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WD 2004/ 091689 PCT/ US2004/ 011466 1 PROPULSI ON
MECHANI SM FOR ENDOSCOPI C SYSTEMS  FI ELD OF THE
WO DMERTI6EN This invention relates to an appar aP@BEUS2004/011466
useful in nmedical and non-nddical applications to
i ntroduce accessory devices into coll apsible and

NPROPUBSION M ECHANISM FORPENPUOSE€OPICEYSTEMS
| umens and ot her generally tubul ar spaces or

particularly, the invention rel ates
FTEL?P&E‘ gﬁﬂﬁéﬁ¥ﬁ9§ stem for endoscopi c systens.
B&Gﬁ@iﬁﬁlﬂlﬂ@n%aﬁb&) A\MENTA G581 @D dhedaPnd ifonamydical applications
i nstrument used to obtain_a view of the interior, of

a
to mtrsawwe%ormﬂ@agﬂea itp golippsilie andnagrcoliepsibler bodyagstvities or canals,
ipes A4 BORL LG LR PASBP SN B  SRERAR Rl
un@nﬁ@dnﬂﬂé@%VﬁmbpMmahspnmnédUﬁﬂsysp&hwmsnhiopsies and

ot her snal | i_cal cedures. Exanpl es of
BACK%EEFH ?ﬁﬁ%@% ]g%'i@gﬁ onoscope used within the
PSR AR ASRRT LA QoI 1B Lot g b

body E:nnlgs vep@y ofdmean therpiunsard teahsimt the b@atyto apanbistiivess Iordoscopes
ns \via tural .orif.i.ces bhut so b

| u rted
can alg Bg Uroicp SeRet b geg ot dieBedtipt THeSrRtumE prERE g et o
biops8AEoihEr HAdILGAbIcEIN b A€ BxafnPles b 8l dst&alinclude: a
endoscopes consist of a rigid or flexible rod or shaft
colonedcohe asederaithin zdfe codel, |a@@str¢$gomwed asidmthe stontpchnanidrage
m i nsi.de .t

br oncfl?%gp? lés&d a%lgmﬂ) ggeptga& ?aoant(ﬁberm[l%% a 06505 oe% a?% OJ;SEQI? {nseﬂ}ezd into body

cavitié6k 18fmesdWih hatuyRogidilcbybig ah @140 88 11@561"[6@’13@(5 1nc¢§°101ﬂ6tb lakyRcess to
used to house fiber optic cables and route

areas phdebgfehsre noadiEpkeErangegiigies, gasses, 20 |iquids
Ll?a(ﬁ{l&}eaﬁ ﬁ&&%g&;{%g %81‘? 1§tr<5f grll%l&) 5'1t ﬂegjlbl% Ii]c?d & &%ft%uh a Imeans of
ere ona es require a mni

collectlhg lafldl trynsndittingundangé ﬂiom insiee t}hdipfhtlaﬂ@s h?@:fyk Th.mioﬁ onkleatt is
t he body cavity or canal or ot her | unens

inserted, ardorusBedtorthe atl%g\;@\pgqrest WheFPd; qr shatt g@ﬁ%atlllyl sgp@ands a number
I
of patﬁ&’/Q%sot!Lsﬁa ‘?cﬁjh@rég f%@fﬂ(?ﬂtlzbacﬁclb%fs g@?c%{}t%u s%fﬁ%ﬁsnt? n&'%kitaé%r%%g@?c%@ gasses,
liquidpasdothhesubsidosssapend outi dfshalasa p€oitdrestat i on. St eerabl e
25 articulating endoscopes are often used to nake
NAVadiaéria Bnddscdpél BsqueRsi tinimAloveiey fortshecesifacineades and work

friction associated with each addltlonal turn linmts
well whea theibedst cagity onpansl.ton gtheg Jmens hayingicyrites @nd turns. However,

when ?t% Sgﬁsﬁgé&a& )601?\[&1)%‘[% %ihﬁrgcg ce%s J)f* l{‘ﬁl{}ﬁ({l&@& o ﬁ%ﬂé‘&a‘%e %‘.%1 the colon,

ndoscope ¢ e patlient

it can Ibe d&iﬁdult boimpdskible topuetatedntiescope foﬁQsLdeBEeﬂ Io@atﬁxﬂﬂ'pﬂtedneble
more turns and corners rai ses .the risk of

articuGHE FNEPIRSA ST Upsd BRmake P gaional dyna gasigl foweyv e
1ncreag%<l§;ffrgcﬁ%8 %Esoglgteﬁ%tlp | AURBhhEREEHRY He%nﬂ%? bRtms thht can be

e use ave an apparatus or endoscopi ¢
navigated isumbssﬁrlbamduﬂmatet}alnmttamenhstmgataa endoscupdn can be introduced into
t he si cal

enV|ron nd can, overc
the D BB I PG P PO e FOHER BB Lp Bre fns and
corneMQHisel thuHEREE cBpISBEM sdch a8 Y6WeBItrforation as well as the discomfort
and pain experienced by the patient. It would be useful to have an apparatus for endoscopic
medical procedures that can navigate in such environments and can overcome the physical

and procedural limitation of traditional endoscopes. It would further be useful if such an

apparatus were self-propelled.
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apparatus were self-propelled. WO 2004/ 091689
PCT/ US2004/ 011466 2 Endoscopi ¢ devices may al so be
waieiokiozwsd i n non- medi cal or comercial and i NndRST/DER04/011466

applications to obtain viewd fromor introduce

instrunments or devices into generally tubular spaces

OEnd@uvopio dewbéssmayslbo Bs uliliuedna nosenddiaihsr odmmiemeal @nd industrial

ot her structures, which have a number of curv
spplicgiRT{ PG SHh TP THANIAFOSpE e 1o LSRR SRR fjgrubular

spacesocﬁre%lbﬁ!)ﬁ%erﬁs | NGge Y sdtaYyRs BLthi Bg HPo@Br dthetred, MHEEH @by have
surfaces and us present a irregular internal shape
a number dficanes and tuTns rﬁm:ihgalmdalt sipawgin esuuwnnsqmsz:@gy aagartially

envi ronnen{ | d. be uyse

occludggr% Payg dhlgtonégsﬂr g}éegw SK a(ieﬁ étngi hw[Ué rpﬁé{fféntsa}.]lé‘lﬁgu f&} fedhal shape

or diabRFETE haPbath I?l?roﬁ@?ﬁ%h%ﬁa&@ Yhd OIRIMmenfY, & Wh1€ Be utefiiSto have a
i ntroduced and of "further use if the apparatus were

devices@l dpparatuspldticen adap0 tabwimERNalFhapeiBr (IRRVEST oOeTiRace or
nvent
emro PRI S BT TR By B RO e

propefi@Vi ces wi thin body cavities or canal S, sections of

pi pe, lunmens, and other generally tubular spaces and
SUMMARY@MHEIEHENH%ner ally conprised of a toroid
t Eﬁ% na/egtg(\é\{l/e {1)181 o\lr,\c/)éfrgte%éq% h&lﬁe%ltsg 1&%@%})&&% ?ﬂ&dl &Qgﬂfat Hﬁeoe used to

transpditfa@6dsk &y d@ﬂﬂesSWﬁEﬂ body cbﬁtle@dilt danhls etctidns @fipipe, lumens, and other
enbodi nent of the invention, the aﬁyaratus IS

geﬂer&ib’r@b‘ﬂ@éﬁi’aﬁs adreavipmenis and isrgensrally spapiEdplg trwidand a

powelfeh Wi gqoftc%ﬁéeg%an?en 1R568dH 9nd gﬂ'?ﬁﬁ%aﬁ’%e oévlaf%ﬁ'opluﬁpowered and the
material. he encl ose ring nes a central cavity,

dhaﬁhﬁvmﬂgpamhnxybﬁcamudMaﬂune and presenting an exterior
surface and nterior surface which

cHhtn prabedmpny Qf Efbw&me%n meraé’eﬁlia&wﬁﬂ@ﬂ“ieﬁe"f&ﬁﬁlﬂ%ﬁ%a
frame' ’fhé f?)rma?s ML idOfted BnQOLASHRATINBNES 2 1i88bIEMRdTEYid]S The enclosed

a supporf structure, a housing structure
ring daﬂnbsa catrblesvoy, kmtvuigemsntetlmvcslem apfl pr Qﬁ@l@tm&)@kﬁixﬁglm surface and
ol l er ids located on the SUpj
an integjQn jBHAP YD wtrﬁ%ovg SpEOS Y ePepa or%‘%:“étvgbe“qp 't %?Pr]ﬂ‘ga“‘s Is n
motiohhe interior volume of the enclosed ring. The housing
structure is concentrically and coaxially |ocated
r ét and ersbedimente tl@ﬁ”ragmmpcfmtm@tq eppert siecteics pBwsing Hructure

and a 8?1’1€§ lg%aﬁfeag Iigfg ?élgtg §f” g}&er 0 ‘Ia(g%nﬁ 1<9r§ %9 Sl%ldgl ﬁ)c?%:ﬁ %%1 ﬂ% élﬁ?)'bﬁrt and

houslrﬁ% §tH9:hHE§ SThdsupbrt ¥@ckteas Ihtet Q\hﬁﬁm m&sﬂﬂeﬁoﬂwdlhmtalmé the
exi b mat er1 al of the enc] osed ring, bei

enclogsdsing afjﬁdlou@ngé@uptwes QRS CBITICAAY @%de‘éoaéwéﬂ.‘/ﬂ%@tqdoqel akivg to the
T L

are lo¢N€d s034% to MbAhitalr thV olel @Iﬁl@lﬁreﬁ hea finel gatd relatignshigl with the flexible
series of at |least two sets of inter]ockin

materigk pgdhe|caelaselrihb e PRIHPEADeRY LM Stﬁbﬁglf%%:ﬂ}ldgtﬁé rQjfers or
skids BRLAS 1RLE.] ocated so as to maintain the

In another embodiment, the frame is formed of a support structure located within the
interior volume of the enclosed ring and a series of at least two sets of interlocking rollers or
skids located on the support structure. The rollers or skids are located so as to maintain the

flexible material of the enclosed ring between them.
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flexible material of the enclosed ring between them
WO 2004/ 091689 PCT/ US2004/ 011466 3 In ot her
weredient s of the invention, the apparatus iBCHUS2004/011466

propul si on apparatus for tPansport of accessory

devi ces. The apparatus is conprised of a toroid and a

piwvethederhbadiments Bifi éhetioveitidnj the appdratug i 4 propalsioarnphaard for

ring formed of. a flexible material. The enc]osed ring
transP&@fq%ﬁ%%eS%PW SRYiees W?E‘Hﬁ ds $RIPTSed ok adetont andx peygered frame.
The to-wlg iﬁg\fﬁicﬁﬁllgﬁ,%obeﬁ Ifll‘g TRde @b 211exiBHARDELAIS t’IrhllécéBUlro?ed ring

an ousi ng structure a support structure alone. A
defines @rdergalafavay ahdbastantinpriosedlsmef Thapewkwdkiange isdbingrdsof a

or skids | ocated on the support and housi ng structures
suppogsth i K S R B0 S HE AU Hes @I & A cast two
sets o VRS IOORInS b UGS WF ﬁéidSﬁ'B@a@&JQlﬁ)Q{etsuEﬁ&%' GldhSush dREREQDr on the

within the interior volunme of the enclosed ring. The
suppotistracinee witthecasartkere & roomuemgsiroetutey Hrecsupporaiinadting is located

