the pressure seal conprises
- i nf withinrthe tureerpdistebte the Aistordgd; and et hod
conpri si.ng: o i R]LMRIBNoBh¥BlstonHead.
bod OP’bdﬁ%%O%ﬁféfHaeQ%?%tngﬁ&aggg@é apené SO a?n(t)o zévgfi ne a
proxj mal | obe and a di,sta. | M:ﬁ% TaTsip Mol 8fhtestinal
219y, tﬁh%mo ??8?{}1?%@ %Wa%%:%’gg&tr lgﬂfbél S orl}qﬁead o strBfhtestine
(Giflitsdcl dnd heRuD Forhdifg hinel prdssure eslycomppisgs digrnfihgithe pressure seal
pressure to_an external surface of the piston head.
betwzen thermastae heastpnsictbe mallind theoGtiastm 225, wherein the

| umen includes a gastrointestinal (G) tract, a‘r#l d
220ahe ik métbodrianeprding tpraaisyu? 19, subgreiadhp GlstEast fipflygdesq colon, an

t he pressure seal between th . r :
whern BrEoh Uit ooyl SRt R ot B e o oghfthepison
heaa%dﬂﬁ(@%}’agidf_tﬁé’]&ﬂ@. tract includes a col on, and

erein formng the pressure seal conprises formng

2t he 'I@lre%étﬂf)g %&%@a’hg% wesh 110ewieldin frmidethSipréss@etseslrbmprises

he col on. 8. The method according to claim 226,
plavirey thi pistar indedgn directmostastivish seeawalt obihe (Hdwch| aci ng

the piston head in direct contact wwth the wall of the |
27983 tThGhethod according to claim 219, comprising providing distal forward viewing

from the vicinity of the piston head.

293. The method according to claim 219, wherein facilitating the passage of the fluid
out of the GI tract comprises facilitating the passage of the fluid out of the GI tract
through a vent tube.

224. The method according to any one of claims 218-223, wherein forming the pressure

seal comprises inflating the piston head.

225. A method comprising:
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229. The method according to any one of clains
225-228, wherein advancing the piston head distally
waeormsine®es facilitating passage of fluid out oPCT/HER2063/000008

tract froma site within the @G tract distal to the

pi Hhammohepssure aca bbtvezenlal wall efia bodpEmperagndympistos head shaped

t hrough the proxinmal .and distal. |pb Rl Sk h other:
s0 oSSR AGTORBIY 0 e Crpk org i MURF SerfinbliGidh Sitach other
and Providing an elongate carrier having a balloon coupled

to a distal portion thereof, the ballogn havi NG & ine fluid

hyattvaptingi the spibion dreed distePpsthepugh the kody eumgn by applymg flui

surfacet hereof ; . and. i nsertj the el ongate carrier
press[ummﬁ%eramff 0%%88?%59‘{%%‘13 body | umen, such t hat

the balloon congs in dir ont.a | ; tinal
226, b s e 228, SR e i gt  lhfeine
(6D P MR, Ko (8 P B oot | es T
betwicas etet walty of the @l trastandsthe distomheadhr ough t he proxi mal

opening of the G tract. 232. The nethod according to
227l diben Rathod Woesrding tohdaiti 226 awhereincthgdek tractcalgdes @ selon, and

wherein inserting the elongate carrjer rd 1
whiFsig GPERIAE b BTeSPBR S5 BT O E N B e RA oo srgpen the we
of 1PENIAY ol iG1GRl On. 233, A method |

conprising: providing an el ongate carrier having a

bal1,o0n ) isi 6, Ritetdi® PorkiliRg @RS pre@firedithPeomprises
2283ur lgc%etgggﬁﬁg&ggﬁ%ltggﬂdlﬁa% hg ae low fri %ti o% coati ng
placité teigoh head indilett amniavywithithé wall of therel #aatl oon

against the wall of the lunen; and inserting the .
720l OngatBihearti @ikt atgbnaoPelaixsa5-238e mhatpimadangiog fhe piston

l umen, such that the outer sugface of the balloon R
head ahwally porgprisss tfaciBiating Paspeh Ogﬁb\}éll qut of ﬂi‘%S‘? Pgfieiom pasite within

T t ho ' |24 0 233ple Wt QiR thhe phsseethrough the
theiﬁﬁrﬁ e‘iis%l g(glg@r glisn eé%d?lg?é ?GI) tract, and whir ei n
prokitedlahdl Agstilhebesloftigapiston awad,@nd operprtp esssitenser t i ng t he

el ongate carrier through the proxi mal opening of the

@ tract. 235. The nethod according to claim 234,
23GheAanpthpf SOMPTIFINETt i ncl udes a col on, and wherein

i nsﬁf(}vii({iﬂ the16oaRaak SRR irged baRymrdoapkdito aatistelnmprtivrethereof,
el ongate Tarrier through the proxjnmal openi n%&f tﬂe . and
thecmilloon ha@sg aAydwephiit substprdesiisngsed it ciepal shriageshgfgplean
carrier. haying a ball oon I LD dPfmen, such
t he i RGFNg eg%ﬂgageoﬁarﬂ%\rv?h%g %ﬁ%ér@gtgie% st cOi{JéI% Pg kyges g o
the® ihd ¥A1I¥BA Bofbah Efechttansvitteardall of dretlimgnt he el ongat e

carrier through a proxi mal opening of a body lunmen, _
23%uc Prhe method according to claim 230, wherein the lumen includes a gastrointestinal

(GI) tract, and wherein inserting the elongate carrier comprises inserting the elongate

carrier through the proximal opening of the GI tract.

232. The method according to claim 231, wherein the GI tract includes a colon, and
wherein inserting the elongate carrier comprises inserting the elongate carrier through the

proximal opening of the colon.

233. A method comprising:
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that the balloon cones in direct contact with a wall

of the lunmen. 237. The nethod according to claim 236,
wob@smesi4t he | umen i ncl udes a gastroi nt esti nal PCTAL2005/000008

tract, and wherein inserting the elongate carrier

conprbrigdigian seibhidng chiter BhARYAIRI68A Cbepled B gl thdfion thereof,

proxi mal opening of the G tract. 238. The nethod o
anaeeeh AiFRFete Breabatloosrhavipg melaw iiietian costing suilableufpesfacilitating
SRR btk YS! B WARKIAOfdiCafd 009t @ car fi e

co e

rises 1nsefting the el ongate carrier through the
pr oxinsetingothe nelongdte icheiet dloagh 23%oxitnal®ipbiidg of a body lumen, such

conprising. formng.a pressure _seal between a piston
thﬁégg OIétﬁroS“gfa ef m@rnbaéloa% Q9mes iehrechprntagt Yith qagalﬁ) pfithg lumen.
pressure to an external surface of the piston head to )
23f t nkheabethobaprardig helaimpd3sx wheteiy thenlumey inclndestaghgtrointestinal
, c ' | ai m.239. erejn
(8P, abd Srnck o IRUARE B0 b el Bl med BRE fhe clongate
cawiieztiriongH the proxginidi epaiiag sfithe Glaalct.conpri ses form ng
the pressure seal between the piston head and the wall
235t tTie fbthbd atdcorfdg tol BRIMELROKIRESGR I ¢ that FlcRI® a colon, and
240, wherein the G tract mc[udes a_colon, and
whineindnserting the rjongeée prreesenmeprises inseringrthe elongete wamigr through the
%ﬁlw |1 hetween the piston head and the wall
prg%ﬁﬁ%aﬁgﬁco oﬁ&g%g&The nmet hod according to claim 240,
wherein formng the pressure seal conprises placing
236he pHpinstlod doeaprisimg:di rect contact with the wall of the
G tract. 243.. The net hod according to clai m 240, )
conpTPEfing apaclopedts Camist S‘ﬁ%&@eb%lf’(’?‘ IcqrRied iR a gistal pertign thereof,
thé batdon a8 *HePadtdRic $hibBnddk Bf‘h&n{cﬁé? ; -
pr ox'iorrrlaléwtﬁ% t he pi st olﬁ head. 244. T eth%eltzth)g%g%gg’oa}n I ng
t o anseromgethef clohgitesag 39 -tRep8gh whaprinml fopening @f taheody lumen, such

res e seal conprises inflating t i ston head.
th%%ﬁ? %%{Or%tc%lg’ S4B gﬁ??tsqoﬂiﬁ?{]w}@@r‘ﬁqhﬁﬂgﬁ Bﬁﬂ%l ar bal | oon
t least partially into .a proximal gpening . of a body .
23T, refe s HERRT e SHROEHp. PeTSR thealugen ingudspegastrointestinal
((11;1 €rab@lah@ AhheRBH ﬁls@ﬁing @t bRy H %S:ngﬁ@esain\éérﬁhg!tﬁé/ elongate
of the proximal opening, inserting an el ongate carrier
capmgréhrongh the peaxintel opghing of theddli tragtt hat passes t hr ough
the bal l oon; and applying pressure to an interior of
238he Themmnathdd sdcebrding tdelairal 2370 wwherein the GI tract includes a colon, and

wherein inserting the elongate carrier comprises inserting the elongate carrier through the

proximal opening of the colon.

'239. A method comprising:
forming a pressure seal between a piston head and a wall of a body lumen; and

applying fluid pressure to an external surface of the piston head to withdraw the

piston head proximally through the body lumen.

240. The method according to claim 239, wherein the lumen includes a gastrointestinal
(GI) tract, and wherein forming the pressure seal comprises forming the pressure seal
between the piston head and the wall of the GI tract.
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246. The method according to claim 245, wherein the
body | unen includes a col on, wherein the proxinmal

WO p@SieRy44 ncl udes a rectum wherein inserting PEEIL2005/000008
bal | oon conprises inserting the balloon at |east

241par Thethlethd dhokdifg 16 Gldim 240) dviiein ehe Gixpast dh¢lgddshecolon, and
bal | oon conprises expanding the balloon to formthe )
whesemsformingba Prassurgees qomprises fosminging Drersuifaesl Retwegpghe piston

heai%h8 e wAT of H&oiEL hod according to claim 246, wherein
expanael ng Pﬁe balT'oon conprises applyi ngpressure to an

jnterior..of, the bhall oon. us sSyringe. . 0 .
2 01 T84 et kSl hE S 2P PerbbeoDife BF et Wmprises
plabiab tHeAiktyn Heb@ irddipsc ¥bifatt voigethe Walodf the BIdiact. unen;

inflating the cuff to forma seal with a wall of the

24P0dYh HERIHd fbcBrdihEidélhim 040, B MpRikX fa8ilitRR8 Pasibze of fluid out of
andi nserting an elongate carrier into the | umen

thetGirteagyy fromra. proiralgsitevaithip ses@Etradi poergmal teethe pisfon lead.
The nmet hod according to claim 248, wherein the body
244.un®he nmetHadasosdingtooamy aeerfelaims B39248 xwhereinojpemingghe pressure
i ncludes. a. rectum. an erein inflating the cuff
Seaiﬁ?fﬁ???éé&l?ﬁ‘}ga ?Hb“‘irﬂlée\gguff to formthe seal with the
wal |l of the colon in the vicinity of the rectum 250.
248\ Mt Redod QURIprRINgY: inserting, through a proxinal
openi ng of a body Tunmen, an elongate carrier having an
i madpsediagtan penlacballoontatyieast padially dntona grexiwphppeping of a body
a distal end thereof; and spraying, fromone or nore
nings in the distal end of the carrier, fluid onto

at  leg@aiding fRridllodn ad foie aissridetwent theibatloce und @ wa2lodf the body
The, nmet hod according to clai m250, wherein the body
lumemisrp vigigityd dheprogimeal opsp@ginher ei n i nserting the

car 8 biige bAIEE [t the! | 1t through
oSSR A, HIFRE W0 D1 of P bl s o
theeliloonsdndg: i nserting, through a proximal opening of a
body | upen, an el ongate, carrier having. a
| e gEPBESRICTES AR BISTIF Rbed¥apatisia fo therhafigen
vicinity of a distal end of the carrier, for providing
246mildemathod aegording & glaing2d% ng; and
wherein the body lumen includes a colon,
wherein the proximal opening includes a rectum,
wherein inserting the balloon comprises inserting the balloon at least partially into
the rectum, and
wherein expanding the balloon comprises expanding the balloon to form the

pressure seal between the balloon and the wall of the colon.

247. The method according to claim 246, wherein expanding the balloon comprises

applying pressure to an interior of the balloon using a syringe.

248. A method comprising:

inserting an inflatable cuff at least partially into a proximal opening of a body

lumen;
inflating the cuff to form a seal with a wall of the body lumen in a vicinity of the

proximal opening; and
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i ncreasing a dianeter of the carrier in a second
vicinity of the distal end to an extent sufficient to
w@omshssom t he | mage- capturing device a di st anceCT/II23000008
wal | of the lunmen sufficient to enable omidirectiona
f otnssiting apfelorigats eratjer intypthe himen theoughean GBBingTthet passes through
the rLrlﬁ‘t hod according to claim252, wherein the |unen
el udes a gastrointestinal (GI) tract, and wherein

rt| he c rrler co RS i nsert e car ier
249 6 et Ao e JIBRERG Dot Tt b bt 5 colon,
whef@ﬁ Hfé‘?br@ﬁﬁf&[ gl bBgnk @n&ﬁ&'s D étam, WhEhkkin ﬁﬁfaﬁﬁé I'dibgcﬂff‘@ompnses
di anmet'er conprlses i ncreasing the di aneter of

inflating theeeuff o fohm thesmhwithiths wall pf sheodolethit the Imlmty of the rectum.

i mage-capturing device is at least 15 mmfromthe

wal | The. thod according to any one of claims
25025?%%%5\/%%@&5 % he G tract includes a colon, and

wWhetiseitihgl teeagh B@rétimaCepenigt oCHPPdy Bdten| BS elonibig chitfer having
carrier through t he proximal opening of the col on.

an imege-caphEinged geignieovieingy ff o gstal iRd tharepts and

in n r r

i ShESEE %Pﬁ? ﬁ%g LB HRREbrGRR 1958 AL AR, e, fuid onto o
leasb&powtien oBthednthgdaptmridy devide.net hod conpri si ng: form ng

a pressure seal between an inflatable piston head and
251a VRl m&@hodaddink orelaim X80 Skhdrsi the Bbdﬁluni@&ﬁﬂlﬁd&l aﬁcolon and

pressure in a proximal portign of the |unen prOX|
wherein issrtiiasthe gariss ¢omprecsinsating theraader thrsugh ;Sh%g@mr@al opening

pi.ston head; and advanci ng the piston head

Ofﬂ"léfpotl&fly t hr ough the | umen by: applying a first

applied pressure to the proximal portion of the |unen,
Zﬁand&n&@Mdﬂdﬂpﬁﬁﬂ@ second neasurabl e pressure in the

pi ston.he to.the t . measura

to, b
Py AUSHIEE Mough arGATIRAPPIERE PR bORY [HHRCH: dhetpigetscasir having

an 1%@&10111%611 %Héﬁce Bk ed@BRkth 19 a FirSQAGAHAy BPRIAiRS RUVTIY @urrier, for
pi ston .. The nmethod according to claim

prom;dfn,g demmlmhblatendsiﬂﬁwmgl andes a gastroi nt esti naI

f h
Coriberehdl p PR hd bRl AaPo B VIGREY St P ot gpd to e
extéif@%dftﬁf&tttb epovatidn €fe fnfre@aptuiiagt dev?&ga d'ﬂl@ldée&&ﬁda wall of the

according to claim258, wherein the tract includes
lumgn guifisient to-enaffeomnidireeionahipcusiag of ﬂ@stmaée@&wrmg device.

conprises formng the pressure seal between the piston
253. The method according to claim 252, wherein the lumen includes a gastrointestinal

(GI) tract, and wherein inserting the carrier comprises inserting the carrier through the

proximal opening of the GI tract.