.. located relative.,to the su t structure and dispose
witnin, 3 RieEfon o B i b0 HRE e R E st uB cPhGRERRly ana
coaxidlBl 1b&dt&d Rllatbkit6l heufpdrOGaicade 88d afpbRdrHitiith ldtehfil da¥y of the

structures in a fixed spatial relationship with the
enclosefl aagh [The rallep paskids are fasated 6P @8 &dmeintyn e titp structures in a fixed
S R ST T
the twbGtractufs\ad tisonsiles oaskidwhentep vl el Sna Btomected to a
directional force to the flexible naterial. In its

powensapics 384 drhss domsFRiPIoYides applyatdisciimnal fuce inthaflpgikle material.
. r i t . .
R R ¥ gp SRS 0B AR ERI e oy
least cus eccesaury medice.dDepeading apemeiieihal thappparaasivode shé fatmedical
| east one_accessory device may be sel ect eg from
Ee B! v

or norigmgdigal apBHEFNNSYC B lcaHh RS RUFETY Laites ey relgiged from the group

consisBh 6B SR REofek F GWekdsY vidEd El%rceﬁﬁigj GrefR) GPer GRHRBI Gectronic
comuni cation cables, lasers, surgicdl i1nstrunents,

commpedhital cablest laserersusgica irsgmostiscmedieslt instnenerss, diagnostic

: i nstrunmentation, sensors, stent cat ers, fluid .
st B g Bl s R aor ety SRR ERL i pvery
devicdeMb&Rhic 18R, tod RN URVicEE Bs5a§ S PN el M Bing segments,
articulating segnents, cables to articulate the™ -~
cablesgp witulage thegrisadptingtssgmenthethaccesssoyyedisos, ead comhbihations
thereoﬁgnbi nations thereof. The apparatus of the invention
rey further conprise a power source connected to the
r Dhé SiparaMid SMthWARRNHOVRE S turtHee ¥bEBrige APéwMeohiRe&Bnidted to the
the flexible material of the enclosed 25 ring. T

he
rollersplyielh whenpeweredprojadan mekive faa¢ tpbadlexibirmeiriah ofghe enclosed
. ' I Qur.c m t hr h
. PRLSERp TP RCR 0 TR Ol BT e
may be rbaghited tigougihtie s3paabavatou8imdane i nventi on may

further conprise an accessory tube. The accessory )
t s Frawugembedisientsnthegapaky of fieduymiighinedy Hebersiogmyise an

accesstggy ﬂgﬁ?sTﬁQFcctégso%}pﬁl%E 15l 18450 oﬁéqﬁaé%\@%_% gll?&bgglrwﬁ’gﬂ ggc%%&?’y

ernal supporting devi ces. apparatus o
devicet ben bairsaitédintowhy phentb tormecket ®o peeimarl sappedingaleviees.
non- medi cal gr ocedures. | n an enbodi nent of

Al I a .
pF Bcaaradusidae HvaBiabmay ke palesstip oRt o @edisgheaaismedical
procedures. In an embodiment of a procedure according to the invention, the apparatus is

utilized for medical procedures. The procedure of this embodiment comprising the steps of’

introducing a self-propellable, endoscopic apparatus according to the invention into the
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utilized for nmedical procedures. The procedure of this
enbodi nent conprising the steps of: introducing a
wa@ edoopreepel | abl e, endoscopi c appar at us accor dP@yUSI®04/011466
the invention into the WO 2604/ 091689
PCT/ US2004/ 011466 4 rectum and anal canal of a
rectunpaiid il cartahef appdenatths afyerags Bhng epeappad with at lehseast accessory
. one accessory _device and connected to at .| east one
deviceandeonaected i5im deastiens ey SHRRIThY i 9re PAPFARG g SPPEFatus to
propePth@ R ar&tﬁ?ﬁ ﬂ'&%hftﬂé RN Bardal LRUGHR, HREARAL ©8NBLation in the
and to the colon up to a location 1 n the ol on at
colon whwhich at lehstast nosuécatpaticedlre rto beguerferred; tperfoeming the at least one
. perforped; .performng the at | east one 5 nedi.cal .
medics} EEHIFo A TH1EShENT BAETORE Vie: SRLRRY sy gpropelling the
appar@RE lORBtHeY 10caf5A # thY cHIRREIhICAGhE NiGeasPBRAMBUNE] fifcedurc is to be
another location in the colon at which the at | east
perforored ame gedaimipg saiddit teast e medical pypsedwenmdpehdg the apparatus

A T I T

patien@nd into the anal canal; and renoving the apparatus
fromthe patient. 10 In another enbodi nent of the
i By enethes smbedineed 0F dspgnvenppa.cdcidasqopioirevedysdis preaded. The
endoscopi r ' ; .
endo R RGEER s RAABEY S SOIRILRFDablne LRS- Aligle endorconi
apparati$ @itd e ggearallakibyldr spadeat esuaatnan, thauppapnoeheing einepped with
apparatus being equi pped with_ at |east one accessory )
at leasi @0F 2ecCEEY GO PRoElerPNNerte Lo 46 JAF! T XN SHRPOTS E%%ﬁi powering
b : . . L abe. .
e o5 VS RS UARA 0 gt P OREL AR RIS
at which @aleh®ond Snddscupic procatiuk éstetbeqrefoendd yeofimingrtbe edaast one
is to be performed, performni ng the .at | east, one. 1
endoseppip RIS BriBiciBeaY ashioph 24978508y dFvdes CPBRRA e By myopelling

the ap?%’é.{u%% ﬁﬁ’d)c f;ﬂB@A‘do\{vin %ﬁthﬁtklhﬁ’sp%&?%lﬁfbﬁ‘ the dt m&s?&{%ﬁern@%ééb%pic

o anot her location in the tubular space at which t
proceditre istadte perforreed astppfominy vokddeat bse ¢rwlobeopepfooedyeet

nd perform ai d at | east one endoscopic ocedure; .
propeflg 81 samRE v ok e Breh BARRIEPACS RROLIGHY b gpparatis from
thetu&ﬁéic@'ac@nd renmovi ng the apparatus from 20 the tubul ar

space. BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a
BRIEFRESCRIPTIONOG THE RRAXYENGS i n accordance with an

exenpl ary enbodi nment of the invention. Figure 2 is a
sEiguir@h & a sdcawvnal fview ofppapatans inncaodaorcd andeanexempdary

dditignal 25 exenplary enbodi nent of the invention.
embO(%rI&e}F e inveRloy i al cross-sectional view of an
a%par atus in accordance with an exenplary. enbodi,men&
of 1qure2 B eseshonsl 1 o Yhapprradifia ageqrdanes V4l & additiona

exem@\lﬂ&%e?%l%o%ﬁ%%}girbtqf!theviin@%tf?)fn. an apparatus in accordance

i'onal “exenpl ary enbodi nent of the
p esen%.invention._BO.Fi ure s _an_enlar g .
ket 1 4y Geu Qi PUd o7 oh SuftafR afhitfange with an
exemPAGSUSYAGRent of the present invention.
Figure 4 is an axial cross-sectional view of an apparatus in accordance with an
additional exemplary embodiment of the present invention.
Figure S is an enlarged, partial, cross-sectional view of an apparatus in accordance

with an exemplary embodiment of the invention.
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wi th an exenpl ary enbodi nent of the invention. WO
2004/ 091689 PCT/ US2004/ 011466 5 Figure 6 is an
wenioangwsy partial, cross-sectional view of anPCT/US2004/011466
apparatus in accordance w fh an exenpl ary enbodi ment
of the invention. Figure 7 is an enlarged, partial,
CFizafe 6 BChi cafidgedy pemiabfcras-sapjpankaties df an apgaaancacordance
. with an additjonal exenplary enbodi ment of the
with apﬁ@%lﬁ?]iaahe.m@o(ﬁnﬁﬁtr%ﬁge pyeniien| ar ged, partial,
¢ F&E@e’ PR e‘ﬁfﬁ? ed’ bW aDicr R0 sBARARRES dfin %?ﬁ&ﬁﬁ@ﬂ?@ccordance
w tth an exenplary enbodi nent of the invention. Figure
with a8l aidditianalenbmpeylempaditiieat oftheswesieat.i onal vi ew of an

R T e
with AR RRALm BN ALHESE thPAfE@In, CT 0SS- sectional view of
the appdaratus 10 shown in the previous figure. Figure
1Figuss @fs aardndarget papial eioad-sectipod yieveef drowrparajiiely 4gforgdpnce
... apparatus in accordance bt h. an enpl ary enbodi nent
with a&a@?’ﬁlgn? WSWPF ?mgf’(@i}}eg‘ %BF énvglﬁg&z;%g.ip ti oﬁal enl ar ged,
pardutal 0 BrasddiRahl @nabed peMiabérobheecappahadwi sf thehpparatus
inthe previous figure. 15 Figure 13 is an enl arged,
showpiarth¢ previougSigUkect i onal vi ew of an apparatus in
accord ' Adi L : I
© ROt £ b P ks R P R SRS e Paance
with aviieR¥mplarpehbadigent éfthaasentlance wi th an exenpl ary
enbodi nent of the present invention. Figure 15 is an
aghintd PNRlanGHeEBnEEGAroas pariabWoed-sdetiat aficvs bOWR apparatus
the previous 20 figure. TAI LED DESCRI PTI ON OF THE
shown Ngmemusrﬁeu@el f-propell able or self-propelled
endoscopi c_syst F NV ' : .
AR PP SPL AR PLA Ao ol BYBRLLER nCBbrcunc
with sleMieaalleXect@Biry eshbbdigmht oNide prdshtrineentionnber of
general |y tubul ar ;spaces and envi r,onmsn&s, bot h
cBlauap ks i51aeccrassgsorbonad siavaplst bpdder smagegy aﬁé?i‘r"é‘%lla}l exemplary
emboﬁiﬂ%y%fﬂlgk{%%.iﬁ%ﬁc' al applications. Wth the
system o e inventron, an operator, such as a
dogdues 15 ¥esiadditionnl abiresecti@cihnicsi affhladren simavn gathe parvebus
traverse within generally tubular spaces and/or
figureenvi r onnent s whet her of standard or non-standard

' ' ' n-uni f or lit
DET%LW%% o U(PIE’ %iﬁmmdw mqual ity

at’ cause di en navi gated by pushing a rod '
ofTht sel&hespetlihlo agself-propeiiainpidescopic sysichn gppeariusrof the invention
environnents woul d %chj ncl ude .mted
r

. but are not, | t.0

can bejdgedi GrospefasepeDr et gt devich RLERBR saffubSThg
numb&f of%ehéi}éﬂ% B E2 8PAdeB dn@ B iRINTBRTEHSH € Bl ghane Sn@hengollapsible,

its Tength that 1s partially occfu_ded or interior )
for medical, industrial and commercial applications. With the system of the invention, an
operator, such as a doctor, medical or other technician, can navigate and traverse within
generally tubular spaces and/or environments whether of standard or non-standard
dimensions and/or of uniform or non-uniform quality that cause difficulty when navigated by
pushing a rod or “snake” through it. Examples of such spaces or environments would
include, but are not limited to a circular, square, rectangular, or other shaped tube or a tube
presenting one or more such shapes along its length that is partially occluded or interior
surface of which is irregular, possibly due to material buildup on the surface. And may

further include a route with varying diameters, constrictions and curves.
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surface of which is irregular, possibly due to
material buil dup on the surface. And may further
WO poiesa route with varyi ng di anmeters, constPCTUBINE011466

and curves. WD 2004/ 091689 PCT/ US2004/ 011466 6 Figure

1 is a sectional view of an apparatus 100 in

aBipardihieescstidrial ﬂﬁvﬁ)ﬁ@mmﬁm‘msﬁ@b@ﬂ 'amrdanoé whifhean exemplary

invention, Wth ref ce to Figure .'E?vvill be h
embodipispieet the Berertn: Vi = TREce iR et Fall bs Ampiscigtedthas the

RIS indelinQinth1d Oa tok8ldt108, EBRUMBIAmME: of figure
SySten# 81\’%{})5{3{%% t he tollrnoledt K nq%o?rszp?l ses a bl adder 104mo oa '8
1, the fdreidi Reomptiees abladds. IOZI' éa fleeibldmeteriat K6 alheFlexiige ofaterial
105 ol 6P B HEBE BB 0P P01 *8 i FHEG 8D of. Iierior surfece
120 of 4}@%1;)1@ él‘gaté'fﬁﬂ CUL aéﬁri'é-s) GndgtHisesoiane i1D4 8F bREdMAIOUMEN ddife
. I'n sone enbodi nents of the present

embodmmatstqftb]m premnemvontlmn llrLtﬁmeoerlurm 1 aﬂld@ddel 044 eonfeias s 1s filled
with a S ! ]gedil ﬂl\g%:ctg]a matg& %1?1;68? %}?t?]%l% Su fﬁﬁilg o% lilemb e materlal