254. The method according to claim 253, wherein increasing the diameter comprises
increasing the diameter of the carrier in the second vicinity such that the image-capturing

device is at least 15 mm from the wall.

255. The method according to any one of claims 252-254, wherein the GI tract includes
a colon, and wherein inserting the carrier comprises inserting the carrier through the

proximal opening of the colon.

256. The method according to claim 255, wherein increasing the diameter comprises

increasing the diameter of the carrier in the second vicinity to between 30 and 45 mm.
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head and the wall of the colon. 260. The net hod
according to claim258, wherein formng the pressure
W@ e@b/o6onpri ses placi ng the piston head in di rBCI/IL2005/000008
contact with the wall of the @ tract. 261. The nethod
ac | igé-m 258, conprising facilitating
257'pa§g%g€gegfcglgpﬁ%§gout of the G tract, froma porti onl off
t héorBling mamesstiesseal betyeen eanpindlatablenpigten bagel angha wall of a body
I net hod according to any one of clainms 257-261, wherein
e positive value is between 1 and 5 mllibar. 263.
ThendaBiracs AREAleBiuRgb]¢ Predbaderin 2GRoxintab peitivntdf¢he lumen proximal
positive value is between 1.5 and . 2.5 mllibar. 264.
to thetpaste hersk anta sncandaetyrably psrRsusAn &‘Fﬁ‘aﬁﬂﬁﬁné’%ﬁfii‘é ,
wher.ei n.re ' fép@]p(q] Hingd 18- pr essure
co%?@é§@gkgl{dr?ggﬁ§ggaz ond r%‘ggir abl et%’br essure in
the pi stapplyivged fiadt appliddnptesaire althe prndoal pestion of
application of the first applied pressure.265. The
mettRo 260 83di ng to clai m 264, wherein the initial

val ue 1§, eﬁegggi fhed s@ddld IeAtdrhb1B apressansl ivhBE epifton

setting t ond mneasur abl e pressure conprises
s etlicad do tHeeequelconilie nfirsisuncakirablg ressureitatheprowse) 5

and 15 m Llibar. 266. The.neth ' i m

264001 P& the ﬁ’@lﬂ @P? APIHEYS ‘e’%@ﬁ’g&ﬁg@g{r}%& gecg)#lgss ure
co 188 prsfidétordiston hedde second neasurabl e pressure to
be eéqual "to the greater of: (a) the initial value, and

254 D) Thd ' g{?ﬁs&c&r&ﬁ% Y5 dRkE 7 Siidfen BleliSindeRan¢laddstd ¥atrointestinal
val ue. 5 . A nmethod conprising: formng a pressure
(G5 ek, ratlvishereia irsingl thpirresnwrhseal eomprisendpimipg the persyure seal

I ; d | yi f Ui t t |
beraie e Ho00 2Hf BRar I S8 CHRME", o advance t ho
25 . | ts tﬁgg ngpg}gxgq gc!,caéﬁééﬁlcbbg{lﬁq fw e %ﬁgﬁ% 'Ctlﬁtggcl't Jgﬁgﬁde.s a colon, and
Wh%ng:?ﬂ fb%ﬁl%tgg gﬁ:tsglﬁé oL \%IhP?ilsei frhitg e tprestind sekieiedvéen the piston

mng t ressure seal conprises formng the
hequr melshie wall efithelveloneen t he distal piston head and the

wal | of the @ tract. 269. The nethod according to )
266 aiThe 263hod\eogling tohdaifd 268 awhereimclontiar the putssvre saplgcomprises

ploc (e Bt BelSb AR A 0 Lt B K Bchead and

the wall of the colon. 270, The nethod _?cc,ordi ng to 14 out of
2641 aiThe 268hodsereivg GIHTES reTprene s TEtRe Paggs PLOWd outo
nPERERAGHE piliSh A Pl G PR 634 b his@t heg@nt act with

act .
262. The method according to any one of claims 257-261, wherein the positive value is

between 1 and 5 millibar.

263. The method according to claim 262, wherein the positive value is between 1.5 and
2.5 millibar.

264. The method according to any one of claims 257-261, wherein regulating the
second measurable pressure comprises setting the second measurable pressure in the

piston head at an initial value prior to application of the first applied pressure.
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271. The method according to any one of clains
267-270, conprising facilitating distal advancenent of
wo b@sade®sal pi ston head by facilitati ng passageCDiL2005/000008
fluid out of the G tract froma distal site within
265. t MEhGnethbd atcatimizab claimt 26, silsteih ths ivitigh vAkgds betyen 5 and 15

...The nethod. according to.claim271 rein. .. .
millipaiopd VERER ST (36 kegd Mo TBlereit R, Sbrises etting the second

hd 4 ' ReedRaSSRUE @fliBa. anount of the fluid out
mea%@léwgk%&ﬁ{%ggt fromthe di slt al site sufficient to

mai ' st iHOrelilatih@ahe 8éconll@neasurable
6. Jpa e, RGBEHE fy Blaite oo R e e s
pres¥i€ c@inprifeaaulbtiid thg sehendaegsugablofpressaref o hegequal to the greater

conpri.ses faciljtati t he passage. of .
of: Bing el ok b et wreERIE BRsdhe Plys RGP FE

per mnute that the distal piston head advances
267di %ﬁgwdcg&?ﬁsiﬁgg met hod according to claim 273,

wherein facilitafting the passage of thcg f(iwd bady 1 .
corfpmiisge pressitle sealt hetyyeerha diskalpisen ead,and g Y@l ofgpbedy lumen;
of the fluid out of the G tract fromthe distal site,
per mnute that the distal piston head advances
di Spalying. RAE praseererte ahastanalondiang of theodistahpigdon, head to advance
wherein facilitati n&ﬁt he passage of the fluid
the pisteprheaddisteliy through heJURR passage of at |east 3 cc of

the fluid out of the G tract fromthe distgl site ntestinal
268perTheenethed peqordipgto elgem @<+ whersisths dumen inclyes g gagtrointestin

istally. ,276. Jhe oL (i & Bk T sure seal
@rfdromnd fV%lft@F"r‘?tfg?PlﬁgE%‘E gjqﬁsgg‘gea%%ll Sulpfis s, it e pres
bet&ERE 8RGI1 bReid idadbhdithet Wall pAisdiiaret. at | east 10 cc

of the fluid out of the A tract fromthe distal site,
2699_erT1‘Ee19Fh%'tH6€t Loldial tof girdizeBakvhpicti die GEadicaihchniees colon, and

distally. 277. The method according to claim 2171, he distal
wheveir formingehé pressire sepl comppisessiogaing the peessyig;sgal between the dista
. conprises.facilidtati the passage of the fluid out of
Pls}oﬂg%éaqcftggtwa#lrog&k%%eg%i stal site within the G tract

t hr gugh vent tube. 278. e_et. ' :
2701 s h PeoGEr I A3 200 TN G BALE A58 bBfalrp seal comprses

il HREPFiLOR heRPRSIiMRL YorRedtRYitH thegvdllne tha63 aget. of

pla%ﬁgt% urd olut ofe theIGI tract fromthe distal site

LI 27 e DRk DY 270 cahiing Pucilitating distal
27(Y:‘{: a?hwgﬁfg?od%gélgﬁ%t?acgll 'tat i ng the passagljlgzIlb 0] :
ad¥dndédertarfythé distal pistonvbead by fadilitating passegreobiy

and

f th
@a‘é‘g eogfthe GI tract
the fluid out. 0 .tract. fro | Sstial site
fropp ¢ fis TFIFFeWEé“ntt{’%b?fera‘%ﬂl { %ioﬂﬁgls{;%lj%p?%%&et%g' a proxi nal
end of the vent tube. 280._.The net.had.accordin 0 .
271 ailhe mghodiAcGOEFiRg Hbflf%‘l -EF Jhersn g%ﬁlﬁ%&{‘% g“"pﬁ%%%e“ the fluid
fori il hdsSES of S9URRULNES MelMGSs Bt of BiesGRirattofrom the
coﬁ%ﬁ%iefg{nlg t%ﬁgc{}%g %E%ezot 0 be between -5 mllibar_and,
distdisiteistificteat to AntaiThprasedrh ofl less SwndiOrmgililar af tiedigal site.
wherein formng the pressure seal conprises .
273. The method according to claim 271, wherein facilitating the passage of the fluid

comprises facilitating the passage of at least 100 cc of the fluid out of the GI tract from

the distal site, per minute that the distal piston head advances distally.

274. The method according to claim 273, wherein facilitating the passage of the fluid
comprises facilitating the passage of at least 300 cc of the fluid out of the GI tract from

the distal site, per minute that the distal piston head advances distally.
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inflating the distal piston head, and wherein
facilitating the passage of the fluid conprises

WO paosoedont ent |y deflating, at |east in part, tPeT/ti2eei00008
pi ston head, while in the G tract. 282. The nethod

27accqmelxﬂ@h@d3 a@dyding €o @fauﬁlzau RvheBif- fallitating) BeShaBsage of the fluid
form ng the pressure seal %sesmflatln t he

compH ses| a@i@rl@& th?eaarsagzs)i at potheatleigrant theoGI; fraftnirom the
dis %lte %%ppéﬂ Hledt th rtﬁ@ 5‘1911211 oﬁ HROFL VAP {hgfé!ll to the
al ston hea

an au |ar TESSUTE se bet ween

r .on. he of th tract .
27€y .%ﬁfg%tﬁ%% Rk Fﬁgﬁﬁgr \@{F%rﬁmh i e ppstdeR ot the fiuia
coﬁiphmcfaaﬁfaﬁhg ittitOpdseage! oTianedf A0 O Muidbhtasfithe GI re@ct from the

distal piston head conprises sensing a pressure wthi

dista] sitey per 8¢nt1|§ﬁ1%‘?rdhatﬁb%1@1StalZBIEton'hﬁ@d wbamees disedydi ng to
clai m 282, conprising sensing a pressure within the @
27¢r adthednethed acaprding tel ckim|27pi wheminhfadlitagag theheassagehafothe fluid

coBRG-0ale hNGTRr T o AL L B B8l vinan

thd@[aaurﬂ%hgﬁaoemnﬁ&ssure between 10 and 60 m | |i bar
duri ng advancenent through the G tract. 287. The

278t ol A&66d dbddeding 16 Bl 2 2wheRIPd 3Hifddng %Esf)zﬁgag% of the fluid
first measurable pressure, within a proxi nal port

compris¢sepassively a:@nnmmgdhnmassage vhthedivgd aiut oif sfteoG1 treetcfrom the distal
28 th d according to claim 287, conprising
S“%X’ﬁ‘%‘”hg‘ dl& sure distal to the distal piston head.
89...The hod cord aim 287,. wherein
276t 1 U g dascardt °g il Baret s ieue desmpassiggeqof the fluid

I I
R RES AN U BB M B bPUBOPLR Ty e i

site pthyn thg Gliect, byiagplyingswotian toamuetised eagpif fiengnatuber st
applied pressure to the proximal portion of the d
280r ackhe mlathoéiancdrdﬁlgabidmm PR, chiteeteduh armitis'bl@'nfabiéiaaiing the passage of
Cc ri ses n a second a plied pressure to
the fi 906131%*?3 ?q% g @S Giiaodhe dixal welon died fo be between -5
mﬂlﬁ’&&r&h@@lﬁ Bgnfbhyi d pressure conprises advancing the
di stal piston head distally in the @ tract by: while

28§pp|19ﬂenrﬁte1ﬂ8d fa{:(fo?{hﬁg Q(F Lﬁiaﬁg 2R SxRdtbifi fi)?m%%ﬂl%rp?éésﬂi% seal comprises

regu € sécond neasur pressure
1nﬂdrtmgdi13 tiistal pissdroleal padi \tvh)erbrﬁ fath’atmg ah¢ passhge @ﬁthe ﬂmd comprises

nmeasur abl.e ress rejnth |mal ion of th
infermifie }?Y ‘?E}SVé‘ R?étlv glF?fgtVﬂéleslé éléﬁw@l tract

appl i ed pressure
282." The method according to any one of claims 267-270, wherein forming the pressure

seal comprises inflating the distal piston head.

283. The method according to claim 282, comprising forming, at a position proximal to
the distal piston head, an auxiliary pressure seal between an auxiliary piston head and the

wall of the GI tract, by inflating the auxiliary piston head.

284. The method according to claim 282, wherein inflating the distal piston head

comprises sensing a pressure within the distal piston head.

285.  The method according to claim 282, comprising sensing a pressure within the GI

tract distal to the distal piston head.
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291. A method conprising: formng a pressure sea
bet ween a piston head and a wall of a body |unen;
wappspsiogs f 1 ui d pressure to an external surfacePCDIL2005000008
di stal piston head to advance the piston head distally
286, hr PR ndthed labdtRding ap lSaN 98P wirteift Mflating the distdl piston head

proxi mal openi h(g the lunen, a_piston head %Pessure
compyises dnfiptingothendigal piston, heaﬁetOrm ARATORCRICRRURY PEBVESRal Grand 60

MIﬁ%d%gc%&lctegl%%ere%hgor RS Tna pr cssur o seal

t h
25 AL SO " B S 26l B8 akE P ik
predsild) VetHg a {eoxGinal ;mrtz&zofm@ &1 &iabt poginkdl b Kacdistanpiktod ¢gad.
a colon, and wherein formng the pressure sea

28830”1?1% %%?hé@ﬁé@o%né RecRI® 284! Sorh: gﬁémg RENERS atﬂ?@ssﬁfeﬁ&l@ﬂal to the
head and the wall of the colon. 294. The met hod

distat pistadi hegdt o cl ai m 292, wherein forming the pressure
seal conprises placing the piston head in direct

28%onfThe tmethod dcbardingl fo dhbint 1287 Gwhareiot inflatisg thdalistalt histbn head
according to clajm 292, wherein sensing.the.pisio

comBERP SEVA OB SEbI R, VB GiHl g heR
& essure via a passagemaﬁ n fluid comunication with

29%n  The arqtnd aspording 1Bk A3Read, when a proximal end of

e BEIRSEhs16 flash anhDal i Sl presn

theyrowingil pgrtion ofltlzd @Gi 282, wherein sensing the piston
head .pressure. conpri.ses sensi t he pi ston head .
ot o ST PRBHTLTE] (13 PTieis e SOREises GPPDFHo sniees applied
pré6&R 16l thidifor O MeBidA%ist¥hRERI EngeNSi ng the pi ston
head pressure conprises sensing the piston head
pr eseherain vapalyingthe sthujé wasssurs redroprinss | alvaeying phey tistpl piston head
to an interior of the piston head via
‘h$ﬂ 1&5@%@3% % 298. The method according to any one
of clai W&w}ﬁ&lap%gi’ng tﬁ@ﬁma bired ;&emm th@proaumalcpdmmy
of the proxim a proxinm

openi t he tract,
portion peedatingthe ﬁeqqmg rp%*mahhﬁ prsssure dn thy distad p@ton head to be
trach, alztg Szl’le f g‘tem sIuPa%?e ﬁ%gs%géjinnﬁle oﬁhﬁ'l H%I%%ﬁ o HEER At plus a

sensi proxi me res u e Co

sengjosigive Ivelua;mppmlngometsd:@ndppphempmss‘m@m out si de of
the G tract. 300. The nethod according to any one of
cl ai 91-297, . conprising sensing, at a vicinity of
29t1he‘g|bns On?ib’@mgng of the G tract, a distal portion

Pr e€srdtthin 'arbr@SSQfe%Eﬁlbe%eh'a%tgﬁ hEiHealﬁ a WhRGF a Body Aimdi?

t he pi st on
applying ﬂuld pressure to an external surface of the distal piston head to advance

the piston head distally through the lumen; and

sensing, at a vicinity of a proximal opening of the lumen, a piston head pressure in

the piston head.