106 dém{egﬁlcghtralk%tﬁpjg nes a central cavity 126. 10 The
apparatus 100 shown in figure 1 also includes a frane

1Qﬁe apparaths Ws}%‘%ﬂn FRMPPPLLS ithetck AURIMACIGS. Wirk#ie 108 both
flexible material 106 of bl adder 104. Frane 108 is

suppofte e thtexhcta withufepdre metariat 1 0 of Wladleah @4 aFtaossi Gfgis formed of a
struct ur 30. Wth referen 0. fi re 1, it wil|
supposy e s o g T HENE P Bith e d o fiburbauli vl oe
appre(ﬁ@t@& Ei3k he@id MrubBRe 490 iBEhdAYd BXdeBirhiafavit URE d@ﬁnékﬁ?y @itenm
[ exi ble material 106 of bl adder 104. Also with

surfacr: P2 0é Aexibleantteal 96 f bﬂadd@:ﬁ 104. plsq witagpleecatefewRds it will be

ructure 1 r
e e e R Y
interidrls@Xh&d BOGHRKIAE mli&ﬁlam 0dob s lter 1041. Suppor t
structure 128 and housing structure 130 each rotatably

?Bﬂgdﬁ stﬁlcﬁiré' rl@é hid/ h(ﬁfsmgr @RS 130 éhcﬁ'r@tldfa@lylsup@oﬂ aiplurality of

tive rollers 134 are shown contacting flexible
rollersmlmé'rguad: 1,20@i0df mativedd8ers 104 ard shopmeconinsbiag fexibleonaterial 106 of

a4 Gy e R Sl 5B PP LA e

materfaPl @4 {PORBYe RXdtSe 0 HRI6MALIIRLIIaXR JfehdiemodEdrol lbﬂl!ﬂh eln the
enbodi ment of figure 1, each notive roller

embo@mqnt o%@gura 1ptagh @nqttvy roflert IddtcRmziges alurality @I‘F f@?@rﬂé@ ith
refereg eqﬁgrfﬁ%ltr? \(’)Y? 13% ertpp?gcj&ea lt ﬁ{eetg%tfll'f% of Qe?ch: S dx%%@r P44 mate

mat e I st rea

with aoﬁrsaﬂmarmg AR width goAE Co4. diArgbiingly) ih e eanmbveitihamnd! fipire 1,
igure 1, rotation of wormgear 144 will cause notive
rotatiqropf wersn aza 164 Wik case mattyeralers d g o 1oHer ot at i ng

gﬁtne éx gr?folr F&tﬁhﬁﬁ’ioﬁ@@ro@ﬁr & @ aﬁ?%f g Wnﬁ?l Fgg&fhﬁlaér

I sources known to those s
exterdahpo@ért sotltbeblan(&wm toathbse dkdliedt iheheyary erbe sytpbledat thergivenn

the case of electrjcal t he power s urce
applicgtipn- ol thp gt @k@trlcabwv%fm@@ PO $HECHBRE d;g%’lde the
appar. g.t[lé s i d ;?1 s u %/ B RS 0 Wn%b 48t &ﬁsﬁé‘%ﬁe tt1eﬁ’tr or space

pdce an accessory tube (not shomn connec
througloaﬂ meapgamhe (®t sliow) conseaded tosheamlasat ey wrdalons ©r more electrical

tors | i nsi de the houys stru
motorg GG B b e RO P e ST 6 BT Y Comtieted to motive
rollers 134 and/or worm gear 144. The electrical motors, in turn, power the motive rollers
134 and/or worm gear 144. In the case of mechanical power, rollers 134 and/or worm gear

144 may be powered by a thin, flexible, spinning rod or wire powered from a remote motor
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rollers 134 and/ or worm gear 144. The el ectri cal
motors, in turn, power the notive rollers 134 and/or
wornagwsy 144. In the case of nechani cal powePCT/US2004/011466
rollers 134 and/or worm geat 144 may be powered by a
thin, flexible, spinning rod or wire powered froma
located ®NBIE €It Ent\WDsPAYRA TS ixﬁﬁﬁnl%@'ﬂieliﬁa@ﬁwlﬁhi tmﬁﬁsmﬂted to the
| ocat ed outside the patjent or _ space. Ig{ @t
rollers {qgated g the hoysing staictirg nivlsrhanical p W?*H@a-‘/? 5P PerenTiBiisd By 2
spmmr{%'} EJAFJ&(%@& %nggﬁéﬁ? fdihkd 11'}@&@%1&§He POME hppRtud! TRisRRwer
nsm t ted~by spinning spiral or spring conmponent
may bd @emiatly densdattd. or outsi de of the apparatus. This power
may be manual | enerated. 5
g Ao WG 1St LS SETuio ST AR Cagare & Prelic of
stab11129111é1¥cﬁfei‘51 %60 fwnﬁ tr‘?f@ﬁleh&@ﬂorlggt{r@ll | i t811 @3 pri¥ihfad rtl%ft eh@Nasbilizing

Igure 1, be appreci at ed at each
roller ISGatointactsi axgsrlor emrtfzme 12261 floxibiomstenxl 1&6| oilasider H¢de pabe

bl e mat er i of bl
embodGfigs i Bt bt sonntd de0ioing SuBAdas 1S Bel Pubdfote sprt,
stablllz;'tr"?grdlfer h 96.akgch ﬁ%ﬁéﬁ@%ﬁtﬁblﬁ@ﬁl@ roBéraldis| doziiang mt@hblex urfh86 120 of
ch suspended stabilizing roller 138 contacts

ﬂex1b1a maeemacb 106 of bladéer 194. &f the BonbprBRgs 08 Higwieds £3ih 91‘916‘3”6115‘1
St&blh@ﬁ% bcg%a é%gé?%l Il ﬁfg?f?(}%%%q _&L%@Jnalfo ey {oereg'elvg Qggrtlon of flexible

r ol
materiAlN@6 dnd aioMgasbN@shilifing e@wr\l%a port I on of fI exi bl e

material 106 and a portion of a stab A Zi %
docistobefe oot cagh Swspgued Sabibeieh AUl b votally
couple?ﬁ@ lghl LA4498 fnoécjnf nbh‘%o@ﬁf{éﬁtt@éﬁi tHe Rf‘e@éiﬁll@s%nh@n HAcRbfh 148

n sone use nents of resent

and subpunged stabilizegabllarli3s hdsto tis ametics lsaqudléd Stflpisibilé miategial 106
roller 138 act to hias exterior

; f
against § P BETRIET 181 AS0oTagaI e BEATbP! TP AR SHY e rolers 132

are dlsgjg%d ﬁﬁ%ﬁ@ea&h Yli&e :l‘ollé?'c}@lﬂf Uk fkp@ided YeRBRASHeMLI Y €

are |spose rOX|nate each notive roller
pivotall34upoaied by sepemtiehctit | 1% Incﬂoh@rusmﬂli embodlmemt@ thgpresent
mventg@ggl?grpfq%?ﬁrggtg?eu O St o e {nl%\}%%?qllgﬁsl aggbo 13S g}!teuor surface
122 0 erx'r'lﬁEH{a?eri]ag%@ﬂgau%t'%ﬁﬁﬂg@&ld@l34/3 rollers 132 act to
ias exterior surface 20 122 of flexible material 106
aBjar soste applicatmns,diladsies 108may beigcrunlty lppe tait jtahyide. However,

adder .104 ener, Ion er t
for otq%a@aglanonsf Qgde é?l Qgg%o& ?E g : 8ng cnst g%g rt]ﬁ S Séeu %\fogﬁnonment
into wﬁicﬁ%h@for&iﬂr[@ﬂ $4 @beahtrédiRedABE Bla@ﬂerelmlrﬁ@nlﬁmﬁsubstamtmlly equal
which the toroid 102 is to be introduced, the bl adder
lengthb@d widih dyanaf beswisisr thaniitdblgngequal | ength and width or

OBt B Grugrl Pidyh ot 3 e s 20h Bifudnct i an addiijonal
exemlﬁzﬁrty%ﬁdioﬁhﬁ&ﬁ lof ttRXaveNtiany Vﬁlﬂlbﬂiﬂd:rﬁmuto @ﬁ gurb@ ii wilkln appmeciated
With reference to Figure 2 it ap greCLate

that apmmtusa%{%%cyommgeggblaé Jdhat 1§ig<meaaa]d/épr Of H48 sg%ped Bladder
eral | [ r

20 SRR L ) AR Rt g i

surfacé Q@O ahd bh agdgor UOfcH2E2. alntdriot swmifore 226 lmlfﬂaméﬂ@mateaﬂlﬂ%’ﬂeﬁnes

exterior surface 222 Interior sul rface g& q
an intgrpr aojume 2oihladdse204. In some embo 1ments of'the present {&¥en 100,

interior volume 224 of bladder 204 contains or is filled with a fluid, a gas, liquid or
combination thereof, Exterior surface 222 of flexible material 206 defines a central cavity

226.
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30 an interior volume 224 of bladder 204. In sone

enbodi nents of the present invention, interior volune
wQ 24091689 adder 204 contains or is filled w thper/ibasodo11466
a gas, liquid or conbinatidn thereof. Exterior

surface 222 of flexible material 206 defines a centra
C A%k biypar2@6 200\ 6hRNO0H 081168 AlsB T G2 Q0H0d 186 6Frathe DIO8 both
apparatus 20Q shown in figure 2 also includes_a fr
supposisac FYAES 208 B RXbIHESH LIS hblefShe ol F Fams Fe
compltiée%)é' S| o B eti@lo2898d 9ol il H-addena80 it feden <08 figure 2, it
conprisSes a support structur% 228 ané a housi ng
will bs appretiated t28Moudhg ktructfre 280 cedismostd gueantid] cavity 226ldefibed by

' e o e :
R Y T SN T L
it willdfe afpb@éia@é@th%%bbﬁlstr&q@re?&éw bs{, i@i@ d %0thin SR Woldine 224

reference to figure 2, i _ e appreciated that
definsiuppioterios sunfite 26 of 28xibe mhtspalsiiy adibidsidar 2¢t.er i or

vol une, 224 def.ined,by.interjor rface, 2 of L .
F RSt SFiraEpPhPro et Hiikhr S8 o Sigfay fleor o pluraity of

roller$ UmUsdité @, azﬁlﬁreﬂfﬂ? rRREVS b BrSIT4ULE WE Qv 2 Séht @Akl TeRitat abletial 206
support a plurality of rollers. In figure

of blagflerr 24t fy themivasliment|od figuzdy r@tﬂtéomﬁmﬁtlwmllgiﬁ?f%s capable of
fl exi.ble terj.al 206 . Of r_204. -
cousing MR IIET 2P by PV el PARERlond Kion kel Bt ster 234

In thel esnbodRadt & f Glguferd] Shetmbliexiolee2 3vat @iiprides 2 Purblityradveeth 240.
relative to the rotational axis of each notive roller
Each mggive rqller 23¢ iscippalle g mating Withguvepgeas 4 not i ve

Lﬁ’ftﬁfsf&%ﬁfcét?%ﬁé?ﬁt %ggg%%@r%%%e@ {hai %Vh\ngt%%g%vﬁo cr%%?d}ises a first

Ive ro I's mat 1 ng
thready®8 andddsectild thréadf 2B e e dgiue X tgueeah 240 iof avirstlsebe motive roller

appreci ated that, worm gear 244 conprises a fjrst . 15
234 aici KR DUPE Hrsg é%éwgwmfm@g? 244, Aegaringy i
embog Foizﬁgnﬁg, %Qt{xtﬁfn?c?f with Qar SBA L€ cﬁlfgla g firsf4 oRE®tive rollers

own nat| rst thread 242 of worm gear 244.
234 toAexetade.di ngly, in the enbodinent of figure 2, rotation

Ol Fon A58 s RS s Aok Etn R o Sl ol Smbodimen
ofthegﬁ&%ﬁﬁhv&um, R6RObIRBEEMYd LoBBrsSX PR e beARAGhITRAL, A
0 of the present I nvention, a one or nore notlve

housing$tiustige af theppperasd nay conteor rhgkew caynty tedipdd Hig worm gear in place

. Structure of .the tai [ ] [
o S EIE BrStuleRRE o TR B Q01 P o PR Y28 o
rotate @@ @, hdu@ingis&u&@rém 0Thiysroh 9bdrea4 6@ 413 Rbl@VewhhR and
worm gear 244 to rotate relative to housi ngast ructure

baclowzad aloneitha erotiel 2dsiohthy appassupriibe PobRBIIRA ghAsure 2. This

backward al o th ntral axi f. t [
move{ it RS aRnERtnld PRl b8l B e G ERRRE TP fbond st of
motivs esltslwhile €ad t24ad 42 deeiPagediom4hstiset efrhetivd ok 234. This
engage a second set of nmotive rollers while first

selectivigreagepepent tlay daghigisslorvars prd backwardsapovamen( ef fhsjapeqratus. In
a Vari%tgoﬁl'woaf}gfssembgﬁkg%&{,\%rg 8@6‘399:9? Hﬁﬂﬁoe E?Xt{l %Lﬁ’gd Lé it fie ﬁrstI arllld the

S an novenent e apparatus.
second sstasfin@dtiverroldérs LBl sespadizaiymmghge filheamppaoad thscainP4he243.

configured so that the first and th :
In thegembodiment of figure 2, housing structure 2%0 rotatably supports a plurality of
stabilizing rollers 236. With reference to figure 2, it will be appreciated that each stabilizing
roller 236 contacts the exterior surface 222 of flexible material 206 of bladder 204. In the

embodiment of figure 2, a plurality of suspended stabilizing rollers 238 are located proximate



10

15

20

25

30

second set of notive rollers 234 respectively engage
first and second threads 242, 243. 30 In the
wepdemdrwent of figure 2, housing structure 230PCT/US2004/011466
rotatably supports a plural Pty of stabilizing rollers
236. Wth reference to figure 2, it will be
each stbjilizeg ailled21 6 aEachasnbpaidabsthbifizing rolial 238rco2fA6tsdnietiacdusiace

220 o%ﬁ%e{glgl)é:n?aré%%l 26% ro% ﬁéﬁdéﬁé&g{%&ﬁé il,ﬁbelﬁfli ! erir%?rlltcsl% ‘gle%fresent
invenbl%ﬂ;' eaH él%}gé?fdﬁ& wsBaRHRd o fLasl Aokl 1B BidsVxtfios strdste@0 of gexible

ocat ed oxi mate WD"2004/ 091689 PCT/ US2004/ 011466
materiah206 agaaist b istabiligingnioller 23636. Each suspended

S ilizing roller 238 contacts interior surfage 220

o ek Rertinrafo DaGear - BIRAMER TUae il diposed
proxiH§e bl BhediMRNL . Of adhh8sRhasEmbtivé IIRALE D pideHly supported

suspended stabilizing roll'er 238 acts to bias exterior

by supportfwetup?? of Infsomei use il embedimieals of 018> prgssnh tvention, support

s 33 Bk 003 M0 BRI SULP U8 225 i
materil 206 HRLIBt BRERe [@idrye34.0l | er 234. Each suspended
notive roller 232 is pivotally supported by supgort ,
sMeatieeprabapgents of Sowengigaicuire dAba sHAREE shHiClufe228 are possible
: isnvention. rt tr )
iS50 HETR R SRR R UL SR, 08 oot
embodittichamay B2 Riedfedfds exb hies positienddaliti? Ofe mgilenisd otivet. i Me outer

rollers 234. 10 Varjous enbodi nents of housing
tube betriefRs sHPOBITUGHE WhisPat ]PC%tFﬁ? }L’rg@m e putgrigy ¥lyge of fiegnclosed
ring ofblaA@AT THE Vit bk de £ BSuSR SihlonRO S S GOR S0 Rled Whin the
present invention. e exenplary enbodi nent may be
centraV cenityd Iaandther dmifrempatsixempheylembodinent eithsi the sufpert structure,

other. The outer tube bei.ng the su rt structure
the hoRpg RiryQUIe S8 RO LAY DRFAMDHETIGBSFTIET OARSE GREIGF bpffes that may or

BIrRSRE gerldrNGhWe & A4ABHer, The inner tube being the
ma'ynhousing g?ructuggsmhich igjlocated within the 15

c &he¢ heusingarid spppom stmestilse mag ol eramplexepideegl with a circular
enbodi nent, either the support. structure t he .hoysi.n
eross SERGE bE FEYSP BB Ay s OB S LtPEP A S de GG et
hexagBh oﬂﬁf}ﬁotﬁ&adﬁﬁ?é Rah sffﬁl¥h@<5r cued siefacdsQrihl RemBeREbRthereof. The
shape 'of a cylinder. The housi ng and support

frame stretotes ey algoybepeomprened e avbinde ciogd sestipnad ghapgs fiironghout its

circu ar_, Cross tEon.or .| Yy hav r.QSs. X
ensn SRSl SRS TEEL! 87 oogk 2 PGB LB SR: g
whichZfe iRxeURNfiAd reRYiofdHiefel@RaRe edhidih&! Miegidtare betiweeadhe two

surfaces or any conbination thereof The fr

frame
tubes istspfficient éx ageryiraedate e intenerianggller anskids gneé txlinggthe flexible

s BBl PR SR e S S LG
materfahfldsvevet ithedBor isuathedrop. spaced in fixed relationship

relative to each other. The distance betm&en the two .
t bibseEe 3 & Al crassseelionab Wevhes @A pRPARES PHY Bt #cseideRgs With an

exemﬂ%%lgl eﬁgb?)dgfxearg g;'g ?ﬁng'gé%n[ Pt \.Ne{% arktu€ 300k eRs %ézﬁ%i‘e@ﬁ 04

t0 pass en t he support
compiisins i fgxiblermeterinleX)6evVir flekittidmateniat 206 of bladded 8 06 \es an interior

itself or is bunched .. Figure 3 ig an _.axjal .
surfacg !32@ 40L& EHBHAN SPERA . iR B J20 PO Blerp malsFiakifddefines
an intMdrRoBfne 324 of bladder 304. In some embodiments of the present invention,

interior volume 324 of bladder 304 contains or is filled with a fluid, a gas, liquid or
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exenpl ary enbodi nent of the present invention.
Appar atus 300 includes a bl adder 304 conprising a
WO b@xiolesd mat eri al 306. The flexi ble materi al BOBUST004/011466
bl adder 304 has an interiorl®0 surface 320 and an
exterior surface 322. Interior surface 320 of flexible
combimatien ihateoB0Bx@ebr sueface a22 bhHfletiblermatalial3®o d2Anafa central cavity
bl adder 304. In sone enbodi nents of the present
326. invention, interior volunme 324 of bl adder 304
contains or is filled with a fluid, a gas, liquid or

W Decaredresy opEseS e heptng Feetured3e Mﬁw@d dmoentral cavity
f r f [
326 d%tﬂferd%g/ exte!rz'fé)té glﬁtlrf%{ %gvﬁ'?l%ﬁbtgléat%flal %(ﬁ@%t%l n%ddgp 4{ f‘}ller ﬁoqg1ng
structiire 30 eotdtably slmpp&itm@pls:taimyz biimetiB3tbliess 3f4s ﬂﬁf@dm B motive rollers
central cavity 326 defl nedéﬁy e)%?e)ri or Q%ﬁ{)ace 322 of
334 arE SRR B RV ARG TS ST TS TR dlsibipmaier Ui thgemgbodiment of
{ { | |
ﬂgureSB E&fglrrgﬁt%\éﬁl%ﬁle{] ﬁ@oﬁ@g&gsc‘&' E%?élﬂscz o?ge@*ﬂé@r@ "ltﬁé tQéth @Qb oY €ach
mOtIVS hadlen 336 ntadcwithg thaneadaMZbof aswofracgealﬂﬁz of thSL quhb Iembodlment of
terial 306. In odi nent of
figurephof GG o Foim B9 S L8 B0 piear s 6% bt oh it A 9dp the
emboc-lrhf%n{ 8t Nird40r00ftioR @t e ABE | V@ 1R 38R7iB34udeBl & Wk hihi@ial 300 10
hread 342 of a worm gear 344. Thus, in the enbodi ment
move oeflatl\fq tguheroBtionak axtis @reaol nmlww@éar33344 will cause
ve rollers.334 to.rotate. .AL,.so in t
oG ge L ab R 3t Sl IpbRel gt revprp ructure
328 is¥Bhoved withimumandeliexidlli@e Fl @efiddd by the @tefiér suRRYE320 of flexible
relative to the rotational axis of each notive roller
materigB306. intthe ewhedimsnhef fare? evipport stragtyigr@szotafablfuppopea
pluret{PBE RIS e BB ERe B Moy en B BRARE o2 i

showrsdikpaaed pdmek chdtembhiverollens B4, Also 315)ﬁguﬂefB éﬁt&l suspended motive
enbodi ment of figure 3, support structure
roller 333 aanls| Spen GRRaTHg iatensr pir ﬁl—”?@ of Bf:mblm@ﬁrd@é O iblaglder 304.
In sorfggefil Smfimchfy, ¢ B8 b Rsch NGB SHEAAE HnfERlre 995 AL bfpended
motiv8&ilers Foact o tﬁlasgeb{‘tmc& suﬁaed‘l?:%a.ksﬁikxdﬂd nrapdrial 806 agdihs motive
SSéXcan be seen contacting interior surface 320 of
rollerst338yi bl e naterial 306 of bl adder 304. In some useful
e i nt
Smgtegﬁgﬁ% émﬁcﬁﬁ'—mus 2 e&é ﬁ“&n%FFl\&} @tmftﬁfeé?a? Osaélg sup ort structure
328 edshdhsvex gendraly tslbulfaasfetpaztfhm‘ hbtumxg Bheturat3ép aad s@ﬁ;@n strucluu
ns tive 20 rol.l.ers . Inth ry . .
328 36 TS OV A58 RS HORRIGNZ: PP SKa Qe Boa g oL tbe being
suppoft YRRGHFe DI WMGEN [SlocadBwRRRNNRAVE v@luﬁﬁ@@ﬂ%ﬂehbﬂed P U@ or surface
shape. Thus, housing structure 330 and support
320 Ofshla 404 ThoBnamipbbbeing émnastmqnmeﬁaa@énm|1@qamde\d1thm

centrat{fty 298 deBRed By 60658 Wihss Lo R abEs  nn Pt er i or

VR |V\H[T‘be%§ caRfddiast Vﬁﬁohsﬂélﬁbcbcﬁﬁleﬁﬂd loff 86 @siHdstBR%8 130 and support
bl adder 4. The inner tube being housing structure

structzg A2 §uaiecrossible|voidme deviting fiom demsninl andpepps/of3he present
mvent{jo%]; lﬂ%qlogl%lg )élt.g& ; pgjtrgrtssﬁ tﬁ\%egrn?az ‘3‘%@02%%')( lg‘ld i gi’l@nc%ncaf with a
circuldi @Sk Bektivihrod chely Mag Bvean drossigeeiot in the shape of a square, rectangle,

triangle, hexagon or any other shape with straight or curved surfaces or any combination
thereof. The frame structures may also be comprised of multiple cross sectional shapes

throughout their length. The flexible material 306 of the bladder 304 surface runs between
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structure 328 are possi ble w thout deviating fromthe
spirit and scope of the present invention. The
whousioygsand support structures may be, for exedmpUs2004/011466
cylindrical wwth a 30 circular cross section or they
may have a cross section in the shape of a square,
the twd, ﬁﬁfcﬁﬂ% Shichbld $A8En ﬁ?&gﬂ?oﬁ%ﬁﬂﬁ‘%kﬁ% ReEachRARE. Wt listance
stralg or curved surfaces or any combi nation ,
betweehhies ®af strubheed rsantficsnt tcdaspmsmatate the sverbekipmotlprsed sigfls and

o oS5 355 e 5P BRI BBk bposin
structuflé%re?ﬁlgﬁ“ thaRstdral a0/ 198468d RET/ US2004/ 011466

two structures which are spaced in fixed )
Rigatiddn shapiat efost-fegtionad vieschl a anparatusdOdp seegdance with an