292. The method according to claim 291, wherein the lumen includes a gastrointestinal
(GI) tract, and wherein forming the pressure seal comprises forming the pressure seal

between the piston head and the wall of the GI tract.
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301. The method according to claim 300, wherein
sensing the distal portion pressure conprises sensing
WO b@sas®eal portion pressure from outside of tPET/H2005/000008
tract. 302. Apparatus for use with a
293 olTagingdhdd acefiidd kdbRirh 2000 wheRSS tHeeGP GUEE Encludes a colon, and
conprising: an elongate carrier, adapted to be i
whesei fareing the Grgsra sepl epmptisesdpaning ghopressupb g¢al lbghegen the piston
he%?ﬂ} achg.{vﬁfl%kﬂﬁic%fogp head coupled to a distal portion

e carrier and adapted to: be in direct contact
ith,a | 1. of the |ungen n.,the carr.ier is inserted .
20 g8 et ol R D YRR 5O RR T S comprises
placliighte bitoh@ R ISdErePeditRS Mithehd Hamof fie Gitcd. pressure
source, and facilitate passage of fluid out of the
295 UMRe Fh &b aééotr&n%"tB At D62, | WHEBindbctkk the $i8®n head pressure
pi ston head. 303. The apparatus according to claim
corpprises\whating the prstarubead messtireora @ bagshgewrysin dlmi¢é eaniniumication with

gontact. with t |l of the lune nmprises a Lo .
on ARG RSBk oo Bl vhertp ot Pl T ol BEERGE S Py ongeed in the
vidifiey ¢¥ithé proxig@dpasiab BSthetdiaraonl | of the |umen. 304.

The apparatus according to any one of clainms 302-303,
298N ergeNmbth6d l8EBEink 6! UARS 202 IRRLER MSHb! tﬁ%ldpigﬁl) head pressure

tract, and wherein the piston head Is adapted to be In
conhiprisastsensing the tpistirt lread preskire dfont biatsi@e of theddl twhan t he

carrier is inserted into the A tract. 305. The
29@ppdhat methad eocatding tboclaihaRf?, 304ereinh sgnging thieepiSlont hieadt pressure

i ncl udes .a col on nd wherein the piston head is . )
cow&a?se%fnﬁlagﬁﬁe Pistog head (PresshicatR APasiAgs WAk 4nd copRgsing applying
MEELRSUHO Rl HRriBAG the bislch eld 1t e phidhbdife cOl O,

306. The apparatus according to cl gl m 305; wherein the

pp t ' nt_t . Rg#k el .
298P0 IR oG IRERES, @ A n U Priely 2o Rg! i dnbng sensing, at a
vidihigy folf Lthel ppestimal opdrdng wiethe tGlr oagh at prexinedtpértiba. prdsktre in the

The ar at cording to claim306, wherein the vent
prcpgg@?]e I%Sgé‘ﬂ%ﬁéraﬂ%fi ne an inner dianeter thereof

that is between 1 and 3 mllineters. 308. The ) )
299ppakhst msthodc ascarding tto elpim M980 evharpiar gnsingh éhey geximal portion

R ISR BRSSO PEASRNS lc €oc

0 ai m 306, wherein the ven ube A apted .t.o be .
3000 08 actIEig, B Al one™0k platEs 25T 0o e Sensing, at a
vi¢iafy bf thetpeoimel |Remade tIf GI figctf 4 disthl portiof hressure in a distal portion
of the GI tract distal to the piston head.

301. The method according to claim 300, wherein sensing the distal portion pressure

comprises sensing the distal portion pressure from outside of the GI tract.

302. Apparatus for use with a biologically-compatible-fluid pressure source,
comprising:
an elongate carrier, adapted to be inserted through a proximal opening of a body
lumen; and
a distal piston head coupled to a distal portion of the carrier and adapted to:
be in direct contact with a wall of the lumen when the carrier is inserted

into the lumen,
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the lunen. 310. The apparatus according to claim 309,

wherein the vent tube is adapted to be coupled to the
weuaisioesn4gour ce such that during operation of PO®1L2005/000008

apparatus, a pressure distal to the piston head is

bet ween padviahdddiistaiiy Ghrd“dgﬁl ik ot Amen3ihresgdi®e to pressure from

apparatus accordi ng to claim 305, wherein the piston

heate flichpragseasouesepand nf| at ed so as to attain and

mai nt ai n [ i t f o ‘s

col on- asifyipb&ce SERLAC LAY fo tRelRen R s fithin the lumen

whedigfahtot the pBfupdread.us conpri ses an auxiliary piston

head, coupled to the carrier at a position proxinmal to
303.heTHE apkatid Sdcordi 1AWEB 6, RvHelein ansuter surfadel sftthe piston head
. head is adapted to e inflated so as tQ attain and
in getpstawith dhe cxall ebrihe dmER CRMPHEEAIIPW GRICHRE genting, suitable for

,facﬁﬂéj[in‘@k%ﬁ{g%ﬁtﬁﬁiﬁt%{lﬁlga%%@;?ﬁs} ARGt biTRe Wldne the

carricer umen, the distal piston
ead,is adapted to.be.in_a at . hel r .

3Ozgef &B? SHPYE Se%\°§f’rquﬁg 63rqny3|8ﬁ%los aérilélggslb’gﬁ\?/’m h%ﬁ%}e{em the lumen
incBies higasbiRbatnan(d13 adctb aidrghatinahelyisionfHead Bladupebdreibedn direct

advanced distally through the colon in response to
coppas g8t owh o iheKd tFAcL B e SauHes IBtwied A e CBfmeat at

| east one other time while the carrier is within the
3060d The apparatus hecoading Itd slaym H04t whetrivathe i teags preludese pelon, and

in.a,state of bein l.ready flat . [ r
i Rugn gy s SR ROt S ep PR huh SR BECbion when
theddab@ardy insédddh®thabelolei ng advanced distal ly through

the colon in response to pressure fromthe fluid

30RF €% raz) S G cording: tol BIind B3I dhbRirPfROimbhtiué @ombakdd a vent
311, wh Fein the piston head is adapted to be .
tubhen tut wherearthe pisttefhead ésiadaptedde Sacilitate tlag passagel ofehe fuidyeut of the

col gn reby . to facilitate the passage of the fluid
tun BouaBe PSR { om t he o1 te wi bain the | uron di ot 2

to the piston head. 314. . The appar.atus accordi t
304y ajlhespparatfp apeording ﬁ%‘:lﬁ%gﬁ% IR Fhﬁ,\feélggl%& 18 gﬁapeg to define an

infir ARG Aere BRIV HEWREA S Ahd 336iARAAMs! O sense a
pressure wthin the piston head. 315. The apparat us

ccopgli ETRANE i, ¢ tube is adapted t
R L R R i R R R e
papdieelg peninihe bassagdef thefloid ditof te ltimed.he pi st on head.

316. The apparatus according to claim311l, wherein the

309PParit sispat@id hdcoeding 1@ IcliinnB06, priessinrtke yems dube is adapted to be
adapted to _sense a pressure within _the colon proxinmal .
coupled fe agfusEPhsAVES whereby to actively facilitate the passage of the fluid out of

the lumen.

310. The apparatus according to claim 309, wherein the vent tube is adapted to be
coupled to the suction source such that during operation of the apparatus, a pressure distal

to the piston head is between -5 millibar and +15 millibar.

311. The apparatus according to claim 305, wherein the piston head is adapted to be

inflated so as to attain and maintain the direct contact with the wall of the colon.

312. The apparatus according to claim 311,

wherein the apparatus comprises an auxiliary piston head, coupled to the carrier at

a position proximal to the distal piston head,
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317. The apparatus according to claim316, wherein the
apparatus conprises a pistonhead- pressure sensor,
w@dapes4t 0 sense a pressure within the pistonP¢EHR005/000008
318. The apparatus according to claim316, wherein the
apPAeadii She AiRiliase pistondh&idals Jaapied 1o ebes triftaded sadapbeddtain and
to sense a pressure distal to the piston head. 3109.
mairtsén dipsheentart withdbe el @l ths ole %11, wherein the
apRaaLUs conprises: a pressure sensor, adapted to
measure a first pressure associated with operation of
t he appaepatus Jeaahcheaimowhile theumirier invathiethettwdy dgubmtthe distal
a second pressure assocjiated w oper,at i,0 f th .
A opaNaD Jehd EoRUREB o Rebat i BRatieat deflaed A least in part
D! SHmiifishedfily i3 A% allfardPRSbAHE] Aees) dirballyt Rifltedl Md being
319, erein"the pressure”sensor is adapted to neasure
a padyeseeddistalletraghfthoelomi tespanse tnpressyragropt thegluid pressure
pressure djstal to Hi e piston head, a pressure
pr o0& 2% the piston head, and a pressure within the

pi st on h@pds atdedst odd6thSPMHAE HHils tRCEAFiet ROvitlinthabsdy lumen, the
319, wheréin the control unit is adapted to regul ate

t heaywikiars pistorbedadds pdaptadrie ey astate ¢irleaing p]éeaé;ié(g@gpt_ed at least in
322 Th . ' ng. D 210 i .
conbrb P fPREREN. FiBTaE Rl hith Bpl Beith ot ifdled BR1 being

essure ot

t haadvahedd distany tHreaghuthe doloy itt Rspgise 36 pressarerfeon the3?Ed pressure

The apparatus according to claim 311, wherein the

pi stBHCHhead i s shaped to define a proximal |obe and a

di stal | obe, the | obes being in fluid communjcatjon
313y t Whe apparaiup @ecordipg to ?l?éma%ﬁa mderein sbe Bistemh Beadoisdapied to be
. .323 el el LU foa.fir '
ety ooty udMpef it b oBBE, Bhelehf 1 PRARa B passage
of i€l EObabfakl meeatfrdnh gkeaite withiretheiluimen distal te thefpiston head.

second one of the | obes is adapted to renmai n const ant

314N tiAE BPASAS Acrding GHIREAR J1N, GAbRH GcadPphitusBelindsitRt a piston-
thereto, even if the volunme of the first |obe is

heatbpresssestnsemadaptasite isensg apressergmathip the pistoRdead.r st and
second | obes is equal in steady state, regardl ess of )

315 he The appasmsi accardingnte ddint Akl fwhesein| thbexppa281s cpmeprises a distal

appar atus accordi ng to cl ai 1,.wh i, t i

PrSg SSOE Arie 4 B ST MRy SR e ls eR AR bgec
10 and 60 m |l li bar. durin gvar}%erre t through the, imal
31801 e 2BPEATTRECRYBRIREIARR AL GTAF G Ui AL T oppuprises a proxima

pr%%%&tre%.hllﬁo},thﬂaﬁeé E@ﬁng@ﬁﬁregﬁr@@ﬁﬁﬁlﬂe EQ oAPYSORRA] fcht!hg p&¥on head.

e colon 1nresponse to a pressure fromthe fl ui

31?;??’12}%{%331%{{{5%%&@&% o6 RS Rt ﬁﬁ@aﬂ&ggﬁ@fzo&ﬁ%es a piston-

pressur
head-pressure sensor, adapted to sense a pressure within the piston head.

318. The apparatus according to claim 316, wherein the apparatus comprises a distal

pressure sensor, adapted to sense a pressure distal to the piston head.

319. The apparatus according to claim 311, wherein the apparatus comprises:

a pressure sensor, adapted to measure a first pressure associated with operation of
the apparatus; and

a control unit, adapted to regulate a second pressure associated with operation of

the apparatus responsive to the measurement of the pressure sensor.
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327. The apparatus according to claim 326, wherein the

pi ston head is adapted to advance through the colon in
WO e@poa®ed t 0 a pressure fromthe fluid pressurPCHOLOEH00008

that is between 50% and 100% of the inflation

320" eThY afparSd8 acddi€ind RO Ak US| 99 GEefcilh % $rosstteatdibad2 B adapted to
wherein the piston head is adapted to be at_an

mepgHre apresprp selsyed Eopdhodisirongstrgios e Prgsup Wistal do g piston head,
t 1
= oRUERERIERN o B Shtn R 3R ArendinR widBERRRR PhS,
2fs” s ppar RS R e cBihon RratBe R B BiY oSgttapted o
regliiBe AR DeRGGRsdinRd by ehprdssitedddsorwher ein the
pi ston head is adapted to advance through the colon in

320 ESANESH hi@nA bR %o fol 2 3L \fvﬁé%éiﬂ 1BE CORHOE ui® UisCadapted to
that 1I's getvveen 30% and 100% of the inflation

regilate 8 prassur@ Bther thiae thgy being messwred by themyessuresensom 330,
wherein the piston head is adapted to advance through
328 he Tdwlappardtus hespding ¢o thaim 3t .esbareia the pisiontead isubhchped to define
ress source t s hetween .50% and 10Q% pof t.h
a HhopEa obs o & GEtA b5ty 105 S 2 i Rl i each other.
clai m 331, wherein the piston head is adapted to
324y e arpHatys gerordag &utlaw 3#.r esponse to a pressure

f | M i %
3 B&%ﬁe@ﬂfg \}idli]l.&l‘lﬁpsﬁé ikt Gne OHRE Gfoﬁfg g§ ad]aﬁteg% e Base B¢ r@%nse toa

ation pressure. e appar at us
coastrictiati ofggh¢ coloh adjacedt heratdyer ei n t he pi ston head is

shaped t.o define distally-narcrqwi n ortion, and is .

bt ue el teand AR ie 18P opdBateH € el copant n the
abRinck g 20iBhad iy cHBh I RHhae: RGP theP@b Ndven! if i Wb of the first

direction en the piston héad is in the colon. 334.

lotithis dappasedtand according to claim 333, wherein a
proximal. base of the .distallynarrow ortion has
Char SEEPT S PRSI PR P AP AR anerdriophngs flef Igdpady state
refdtaRsPofdhe Rk &ise &f valbmb @@l fasflabd. of the col on
hrough which the distally-narrowi ng portion is

32@qapflﬁedaﬂp9raﬁﬁsa%co 18 RYait 10886reR tHeston head ils }e}d\al\\%tgcnl to be at

di stally-narrow ng portion does not inflate ful
art inBatirspressore betwérat 1 Opandt60ahillibee dorhg advaBeSnentthrewdio the colon.
conprising: placing a distal piston head in direct
320Nt Het appatrdtus avedrding ftoacliiad 325 uwhereia ipl piston Bidadi i adapted to
di stal piston head e the

ressure o th t o advan ]
ad?ﬂ?‘%‘ieo‘ﬁ“’r‘\lggahed‘? P11} SPSRYRSE {fyh PESTEHTR Spyn fhg fEid Presgpre source that is

bétEdd 328 LAD B0 PASE ARGnMEtidn preduut of the lumen froma
site wwthin the Tunmen distal to the piston head.

327. The apparatus according to claim 326, wherein the piston head is adapted to
advance through the colon in response to a pressure from the fluid pressure source that is
between 50% and 100% of the inflation pressure.

328. The apparatus according to claim 325, wherein the piston head is adapted to be at

an inflation pressure between 20 and 50 millibar during advancement through the colon.