... between_t he . structures 1.s _suffici . -
scditio§ L HRBUAY SPHAH £ wEoReRY POTSS Sfapfedoq e e
bladdePhOP¥E & NExiblegthtblif 408! i fighre A06sifpportBiractder 42804 shawn disposed

pass between the support and housing structures eve
within jah inthsorrrenleme 424 flefined bovibe interias|spriare 420 of ffrHug Mafpi1a5400. In

igure 4.iLs an axial cr - ' ' -
e om S A Gu8, 040 sPUERSCRTHHRN st FphaRy orpende
stabiliAXeraeas 435 MyadireRithcofo fifiee Pr e sehbe apmeniviedrihat each suspended
Appar atus 400 conprises a _bladder 404 of a.flexi )
sabilifiag evlceit R 0Baq p IR BigRer TS ApOF HoRbleEt e g pdder 404

In SOIT%EI%%UEQI;&%?&%%H‘[S o‘@tﬁé}&@seﬂpi 1'8/@12‘[?54, ?ggﬁlbgﬂl éﬂ%uﬁ'@ﬂ%ﬂl@l{d fiRfended

erior surface 4 e material 406.
stabiliziflg rd1fee 48srhadd s texmfiof fugface 442 of tppbletmaterialctigragapgdr
_rotatably supports a plurality of suspended 10
ﬁﬂMh@ﬁ&Bﬂkﬁﬁgﬁg rollers 438. Wth reference to figure 4,
it wll be appreciated that each suspended . .
Sindbe Pirbpdigonbp! 66U1a 353 BOTIETBICRRE 1 eh s i sralal cavity
20.0of f1 exi.bl j : r . n
120 o004 ) G ST 32 0400t Phaider 0o sy
structusé BT Ed4Eteb 2Bppurt ASplspEndettatsiizbg dlleradpa: oWitbreigBBce to figure
~act to bias _exterior surfac 4‘%@ of flexible.mt e_tri a_I420 £
4, it wifUlee engaraiged fhat Sichiaby ZRrolIg] - Copsts's (g iRrigtace 420 o
i i' fil i 1 RadBSishénded
ne PRRGLIEON PR, 0B SNBSS sodilupanicd
stabiligixg eslle@38 definee #advaddd thexis dimensimed itatecdige agfortion of flexible
bl adder 404, Hoysing. . str Tturg 430 rotatably supports
materigl 4}6a04) 3 RAFtiBR Ogi‘ stBPiz PRl ¥ SPPers 436. Wth reference

t iggfﬁgi’r‘{s_ean ¢hiar! éfd, hitia] BRosaRBIRGLIEY SR ofARtpeasts in accordance
st&bi i é

zing ro 436 contacts the interior surface
with af 2Reraplary trebodimeninefttes inabnti06 Axpapitasidet copgarises g hopang

N R T e
roller 5 R£81dY ﬁlpg%n@ Qfrhétare R rblagwlpdi@porBl gﬁirﬂ_ﬁty 406uspeade motive rollers
portion a stabilizing roller 436. Figure 5 is an )

532. Arleaibiethatepiat §0Gis dispoesisretEedn BAAYS Kpillgx,\g 34 anglsuspended motive

rolerty HACH RIS Pt AP AP e OG0 n G S rie PO Aar

accordahb it ke %x%@en?@ el eAti S PR@bEnde muattwerrel1 &2 832 keusiataply supported
structure 530 rotatably supgorts a nptil'e 25 r

: olL] er
by a sEBoriasiaicsuppd¥-t Insthe gabodimegdel figirgd albwms%ﬁé%w%g%o rotatably
YAl deaPbas URRE ' 4S54 Ed@xipbemoti
e e Tl
roller $348 PENEE embBllinveit of figure 5, rotation of worm gear 544 will cause motive roller

534 to rotate. Rotation of motive roller 534, in turn, causes flexible material 506 to move
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rollers 532. Flexible material 506 may form for
exanple, a portion of a bladder in accordance with
W0 b@4p9e8ent i nvention. Suspended notive rol | ePGT/BESR04/011466
are rotatably supported by2a support structure 528.
In the enbodi nent of figure 5, housing structure 530
o d AL or ] b bSdretibfe@ @eht
L D S o e
flexiblé olategin]l SB4haslan ihfeeoesriblade ARhanddn $itgipresusiacy Zat i on of
worn gear 544 will cause notive roller 534 to rotate,.
Rofat 608 a@ bnlaFdet Vigartial] ¢rogs-ddonal micwuofan apasess 600 in
flexible material 506 to e .\WD 2004/,091689 .
accord PCE/Mitp@OA0Plag Embpdineat g? %\?én‘feé‘tlﬁ’éu SPREFARE A0 cqpmgrises 2

ing It o ' ekt 640 | A £R8 thread 642 of
h"“Sln%gt%‘%‘Céyeaétg géﬁ%tﬁglt%&%ﬁ %@P%‘I&%y?f’g{@ rgleglllt6 506 hlas aﬁa ot worm
gear 644drRaEeIths teeflaG40 G20matit mtlertdieriotiveralitatd Botatably

Figure 6 is an enlarged, partial. rass-secti.onal_ vi ew
cupportst R LA GO0 Ui TeuB B HaRUTT Foan e renprea e
roller @ARAHTRN 6. HBELINABEAIB06 nARPBEAL b8 cBARpIEOITPsItisL ST a

housing structure 630 that rotat ably supports a worm
bladdeg @paccGrilidncewith tet predentimdie84®. of worm gear 644 engages

the teeth 640 of a notive roller 634. Mtive roller .
634hé embediateabdffigse ppotatied off wohoigshingr4stausestratagiog 3o motive
A flexible materi al 2‘606 is dis oseg ﬁgiweetn rr106® VE ove
roller (g} |RetatimMogReivE 1OUFIO Wb U, SR1SF HeRRicdPisT gt HaP
i  WithQLflRe &f fidure Bl AdEBMeiaPpreciated that skid
relatwégocr‘j%orlgg%{:%ﬁémﬁ?%gﬂewﬁt?esent ?nvel%tlri on. 10 InB}t)he ‘ .
650 coamdinirrtionfurficg 62 obflexibicanatoml G0owdr parge age{@44nbodiments ol
causes rotation of notive roller 4. Rotatiqn of .
th pregtnpEn g i B3Rt 1 it et B e/l gl e Piriel 606
againsﬁggti{,gr&gygﬂ.r.el ative to housing structure 630. Wth
reference to figure 6, it will be appreciated that

| ! t [ 39 : Siu b&Xinbl e
ks SR A0 i Lo e v
accordafi@seiil ah additivharexemplary Gblodimest afdhdinaentam. ekpraritpy 603

o i5ege22 o1 LTS o er o6 15 g Pl .
materiglgé?)%s‘i's a%@%%%q%hwyén%ﬁe BlerdPRAnAtaUki POD. I the embodiment of

cordan an addi tional exenplary enbodi nent of
figure ThephinuLsyirings 65Appido hiasskBIIH 0 agaimpt drsiateriar Reiasertgd of flexible
structure 6 thaf. rotatably .su rts ive . roll
materighfi)t. Shrivgs pop e diar i R g AR BBl gy SR 62 mey

comprigat ?oY exdrRpleesheb3he@Ngng, FKeshmpressiod Mmotibe asdrboelismsdin mbtion of
20 figure 7, a pair of springs 652 act to bias skid

spring6 502 arhikié 65 ard iHngratest wilypfrave iREUIef’. f | exi bl e
material 606. Springs 652 are diagrammtically
i 1 wsienakad eimboflinganteofthe Bresém gsvedEan.raliid 6 Woangrspgags 052 act to

s e o b b T AR NS Ny Qg oo

ivaldel | BADWE, Wdrhicghl @ 4%fhat iB r&@iaBly supported by
mouvﬁ{sog%‘etFﬁgﬁ%%%}é%gﬁ#ﬁ%fa@t he paf esentggi nvent?oln,r ski g 6%%

housirgrerusiuré 63% 1652 emthodiments fighees’, aptabign of yorm gawfGideauses
rota‘cicgl2 rr?gﬁé\gtrﬁﬁ%rb e40 gt??tacilﬁaci}" égcggflelargﬁérg@%}, gﬁggn\é gatgs%% :ﬂrg%i%)le material

606 td 6211 AL tQhodiNpétMcEgas3®44 that is rotatably
supported by

Figure 8 is an enlarged, partial, cross-sectional view of an apparatus in accordance
with an exemplary embodiment of the invention. Apparatus 700 includes a frame 708

comprising a housing structure 730 and a support structure 728. Housing structure 730
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housi ng structure 630. In the enbodi nent of figure 7,
rotati on of worn gear 644 causes rotation of notive
WO odole916884. Rotation of notive roller 634, i nNPET/IUN004/011466
causes flexible naterial €06 to nove relative to
housi ng structure 630. 30 Figure 8 is an enl arged,
artial, cr : ' | supBorts a pluralit
rotatab B b B B T O o B orts a pluralty
of suspbitié@MtidtiR roRaPaBAL Ksflekille mutdriali @86 & dispmwed F@@een motive roller
conpri sing a housing_structure 730 and a support
734 an@swseélﬂﬁfléwz@.mllﬁas?g%-g structure 730 WO 2004/ 091689
PCT/ US2004/ 011466 13 rotatably supports a notive 728 A
Sukpeaded awtise oo lksup ph are &etpigbly fuaprorsss ot sHPRBFLyptructure /20,

. ~Suppor. Rl urall - &%ﬁl&}m | dBnTigldLs. |
patr Ofﬁplﬁpgéii% 2|°33%%%°§?SF%’1%M‘5%?§ %BE poseéﬂ%gl &ggﬁ%lrtmtli ve ' N
the emb&ditnefit of FdraR GpsaiugpeIiat avbits sespemledeneive3pllers 732 against an
~_ Suspended notive rollers 7§2.ar% ot at abl y. supporte e. sheet
interiotprigos (her doxgbleveaterial 7998 PIAISsS 535’?‘?}’ %Ofm%bgiﬁi %S .

Of < SUP i 8 A& sfbhagsi@tshEabd ¥52 and suspended
metal TP us Jr%gl{ptég%l{ogﬂﬁ’%&%f%n 8. In st he enbodi rbren% of figure
motiveGoll&Prihgs iNbRraat with abbws irsfiggedded notive rollers

732 against an interior surface 720 of flexible

rﬁﬁtﬂ@é érﬁﬂ)odﬁ(ﬁlémt SHrdungs, baZngayuaorepii0setatdbdy suppariph eyorm gear

sheet netal anus. A conpression iqQn and _

744, Aefitseheeady AR vermogeas g4 ﬁb%ag%tﬁe%ﬁ%to&% %W&égﬁerﬂéﬁi Jyathe
roll.er id W GH11 RERRQWSoth Ve folIBUT R 18 rotate.
embOd%el}tﬁ f?l ﬁééégﬁg%tg%l%éﬁéﬁg%gur e 8, housi cr)1g structure
Rotatioh36r hetivat raliby7 B ppoiet, Sassewbexiblpaaateri 74406 tA mgvegelative to
_thread 742 of worm gear 744 engages teeth 740 of
housingstpefare 30 er 734. In the enbodiment of figure 8,

rotati on of wormgear 744 w |l cause fm)t ive holg&ﬁr. 734 dance
tRiguietdsis en enlRegedt PHHAGHOSYEF A BIEWR! 2RFRPAGRISAYY 41 accor

... _causes flexibl | : e LR © Figure 9 it wil
with a, 8‘%@5?%&3 Sﬁmu@? f}'r e ﬂp@:&@%@?egﬂ&?gﬂ%‘ﬁf swgirll %&ﬁl agtged,1 Hre R
be appPRdtéPdhaCApparatsesiiol conddrised €adder#04ahpsorat embgdigenis of the

accordance w th an additional exenpl ar odiyent of
present iyt HHIGR happ g Funae o Dive BERpaFompgses 2
@pprech aped R P 088 A hSes iatdplondeelce 820 and
ﬂeXIblggt%tgfap]%é@rrgfeg%%%laneﬁtgé o? t%hedré pplr egent 1???8?11“ or?,e e

exteridlsadaersNadnirigenefat 890 vHfloiideimaierialidhg dsfingsean interior volume
Bl adder 804 conprises a. flexible material. .

524 offHGPL P B SO ON Bl SAAGF CHOR HA e AT apge 524 of

bladde? %bé @&ﬁa@% gr Psnfﬁ%e@nzvi%}@a e hions, 1iguid @conididatiohnheesforExterior
surface of flexible matéerial 806 defines an

surfact B22of flexivielmarerial 24 dofinds| saatdsrl RULY 826 some

enbodi nents of the present invention, interior vol une
82He Qfpardtho8dho8Ain dipnted also orchidss fiftalredB0fi thyame 808 both

fluid, i qui d thi_nat i.on .th ter]
suppogy RIcsisa R the s bean A SaP BBS TR Rk ToeE AR
compri?s%\sé ?B%ng’%g“’%“}gﬁ% §§% gﬁ@%& HSusE0staRANMES3M Tl tHERLIdA OO figure

rame 808 both 25 supports and
9, houkiefracthise SAOtotadbdy Suppeithh etahdizérd ralleg® ayfd support structure

bl adder 804. Fra 08. copprd.se S t :
rottap iuls HEREHAG Seb GRETPRras0. T i e e g it be
appre(fiéltg&J fifat suspended stabilizing roller 838 contacts the interior surface 820 of flexible
material 806 of bladder 804. Stabilizing roller 836 is shown contacting an exterior surface
827 of flexible material 806 of bladder 804. The rotation of the rollers and the movement of

flexible material 806 are illustrated with arrows in figure 9.
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9, housing structure 830 rotatably supports a
stabilizing roller 836 and support structure
WO etoabgsBy supports a suspended stabilizing r oPCBEUSBBB011466
Wth reference to figure 914it will be appreciated
that suspended stabilizing roller 838 contacts the

glgjg 190 %Eécﬁﬁgnﬁggla@edf;Bof%ﬁélt&c%s%@ctmﬁaﬁﬁﬂew of@@parafus 800

er 804. Stabilizing roller 836 is shown
shoanID ﬂteq&evm@p fagurex fresdna usstir fembedings effthe pEsseiy|ipvention,

806 804. .Th
suspen,dgqs zgﬁ&o]lkﬁé%g‘%ggg h{as &(terllpf %{fa%% %Eﬁ 8 grg%%feh‘g%[gnal 806
agamstbé hug £1ﬁgﬁfﬁfér\ﬁ"3§ Nk @bhotifndnt g0 figui8. 10)/‘@1 20084061 6HPort
[ US2004/ 011466 14 Figure 10 1s an additjonal 5
SlructLEdﬂ B2§ geselto Ipa uspénded @@bﬂ@et%tfpliﬁaa3 S\ﬁgéwswt%wp gpidgcgS20 of
the Vi O I 10.

flexiblg Wéﬂﬁlrgﬁ? squeXtu?’?e f%%cén | %458‘(;1% |iuoS nlgteaglus eq%% f(\e’d‘é in figure

Sff%bfel 114k B ehiatded] pa&ﬁ& aotssdctol ateverf ar ipparasuy $kie

of flexible materjal 806 agalnst stabili dg% a

accordantd with 8@ exemplapyankadipentad fie By eRtiogy PP %d NS

housm%{sg%?ﬁ%?egﬁo t%?fgx{ :H%lgé%p%?tg %rﬁl Qr YiaSASHBReAsebller 936 is

agai nst terior surface 820 of
1otatal$l}r Sxpdred wlhaﬁslﬁg sBiGurcA30! mdlmgblmmmrml 906 ax disipgd petween

stabilizing e Pga8nd paFHI 0, T mesdial GGy QTP ghmiE @ porton
ofablgﬁggeégﬁg&%{@ag? lx/Eth"’lﬁg ARG Wb WRha¥RMaHcaky figure 11, it will be

e I nvention. Apparatus 900 conprlses a
appred11U6 iAgsiat OEC toumtectd B0 irttérixdr snufbest F of féﬁ%ﬁﬁ@ pragerig! {R- nin some

t abi | | 6
useﬁllse%g{gg}m@}ﬁs g};/?lﬁ g}iplgpllﬁéln 1[9& qlﬁecbgg%:ts' % 1}1 %{Téﬂcﬂ%% ace 922 of
i LAl seehikedyeen stab|I|Z|ng rol | er
ﬂemb&%&%&l% 908 g?%%%%ﬁ%l %m ble material 906 may form
F ol SX PR Ral8GSP b @RREtus 900
\NI% tEY gﬂg ar%eaggﬁ ?%é\/ngnlgecpkaﬂlapbﬁ%rjgcg%%ce to gif%urgs
shownlih thé premduls figare. agkid 660 af mgpatanat 90 ks dh%u)lrwmwﬁsow figure

12, Wioredtreuseo BERE COFTL@PRE AT TR Sh T b sk e fTon 956
In the%%‘%b%dhx?efr}? Sggg@% 19X H@ﬂréé%{or@ydl@ﬁﬁne?ﬁ%n@(ﬁ to Aeleilvt @)ploiiicﬁl of

agai nst” stabilizing roller 936, Fi e. 12
ﬂex1bﬂésmaﬂ6r1@lCRﬂ6tandraqiomm off @d:d],llegrqllea P36 Bherotaiqn rﬁgarblhzmg roller

view of ' a wn .4 N t f 4
sty M amn GRSAR RIS E AshS At seeLaee
€13 &an idrBed, PhRIE Be8s-t&tibhA Widy dPappatatud 9(])0 ineaccordance

ap eci at ed tha? skid 950 defines a depression 956 1ud
with drmdtdhmnehd:mdlmzﬁfmterrrbbdﬁngm péth@presg@tgp‘é@g]ogn Apparates 900 includes a

di mensi oned to receive a idake
frame Q8 SOMPrISBIg & I}Jmlamg SBBPTtuF e}nd a@f)?lf gtlnfrll(!tﬁ?éoﬁl%lge A sgt%%lhzmg
roller??@ fI{ 1‘&5’%&619 Bufor@H & |Holuﬁhg1 gtriiclie ©30. %ﬁe)ahkd rhdteriat®0b on

exi ble material 906 arelllustrate(t:lvmth%r WTQB e
dispoiseml Hat\g@nn@tabzhzw;g gqjle@ 936 apdsa gleid QP a})\élgar RERT tgfigure it wi
3R GRAEHATYDE, 1
apple\% ﬁﬁtg?ﬁ g 1t ge\C?e%el 1teﬁ§?§ﬁeng (?ggﬂéﬂgﬁ the pr esenli1 some
useful BMB&iinehAts cyi\ltl{baifraédm:‘.uﬁ/@ﬁ)tldm sltid 966 aets té basex@a8r surface 922 of

conprising a housing structure 93
flexitgde nnEmn@} %(?(gmms}\stgb mg; rg}lq{gf)3§5%p g}qe@} @g@elﬁé)? e igure 13, an arm
048 o[rf fgvtél%t blé 1 ug 9% %ﬁggb%ayﬁH@PWa LA Glteti & s988ee 4Y flexible material

teria di spo ed bet ween stabilizing

906. OhbEhg ﬁﬁ)ﬁoﬁ@ﬂ afn SKB ik 968ratal sng &f arengefiggeflbgur e
13F1gL|1rte 1\£1V|1é !a crtz)%s sectional view of a bladder 104 in accordance with an exemplary

embodiment of the present invention. Bladder 104 comprises a flexible material 106. The
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appreci ated that skid 950 contacts an interior surface
920 of flexible material 906. In sone wuseful
wepdvetirwent s of the present invention, skid 95PCHUS®04/G11466

bi as exterior surface 922 dfS flexible material 906

agai nst stabilizing roller 936. In the enbodi nent of
moverhtWF EletiBle BBtefbM (30s QB troed swpperdwsshIfigutaite 928 rafsce to

to bias skid 950 against interior surface of flexible
Flgulerr]eﬂt, en paueuolgmmmf lagileid Odsen BV GFed ppmnuagy i§ one dircction while

trat U
ISR AR &y A el b
entire \Whdpd ctaﬁ‘rr@('%mﬂngﬁté cegfriiestisnelite thé exfemaprmasertal rolls around itself.
i nventi on

der 104 conpri a flexiple terial .
Thus, IG1exTHe MO0 (0 TS BBIPETH LEATEHIERTLHHEe 8 arsY difieme in @
f | $ L@k QW tdRILeME Where th
CmﬂH?OHSASé%ghSV$@%ﬁéh é?éﬁ%é%?%y(ﬁ#gure 14? an exterior e
exten@osfutﬂa@dﬂoﬂhe leaibtkematkaidl tcavelshdong 1awedtaa*swﬁb\bhengtqr1m géace of a
direction while  an interior

d
senerslly /gt ToFner SBOBMER: oG ot R MEFEHRDOr o PRdp o i

labeleﬁl"ﬁ? ik €45 Ii‘ﬁﬁq?&% TR a@hﬁc@& td ‘@r&ve@ Qnthiah gedraly cylindrical
e external material rolls around itself. 5

or tubliluspact eveh henllmpstbleangsiie asrxysthwith élgq;cpql%gr @gtal canal. The
e bR PR M B By e

cavity

relatlvlei}r ?&Efaﬁ%r @J?ﬁ'tlﬁu@)& doRBicowits kitaniehier 6f the @pa(ﬁ)ﬁllﬁtd the 1nter10r
ace the flexible material travels along in

surfao(emﬁttlaadﬂem\blté matérenls mowes forward in dealirpption ofEwe! a$ fpwn.

bul ar _space, .or _environ
%Ilgélé? :i%f’f' 8k adgfléOdlgg?IOisoszang&a ggebwp Ehg dch[SHJ gises F]fdgﬁ\’lvffr gﬁ‘ﬁg!plt\ ious
figur eTml%é@ﬁlde"mbﬁt yeidurataplaeidet 004t is avetling 4 iml secend travel direction
gener al lﬁ cylindrical 10 or, tubular % pace, (fe Th
TD thabiSIgap@a ¥ eppaside tha tsavehdireskips saoWR e REevedsdetss The
I Q5.
oS e T 05 LB IO BN e Bt i
With tb@bdoeIBoeenst anéxtetorgortidnufdlaidenhhcdtn i Yibwedhes moving in
interior o%thesace \/\hl{ﬁgthelnterlor ;
one dipeopVGHI<CATGRIFREE POBICE CRBARLET BHBREYIN P BTTSRY Ferpion
of fibu@eakith the present
crh(l)tgérﬁéé( g%: nymed\}vﬁg%y BF%%%S aﬁdt%llzaﬁgé\/\m in the prpeN
invention frdbe fsl fothed of Msuppert strbaierrarta sefies ofal east igvo sets of

it IR TGN B PR B e PP il tocated
w1th11? F}%\ﬁ?’rbhgr LOGR ?YﬁéJéf&leb&Hﬁg Tﬂ—é‘ﬁ)llem%ﬁﬁl@tar@focated 50 as to

mat eri aI 106 of bladder 104 is illustrated
mamwlrt the dlexiblsmaterifl afithe erdosed Ving fyetveden tiegre.e To duthey Geeommodate

o 5 B b A 0 St o
apply%rcglté@}%eﬂexm% rﬁa?er[@‘éhd‘ﬂlehﬁ&t&lﬁﬁ% ERReSOL &idki rRaboddimentR0f

I'n some exenplary embodi nents of an apparatus in
possmkecsomamoe1m0hm1lsmeal]§rﬂé@érﬁted 1p theeltgliren, a frame is

of .a su st.ru a '

t %‘16§8{1§ ogsrupppﬁ a&i &183%?% ruc L}l PSS 1?‘33’ gF ¥k e? oféo(pg% algﬁl%ﬁttlons.