329. The apparatus according to claim 328, wherein the piston head is adapted to be at

an inflation pressure between 30 and 45 millibar during advancement through the colon.
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336. The nethod according to claim 335, conprising
applying a low friction coating to an outer surface of
wo b@sps®son head i ntended for contact with theP@EIL20@H000008
the lunen, the low friction coating being suitable for

330.acThé ta@%;ér&@ls Sdcbéidivg &f claie 3295 tvdRrdieale qgabﬂﬁteaﬁ hie adapted to
wall of the lunen. 337. The nethod accor W%]Pto any
H

advgnes troughdhegolonan sesponsse BdIressHIedT: i tgRRuge gpurce that is
bet%éﬁ% 56‘%%83()()%6'& tﬁglﬁla{1{3r?§fessu?@d wherein placing the

the piston head in

s 35 R bt R st
advai6é tHiESshethe @b, in Qé‘t@oﬂé&&b Y p’tes@h@Cﬂrcﬁg ﬂtléw €lufd plessurheadce that is

i ncludes placing the piston head in direct contact
betyeen S8%ogaKd| 10870 efithe e¥lagpn prsyire. The net hod accor di ng to

claim 338, wherein facilitating the passage of th
3321 uffhe mmanse@ccbahmg ite glaimg3lhevheaeis tipe mﬁtonhleeam ii aflapted to

rou h .a_vent tu
o {afige Sptelfine, B i Yrsb € einaliin U0 S Bk P Rhurce that s
betHech 58% AHIETDY, 3fde idiiioARiROEeaccOr dl ng to clai m 339,
wherein facilitating the passage of the fluid

33§ oAtk gﬁarﬁﬁé N RINg RE ERlh Bl DOwhdISinRRS pRUsh Bdad!if Sha 3Ped to define
luid thfough the vént tube and out of the |unen.

a df*tdl}rmirmmhngmom@l, aggd isadaptad ko ‘%leequgnéq) the colon such that a tip of
o B s BRBESI P b SRR g

colgmt hod accor di ng to claim 341, wherein actively
removing the fluid conprises applying to the site
33@' St’ﬂie %ﬁ%afatﬁfs &c%fcﬁ’ﬂ% heedid 395 CHRbich PYIrvRigMhl base of the distally-
't bar "and +15 m |11 bar. . The nmethod according
narrowmgpcrrtlam 8as avblearadterispic ﬁ@li}hglﬂtatﬁ:é dinsetonthabisdaigar than a diameter

ect cont wi.t h .t he .wal | es i nf i n th
ot} 566 RARLT e S0 bR Shiep B BT el bl st o
paBRivitiead ﬂlB Dast bEfHe distAlyARArroMihS pbi‘tﬁ)nV@d)és @t ibfigte fully when the
colon. 344. The method accor di ng to claim343, wherein

bashis imthahpart ebsicolasis: pl acing an auxiliary piston head
proxi mal to the distal piston head; inflating the
33éuxiAtnmtlyocbicem;3ﬁsihgad to an extent suffi ci ent to

ta thteallggqlgag disgal g{s?crngl%lglflrngﬁl ec? (c)?r]}%cg?%m ﬁ{‘ h g aVB% dy 1@hen:

pi Stéi)?)l}hﬁgﬂﬁuidspr@éshfé 16 thd\@istaPsi¥toh heBdto eCiBfahaé thegplitbﬁi head distally
di st pi ston 'head at least in part, such that at a

thyasigh test ey lupeniasd- head- defl ation tine when the distal
pi st rcllihgaﬁlg%r#agsatgﬁ 8f‘ﬂﬁfdac§u? of {hekiﬁfn@lg 3k £33 Wik Ae8tnRh distal to

| eas
the piston head.
336. The method according to claim 335, comprising applying a low friction coating to
an outer surface of the piston head intended for contact with the wall of the lumen, the

low friction coating being suitable for facilitating sliding of the piston head against the

wall of the lumen.

337. The method according to any one of claims 335-336, wherein the lumen includes a
gastrointestinal (GI) tract, and wherein placing the piston head comprises placing the

piston head in direct contact with a wall of the GI tract.
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auxi liary piston head is inflated and advanci ng
distally through the colon in response to the applied

wo bas@dejpressure; and at at | east one ot her ti meCTMIL20&5/000008
the distal piston head is within the body | unen,

33def Il Ranbd %c@r'éﬁh%'t@rc}'alﬁ' $oRiead (Bd G e8&dt th®uB& & colon, and
such that at a auxi | 1 ary- pi stonhead- defl ation

Whenrm plao;m thi @lsémxhqcadang/lu@ﬁ:sspl@ung éedpiston ihgad intdineet edntact with a

fﬂ% | ready deflated at least in part, the distal
Li'oh° g%d Is inflated and advancing distally through

& 06 aFRA0G & L 335 R BT F% By of the fuid

coEﬂi)%sE’oa%ﬁﬁﬁn%f ﬂfehﬁasgig‘é' & et f18fd bieot %El'mﬁmﬁﬂoﬁgﬁ' a vent tube
intermttently deflating the piston head at | east

exprading 816 the e distdl ito dleanst@m beadgotaite lomiside3df3he Mmm n
the net hod conprises sensing a pressure within the
3401 st B methdd a8ebidinghe clapmB39, abemin favgitsting il pasl8dg; of the fluid

wherein the nmethod cqonprises ure '
oot BPes g S e DHEPashee o (odurt Supzboibe el o and out of
th@ffddi ng to claim 343, wherein the nethod conprises

sensing a pressure within the colon proximal to the

4\[}}12@% B gd ﬁgc dlgy’cg IHELD, JGLA%Y! H&ﬂlna@n lpd g%s%é%qof the fluid

conpri ses’sensing a pre sur
amhnmp$&M&dyheadwngﬂ&fhﬁhﬁnnﬁmhdmnamcording to claim
348, wherein the nmethod conprises sensing a pressure

343, stHhe tngethdie apt@ting headaim33U1, Miersnt haitveare criivirg the fluid

to claim 343, wherein the net hod conprises: sensing a,__.
compprises ApRkEng e thysie disial del the RiFfop brade Riesyerhs “M%ft“hgdmlhbaf and

+ figgul ating a second pressure associated with
pertformng the nmethod, responsive to sensing the first

%esfﬂe metho% accm?]ﬁrg 0 [\ho %%%ORN epegnt acfnlf%a tﬁg 5%‘ h%adam direct

ereln sensin IFS preSsure conpri

capts Sutheths @&aﬁcdoﬁfbrfséﬂmﬂaﬁﬁg khespisarnehs td mE eﬁtfent aufﬁcient to attain
pressure _distal to the pistaon head, a pressure
al}S’rlaﬁlinF?Hl the dirgefcoptast with ﬁ@aﬁaﬂ afriéie §0l8Ressure within the
&hston head. 353. The nethod according to claim 351,
er Eheqmetbgd beqordige thelaine 3&h dviisrais thermetbodsompeises:

regu the rst essure. 4

acc oplait’l% 9? 8“’8 l%yr%l%%r?ﬁeﬁl%?%m??% tae ﬁ}f éét?lﬁg Eecond

pr esfflaing @RSauxdliary Pidtordl Bed gl bR tekRgt tifbicidnt 36 attain and maintain
pressure. 355. The nethod according to claim 343,

dWFéF@iltﬁCtlvﬁ?hIth? wial of the gl on head conpri ses
at at least one time while the distal piston head is within the body lumen, deflating

the distal piston head at least in part, such that at a post-distal -piston-head-deflation time
when the distal piston head is in a state of being already deflated at least in part, the
auxiliary piston head is inflated and advancing distally through the colon in response to
the applied fluid pressure; and

at at least one other time while the distal piston head is within the body lumen,
deflating the auxiliary piston head at least in part, such that at a post-auxiliary-piston-~
head-deflation time when the auxiliary piston head is in a state of being already deflated
at least in part, the distal piston head is inflated and advancing distally through the colon

in response to the applied pressure.
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inflating the piston head at an inflation pressure
between 10 and 60 m I libar. 356. The nethod accordi ng