Emb(fcf'ﬁeﬁt’é BP HetinPdrtiss thd g té'ﬁ%@ed%}hﬂ@ aretwell- Emtﬁdub@t rio$ necessary for
ocated wthin the interior vol une ofaihe enclos%g I
medied] agplicRHeny @1d ppecdyressk el SOIARRSCPRIC 8t KElas X ARINpILN. FLOWEVEr, SUch
t he f

tapergl&1m§tﬁleﬁ§é%y fl?r al:l Q}gpﬁﬁgﬁ&gst ﬁjclcﬁgrli/ lﬂ'ﬁ)ﬁgﬂ gﬁggg 21]{12!09@01
envirbhihBikh 851ak gt diknbiogx Tht epsrteniad! thhsupokl addoosing kirdgures

may be suspended, and
may ser\)//e a numberpof functions, 1nclug1ng, but not limited to allowing the two structures to
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apply force to the flexible material and the matching
rollers or skids. Enbodi nents of possible suspension
wore@hanesns are illustrated in the figures. ThECEOS04011466
support and housi ng struct dbes nay be tapered for sone
applications. Enbodinents of the invention having

fit andtv@cﬁﬁrf RN AHRGEs B apatti hretentibgta slﬁﬁiot}n megaamey studice30 over
medi cal applications and procedures, e.g., colonoscopy

which dhre ﬂ@@blalmaés(fmhtnamls,@ﬁd cppR e APPYERE thlr@)ﬁg@rqm@n icdOns o its

neces %; VJ(M‘ b Sppllcatlons particularly those
passage AUBIN N §63%8% 8 environments of |arge di mension.

Thiee Jeau@@ bESt lendsv®fets bEnfulpplang ralteds lotksdsnge Scatedtonrtbs
may serve a nunber of functions, includin

suppoit apd hewRSEIChEe Pign e sy NeHer Ny B e s %W}ufe isWhized, the
rollerszogoﬁ{dg%qu z%tgcpg %’rjlgczsgnuurpgtilu%gﬁe A6t b roRRE WS may be

ér W t hou ing apart; presenting a snooth
compr?déd 08 bﬁéionahommﬂa[c ené or muerskidnbyi combitesion] tesef lecated on one or

material travels, and _easing the, appar at thro
more ¢ighe strqc@er%né sy DS TRY SAA TR GuTed P! Hacen
rollersopisk 1yéeroﬁ L &Riddn e 4’[1%@‘&1}6 Iu’{&pa §4t Sorftprised of two or more
nte k ers or skids are located on the 5

rollers$ uﬂpmmommlhchmrsu cogbstation piibets asrthe athehand g8er Whragtons and

comb@%%@%é?tg por ! é@cﬁ%ﬁ ?*fg n;qsﬁ) %%ﬁqlrfdﬁ%‘,j%l&lhc? gogni&{ gljt[ §ac? structure.
The rcﬁl%H dr'sRid3", resifl'téilﬁ)cH@cyanﬁlo d@l@ﬂ‘@dﬂssﬁdngEn@ﬁt&o@rthmlpﬁaratus central
er, one or nore skid or conbination thereof

axis. The atetboingondony in suok @ Way as fremeiaip ¢ geaarallcanstank gy fred

a si rol |
o TR T LR ST 0 B o
spatlaﬁlte[dﬁ%hélﬁﬁ ARAhGwRal the FRIRNS] Bedeeibld wateoinl sfthe erddosed ring passes

lers, two or nore skids or a conbi nat ﬁ of bo E %
etweelhthecw}i@ﬁ or slrids.oT ke hehpa i @?V@Tﬁéheatﬁémdég% afyesnie! gpm being
[
compl B4 205 RREL 8 SRL SRR 08, 8 ey e

" Whenl poiwREdd eteadlim ehyapedhes getiblensaterddlang panddaz n@@se,td*n@cnonal

aratus' central. _axis. _The |nterlock|% i.S do(f B eward
force tibh sy maienie b SR ARWHDS SGRHARAIT JPoXG HLE Stvag} o backow
. fix SLADGS é@%ﬁ EPRAL boRst | ol forming to the
dlreCtéotnr ﬁg{t%ﬂ{ees so(?tsﬁIE% (rgk)l/é glsle&'l n a gce)ner }al y fixed 1
interigidatthed oﬁﬁﬂ@.bd:swf&fgeperal@gs tlﬁiutnmpaqa otrie;evrmlgm@ré,sthe ppwering of the

mller:lic #q]gi/(ésglhg @,engtbg rlngﬁlr@pg]];astlﬁwﬁqtlgpeﬁ El;ée é}llrg %?ﬂ%%ﬁléllggt Nafil'flexible
materLa?g)%vgde‘E ttl# St V\}EA gulgﬁh%ﬂ @k appRMubei ng conpressed

tructures except where it interacts
WIf impoherady I:Hea‘oﬂens for slkldsiprowdwagneqmwé facdlitatipetheangtigngof the
engage the flexible

exing e FoRERT ey bp Suones: T orag gt 8U i F rEyiih o the apparats

RBo@RRAT ks rSp IR Srbferadl %Mtﬂqélallmbaﬁ:&walddancmg
131111@%1'}/3) gltlgn Wth tt%ébext e?ol or suiface of th

side of tid apperhtusi angpoweitEdc ffhrsgVIHﬁ@nCU@rﬁeé}P Fien geméletlﬁ@enal from

wrmklélm rllﬂggxg zﬁ‘ﬂj %miggytlps g¥ R@l‘ﬁ \F\Ig{ﬂeﬁuglg;ﬂ%{t ¥hr¥)%w h@loroid’s
centr%ﬂ??iﬁ%/ fnbRad bephdpig 1ﬂalt{6\ﬁ/b@ér @8 a‘)]bzh aat cat le@lopamtt&a lth the

i'gures. This novenent of the flexible materja d and
rearwprdollde@earverduslativp thsplirestiomof @pﬁ@lh)éoegrgp%q\%qr% 01 bqth forward an

d, the rollers or skids provide a neans of
rearwﬁ%ﬁ’ioﬁeﬁsg’t Drggp(%%eée&notl on of the
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25 flexible material between the support and housing
structures, for exanple when the apparatus is
WO piotiogdeBY bei ng i ntroduced. \When propelled, PCT/US2004/011466

preferably, only the rollerl§ on the advancing side of

the apparatus are powered. This will tend to keep the

le?é(ﬂlkﬁh%H%ttSfdl@ls eﬂJo‘Wéll ¥llaptHd! tb g mbchdriN@radr corners and

bunchi ng- up 3/ ling the flexible material through
constrichens ouod i1 ko mmtreaand:hquy Praone aart of thebApshig spreezed or

e BRSPS SRR BRELEY A AL Ao

Mphid Siphrdded ey RRIVEICRE a0feshat hufepswehrad aaftekible edrewesrthected to the
roll ers being powered. WO 2004/ 091689
apparap@ran@gm ouiside ghe paricmiRs oflhySBRGE; NogUhielbdF thiiodueds doF
! d
cannfE RSB B YT Y PSS el o
and is ?ﬁﬂecpw the@feviche lisdaapioive p&shﬁelem@ailled as :pms:hmjoﬁmevmg the inside a

uid or gas is displaced an dat ed
patent pRMTSPREG, D1 RREBDHITCrEn PR SR APGGY AT By contain
f &/ atiBRe  aCQRBGGdeices int

o S g LD R AR U esmiggedics o
the patither tcpanect smlbh) dewitasto iekteimsil sungoddi;w@gs kiFgy to @wa@@pk}ed in the

as . the apparatus enters and.traye wthint
ot inglaqing Rt g WASSIE COBIRHIHS LURHAL B Eitre POV BTIePLY )
electrch?(,e n(%ﬁ e aﬁgfop?ﬁfé Bli§0giben ypinesordr pul led as a mi‘anS

ng t i'nside a ~patiéent or other space,
a&faﬂemwest mﬁwcwm'yb@vmesm@esnﬁ@p waih Qsﬂn@mﬁ%ﬁwhwppm atus.

r | h

such igtesgaiper dyee Bl o Lo RBREHA Jabltka baRpic
cablest OlethiPabBRhi@lok SabtQNREEt, éilﬂ%baldﬁﬁmmﬁ medidabims@liments,

Support devices know to those skilled in the . art
dlagmsmlc|1lmﬂnungantmtnsmtnelﬂiahm a6 s6ipttaiys. Hrddghiyeyegpes. drug

nost i Wi poent 0

dehve}%g 6?)?' (‘étngl C E(F]VICCS1 Vglﬁ g,aahl‘g{ 111@%{691%E§ qs; S/Iaggg,bfy%glg% l%(fLSSOW
devm@C@rﬁB@QﬁMn@tﬁjﬁsctl@@e&an be utilized with or nount ed to

t he apparatus, Such accessory devices £ncl ude

afbe mgterial FquEameBts ferrihe ERIE SOTPIRBHSS! thﬁul%\éePhB%P?ll:be fulfilled
C i
o s g SRS ATyl s iy
degred OSBibCERPAtEbILityrant be kBpubéd cbfom,thmﬁmg'&t@rﬂszlaem methods know to
catheters, fluid de]i ver devi ces, dlgu del i very
those éll‘éUPQ:é]sthe arte®ichsn F%dl%ﬂé’\lﬁr &n Of RFIICalARAT i ng devi ces,

ngﬁugﬁ‘él:&tgél %eﬂﬁ% el?cq?;s%é ?ﬁ’i@br b%\ﬂbx‘:@ﬁy b@RUquid, such as a light

'hat I'ons. ther eo erial requirenments for
oil, Wﬁthf; salire mﬂmlcxr)orqbunatt1$ga:sﬁ suchexsiairy ititoigein o garbpa dioxide; or a

comblggg‘lgqf)rli h]lgquog nérefg%a/lply %}Jﬂag 1}]3{93?%1%2\2 g@ilscag: omorﬂﬁs% ﬁﬁ% fluid will

be nofd! ?&{1@ erQf th@ RA0RA R bldddeind fReivtapatelial Qfould be a material with
standing sterilization nmethods knowto those

punctsﬂe; tuipagre iand tbrasian rgsistanch ch@'acptgmtm as@apropriaterip ghe conditions of the

mterl(pl SH agqfa (l)%%ggﬁaré:re oggge}w%o&lflrée% i W IC%stucapp%?athpﬁJ I?E«? ln%%ﬁﬁced. The
ﬂemb‘f@ﬁi@lre! iaB@hi BBo $BLdS h @RturkdBiF.camti wabugasssiss Ue hmaSn ai:rinst e

trogen, or carbon dioxide; or_ a 25 conbination
surfaaeroértlemlﬂlmeprlbﬂr@\rea@ﬁy()th% chaveeiprstics & by eprsiderat ip the selection of

suitabld fr)lajtenaf 1 e%nﬁr% soitnl?e%s fﬂeli bqhw dnli conformability. The toroid’s

material must also be capable of being sealed into an enclosed ring or closed bladder by some
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be non-toxic. For the enclosed ring or bladder the
flexible material should be a material with puncture,
wo apitosssand abrasi on resi stance characteri sti BCHES2004/011466
appropriate to the conditid8s of the interior surface
of the space or environnent into which the apparatus
means idH ad¥feal @a[lﬁg UnedhesiTteor o diRiliol ondt AviagktyBhpoRis&ic or
posses a textUred surface that would assist its notion
plastic ma%graaalmean bd tided a8 hesflaxftde maistriai. he lumen it traverses.

hﬁ‘:%r}lp}gh % hgés{hlfgtt %i%fég.ltr%d%g)( E 2 og'me O%%lﬂl’lerll ats{g%l flexible or semi-

rigid n%éﬁd? 88¢h asfd ﬁdiyllﬁbﬂ briayrigachLanf osueRbs lstkatnﬂ/ess fiael, b oompadsis
mat eri al nust al so be capabl e of bei ng sealed into an

materlelrmlcogé)maﬁlongﬂ@reoél BQ@WIIBrSamétdswﬂs BHiraAoN2504) @oawyo!