W e0osloeiona 355, wherein applying the fluid presBCr/@.2005000008
conprises setting the fluid pressure to between 30%

348nd THOQR6tRAd h&tRrdiff k@ biaRi 308 SRBdERn fadAftatid merglﬁatss%d of the fluid
according to claim 356, wherein applying the fl ui

outpidbe Inneencepmpinisseintermitisntly defiating) the @igserebendras least in part.
bet ween 50% and 100% of the inflation pressure. 358.
34G.he Thethettlod acosrdinggtot daiol d#%n Bhé&;eimtibe aigthochtbmprisgy sensing a
t he pi.ston head conprises inflating the piston head at
preﬁﬂ“?ﬁ’f‘ﬁ’é‘fﬁ’&?l%‘i’%ggagfe bet ween 20 and 50 millibar. 3509.
The et hod according to claim 358, wherein inflating .
347 he The sheiRof ageerdBgplo; daian BAsy whewrin ithe mthed sompHcs, gensing 2
L R ' : and 45 mllibar. 360.
pré_léﬁuerle %ﬁlﬁ%ﬂﬁ%oﬂfn@ﬁ&&ft@ {RES WSS Reat

accordi ng to clal m359, wherein applying

he -1 uj c j s ' ' . .
S48 dbis it BEER BT 351 SBhbAE L Frhil Foprises sensing a
prd3s@s stlthén thdGblonlreximmei twtile piaarttiadg to cl ai m 360,

wherein applying the fluid pressure conprises setting

34bhe TheUingthidl fsokidthg ® Blefvean, H%andhd R%MEd cbhrises sensing a
inflation pressure. 362. The nethod according to claim

prasure wien giepigppbgadag the flui d pressure conprises
setting the fluid pressure to between 50% and 80% of
350he Thef ingthiod racperdisgu tee claé 348 Avdwseie rthe anghod icogiprises sensing a

ui de,. r at |leasy partially insertable into a
pr%swidh%ﬁqggléwlﬁtangpaé body | unen, said gui de menber

iinclyding, a,first passageway connect abl 0 a source
33t 1l raetpd acsprtind Mﬁaé%o%?@aw R ficGpedes SAHBHSHor

sl %ﬂgngw@r@?éssﬁ@ LEYdeed JHith éyﬁdgfrﬁf filShethadthnd

pi st on head unted on said ca erein a greater
f | virdgateesa sezond prasgroassacipied xiithapersoreng thesmettiod, responsive to
i.st&nghead than on a distal side of said piston head

Seg?‘% CIURREESHCst on head and said carrier in a distal

irection in the body |unen. 364. The system accordi ng )
3530 S methed acopidingith CLaHP&%i @Yﬁ%fﬁnh SRS e FGRiaIES Comprises
sel?iﬁﬁ% _a@i‘@ssﬁi@%@’é&éﬂcﬁ&ﬁ @ﬂerlg;t EhsEhinh rBF3H fires%’\?@ _ﬁ%’taﬂ 18 &leDiston head,
cartier 1ncludes a second passageway in ui
a pressuLeprosiniad o Wietpistembahdpirstt aopressoze wathah the pistart bdside t o
a source of fluid pressure for inflating said piston
333e adThe3 afethothacsyding o aclaiar 365 hg wheereihateguidtitg thelrsebaid pressure

conprising . a vent tube passing through said piston
C%@@W&Vﬁﬂ%%%ﬁ@?ﬁ ®di stal to said piston head

t hrough which fluid is ventable to the_ outside.
354. The method according to claim 351, wherein regulating the second pressure does

not include regulating the first pressure.

355. The method according to claim 343, wherein inflating the piston head comprises

inflating the piston head at an inflation pressure between 10 and 60 millibar.

356. The method according to claim 355, wherein applying the fluid pressure comprises

setting the fluid pressure to between 30% and 100% of the inflation pressure.

357. The method according to claim 356, wherein applying the fluid pressure comprises

setting the fluid pressure to between 50% and 100% of the inflation pressure.
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367. The system according to any one of clains

363-366, further conprising an imagecapturing device
worewsewd4on said carrier. 368. The system accordi/mgoesz00008

claim 367, wherein said inage-capturing device is
358.td| &"h? Endtlﬁ)sc}éa?ijcdrfdmgstomiahﬁ 8685 368ereihinflaying dhn pistoay iad comprises
) 0 claim ,. further. conprising a r y_tube
inflaigg SergstomheadqH a8 gﬁﬁ“@&rﬂ@éﬁ%‘ﬁ%ﬁ%%ﬁ Elg‘ll%%ﬁ "d

I mage- capturi ng device, 370. The system corgin t,0 .
359.an{Themeetlefd adcarditg BedadpES8s whersd Hg"tﬁlﬁ*agit § R ﬁ‘faﬁ‘i PIPLISCS
. Uppl vy .t.ub L1 j ' Al
it G R f B PR gh A Ol EuR £y 08T 50 814 P fhilbar.

accor di 0 a one, of [ 363- .
36ocog[g‘ﬁr%‘?t aggo ;¢ ar1§;1 % gltw Jer ’ggﬂﬁgglﬁ r‘}r{lgghgﬁﬁrgséslurde comprises
setti%%ﬁé Biid PERXIrB® bdtRed 18096 dndit -00RAb the dflaiontpoesstread.

The system according to claim 371, wherein said

361 3UNHe Ao P bRIN R ains 360, XAtkraix iagplyihgl te Slaidipeasuiié esmprises
at a |xeépd|staﬁ%§ fromthe first?%gnffonedcﬁFston P
settingalik fldd PresTive to heiveen 6%omdi K% of tie AnfiatpPPICSRHE: ei n

said auxiliary piston head is inflatable. 374. The

3625y STiRmehedactonting ® daim /6B Aghervinapplyingte dluidprasaire comprises
i ncludes a third gassa

sctEihe JAReSBieltp AP eEh SO P ATHLAN o PSR BT o
363g?g£ggst§fg&fgrl.nghging:r essure for inflating said auxiliary

a guide member at least partially insertable into a proximal opening of a body
lumen, said guide member including a first passageway connectable to a source of fluid
pressure;

an elongate carrier arranged for sliding movement through said guide member;
and

a piston head mounted on said carrier, wherein a greater fluid pressure acting on a
proximal side of said piston head than on a distal side of said piston head propels said

piston head and said carrier in a distal direction in the body lumen.
364. The system according to claim 363, wherein said piston head is inflatable.

365. The system according to claim 364, wherein said carrier includes a second
passageway in fluid communication with said piston head and connectable to a source of

fluid pressure for inflating said piston head.

366. The system according to claim 363, further comprising a vent tube passing
through said piston head, having an opening distal to said piston head through which fluid

is ventable to the outside.

367. The system according to any one of claims 363-366, further comprising an image-

capturing device mounted on said carrier.

368. The system according to claim 367, wherein said image-capturing device is distal

to said piston head.
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369. The system according to claim 367, further comprising a power supply tube

passing through said carrier and connected to said image-capturing device.

370. The system according to any one of claims 363-366, further comprising a fluid

supply tube passing through said carrier and connectable to a fluid source.

371. The system according to any ome of claims 363-366, further comprising an

auxiliary piston head mounted on said carrier proximal to the first-mentioned piston head.

372. The system according to claim 371, wherein said auxiliary piston head is fixed

axially to said carrier at a fixed distance from the first-mentioned piston head.

373. The system according to claim 371, wherein said auxiliary piston head is
inflatable.

374. The system according to claim 373, wherein said carrier includes a third
passageway in fluid communication with said auxiliary piston head and connectable to a

source of fluid pressure for inflating said auxiliary piston head.
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