S2004/. 0 146 Th
T e
roller Bh@8kI BusfelR fralide @@ﬁ\fﬂ@%ntl? eibhadeghdrao ffitienorb{ret slip) agamst the

material. The support and

housi ng structures_na
flexible onateripl o¥itheut drspaging i hile |ﬂ@%<$1%q15e1%6$t PERfifle 2 Fﬂﬂ@%@éﬂy Tow degree
t S4161
o il A48 R BSIIRL B00R hslthye i s
suppof @A hoadih ®stsuchires lﬁl@f/ be EEdsrapmrldl oefrosle or neké ietewials| that reduce or
uire a material or gro teri
cinninpiegHclion SAuveihBY Fieaneh et BouplestRHgr Fare e HE g aghe
roller material nust also provide a
ﬂmpoégﬁékgﬁﬂﬂéfgw%@g% degree of friction (not slip)
aped applicitives of hexnimelicmhh@nicathewhathioals raaireg ilrmgt jetain most
whi |l e t he ski a suff|C|entI
propergies fescH P%ﬁb({vgﬁug‘;fo g%td}eﬁgstsar?lp{ éeqqn‘ee)glgq%n 11 t? \élf gt%gflfa%on
toleralwet 'ﬁﬁx‘é&n&&”ﬁg (199 bt the TRRnAGK frﬁ@(ﬁﬁm@ﬁlcﬁlr@pﬂl@atﬁm@ AN trequire
ousing structures may be conprised of one or nore
sufﬁcuafntt drritslity aridatompetibidiey orsuitdhe eiignenent inoyhish ey isety gyused.
! Ef?lﬁt I 1%3? f WEQS@&&@%% an g@%gﬁr%?ﬁa Rt?%?{ﬂwlrgggven}:ion have been
identi BRPhdrERLALOVS 2afitiBnNAPpABMbESnd el iretludehbuime aot lahsed to,
required must retain nost roperties described aboY |
inspedion oddiffioult ﬁel@@@fsmpﬁﬂ, jubeg qu %’eﬁ”fsd&’oc‘r?ﬁféﬂf}%ﬁ fangsya g other optical,

sterilizat. 0 n a
s R A S LA LA 08 e
difficitol legdteotatiums alditing yr @Nking eubig twitris) iopy, dto thiough idng narrow

envi ronnment in which they are ta be us

e
passagﬂﬂm@hlnﬁorawﬂmgcla@%%hr@ﬁah adls byrtaking aﬁ?ﬁiﬁ?@t cﬁgﬂ%p\/emlon S
fe LR DY between th
D B RO B g0
spaced onrtitled side, i.e. It]lilsmeeﬂtlommoufd fdcititate ednptying a pipe lof pa,apmgil without

tubes and caverns b %6 gﬁg %ggfra r 0%? £ these
mixing g Wik pir opother sisteriabeft theothas Siig ol &b IV S8 t1eGN O T
appl1cgﬁglllsc\§?¥lh rv@c{}? @Qﬁéﬂlyr\g Lﬁ AR Yo eGRAM de Bl ekl fca §1nf1151§/ pusied or

'ocations; routing or pulling
pullecbiehe vitsils, rope, etc. through | ong narrow

passages; ushln n rial thrau [:
bmlmmnﬁwgm dgetate qrkingRlen ofe peTy PFpffyRE e same
have l?é%ﬂ ds'f'?a&é?i é}h%e%ﬂ)@@ iPEhdul SbEmyd eh REGERINL ahiom\fcﬁlcgww to
OVI e a seal between the spaces on either side,
adaptattums dridenodifiertidne mmghiLhedm@dhtl‘en?aw@h@ﬁﬁﬁmlﬁgg Eopi (he seirit of the
terci B gﬂlt with air or other
invenfign &h @‘FSB?P%% %?RP?P Cd%l Of the invention. Many of

t hese
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appl i cations would work, equally well if the device
was sel f-propelled or sinply pushed or pulled from
w0 b@4oote8d de. Whil e exenpl ary enbodi ments of tPECBHUS2004/011466
i nvention and net hods of prldcticing the same have
been illustrated and described, it should be
under st ood that various cmangﬁs 30 adaptati ons,

L {ROMAROR GG rfrﬁﬁsp%?wdﬁ%fa?%%%'y%ﬁé‘fc%%w&e%d"vCrwai oot
canals%&ﬁﬁ%‘?& @Mi‘ﬁensVQ@&Qé&/ é);%i@ﬁ nfaldr IR 408 A Rhm ek,

A propul sion apparatus for transport of
compristigessory devices within body cavities or canals,

sectigns of pipe, |unens, and ot ner a
<beed. B cerahRT i a1 Sy 1 OBTa ¢ oY bR, v
enclos%? Lk gefi’ﬁh@ d centhdWhditf, ihhli@d an SetiOseduht BEd fost&ﬁdngah eXterior
exible material, the enclosed ring defining. a
surface end aminterey |su13iacehalwlm gioan chRitsiongly iy epRAsEe digctions when the
resentl an exterior surface and an interior
appar ?5%glﬂﬁ?th move continuously in opposite directions
Wh @iamic Ferm iRITar sabpidrt bSudtiireMBdatednyitiinfihanmerfovobonodf the
support structure located within the interior vol n?
enclosed 1Be? NOISEETHSBIER PANGGITISANHIS Cr?@x’é‘l ¥ iRe@tfidgrelative o the support
concentrical. o) ive to the
structyg g 6B(ggltspose rut %1 eﬁcr%gtrgln 3{5 ?M’ the eg&@ Hgge gfg‘?] tral cavity
of sérhg ofacleas eelo ket QT 11ﬁ«frtbo&1rgerbllﬁs ooﬁkldds 1dceiaétontth@support and

sets of inter|ockin [l kid h .
mippetee el bl 24 B PP 3h B0 s
fixed gaed Pﬂe ggf’ﬂhgéj éﬁbﬁ%ﬁ@ﬁdlr@)f El{éeentzl’&e@ﬁﬁg’ BEM@%Slthed

I X sp atlonshl l exi b

bdwmgaﬂ3ﬁwahuoﬁukhenéﬂﬁhnﬁemcmsh@sbewmgﬂgwgmt|oned 1.5

et ween the mu Str ures and th [

2 | SharaHer kR b HE GRREF R T R T CRer

3. C9Hpy llé}gs ?fcl!u?r@?tfui%ﬂgr c‘%ﬁﬁﬁﬁﬁ%ﬂb’pcﬁ@f's@@ce 3onnbd&d to the rollers

apparatus of claim 1, further conprising a power
whichshmgeveosisoyidd atmpotieeforas] th dresflexilpie oraterid ﬁf Beviaeloged ring.

4. gﬁgg Ia&faaatl,l? o) cllgllein E or]ge%sltaglét ne egl s8ﬁrcg i§ amggl%mﬂ%ov%r sghl%e
5. U Ge RBOYRAuSOLEISigh B Ssvlﬁ’é}eﬁ)th mﬁdi\ﬁér sPOMR s SOMtaRal podr Source.
The apparatus of claim 3, erein the power source is

6. afhe apmawatas ofeier Lovhareia the ﬂexﬁr}%n%t%rlm gelygreris el

7 LAkl SRS TR BRI e ol

and atde4® bhShddgsserP@iede. sour ce for powering the roIIers
and at | east one accessory device. 8. The %
8. clMap ﬁpnaratﬂwf olaim &oHpPPISIORPTRTSRIAEESEPY Wﬁ% wﬁqs g at
t ube
s G SERON A 89, A0Rbn RS B LINY oAU ML o s
SuppO@tXﬁgedeﬁ@des, supporting devi ces.

9. The apparatus of any one of claims 2, 7 or &, wherein the at least one accessory
device is selected from the group consisting of endoscopes, cameras, fiber optic cables,
electronic communication cables, lasers, surgical instruments, medical instruments,
diagnostic instruments, instrumentation, sensors, stent catheters, fluid delivery devices, drug
delivery devices, electronic devices, tools, sampling devices, assay devices, other accessory
devices, and combinations thereof.

10. The apparatus of claim 1, further comprising a worm gear.
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9. The apparatus of any one of clainms 2, 7 or 8,
wherein the at | east one accessory device is selected
WO e@n091689 gr oup consi sting of endoscopes, CanePEES2004/011466

fiber optic cables, elect2Mnic comunication cables

| asers, surgical instrunents, nedical instrunents, 30
11.  hé $th§ of AR UNPRYrSin at RpStronERA LR rollbrs 1$sm;pen®d by a spring.

scent catheters, fluid delivery devices,
12, @kt bpersiusleldlaies ], wheseinmas gt digwil dissrollegds l:Ptg‘%lé MpkpRRyted by
anal_mdew_ces ~assay devices, other accessory devices, and

?oiglnatlons thereof. 10. The apparatus of claim1,
13, AUsbBEIi 0B RPArh S e tPanéeriib DEREssOMQIRR4/ @RLBBMS:

é% 82004?311466 20@%% The apﬂgﬁatus/ 1Iglig 1

whewoel, mheattorm@é@ng@ﬁhtl@ftlll@ﬁe@nﬁ@ﬁ? e fmg §béﬁ§’ég1“b§/“‘§""" the

T r ¢

encloseR g LR o R B B T s ™ o
surface@nflan dderiéy @Eﬁb@bvﬁidhﬁn@m&mnahumsf}am appasitspbrectipns when the

accessory devices, conprising: 5 a toroid, the toroid
appalaﬂueﬂsrﬁ})‘faef@d uid-til I ed, enclosed ring for msd of a

leteail(l eb#o?mgﬁgf ortts%ctu?@l%lc&’c%@ dithil@he d@bhion nduae of the

cavi aving an interior volunme and

enclosdd@se athloagngatnwtme rconeentrsaatly aveé camrdalhlor#edFglygive to the support

surface which npve ont
structughred ooy ST PR Bgeretreiosts PRROt or ned of Ao
af%ﬁgge bt %tléaléf:ﬁw{g &td AGAladcMhE RilRrd feskiditietdtar orvtiesnpport and

ring, a housing structur
housmg @fﬂa‘@mtels,l thai"dlyersacvrdsktdsémum 1p9atq:d)@(hqsetg npaaNtginy tsl@ tye sirpgiures in a

fixed sgg‘uql Eég%%fl S\?é]&,h {hle r{%x%édlg% %Fgf %aﬁseﬁ%m l%llnggﬁé’sht‘idhed

rres mo sets of

betweénr{gg E\lé@ Gkl ddgted Dd BE SolRrs Skdkiss 1beeaa1 #dreon; t he support
ousi ng structures, the rollers or skids

| acatedogouas tioiuhmiiias ol s croBiiry GG e P geessory

xed spatial rel atians VB bl
dev1ce§_,f:an( P SHIqd QT SqTnSC eéiot exJ(ePnaWSLtl L d Te betevvengtnetr qul
X e?aﬁ Bﬁ@atc%sﬁéryﬁfé@ldehﬁseﬁgﬂ ItIﬁ'bethuhe skéadsorly ogmtadonnected through
eon; an accessory tube, the be h ving at | east
1heammn@npaﬂ§MayiEWﬁ@G@ﬁﬂﬁﬁm%ﬁW§@€é§§%W |cgs can be
inserted or t t
B SERER Qe PRl sy AL e ons v
anwh?@%ﬁﬁﬁﬂ@&ﬂﬁﬁb@&ﬁheﬂenbEmhmHHMhrough t he accessory

ube to at | east t
L4, 28 ropilen e OGRS 6P Y Sl Te ST RESR wher
fogg@?@%gﬁ f d beind QY cﬁﬂll&f %Hélg%d rthgMkh¥@of a flexible material, the

orce"to t lexible material. 14. A
ﬂmkmeﬂ@@gh&ﬁ@@g&ﬂﬁﬁtﬂkﬂgﬂjamihw@m§wbniﬂﬁ*Vab@éésory

? f,? \é;)g[gl?emf[ag}f frolgagcr gg%%a}lpaagﬁg r]u%t}l% 80%& 9/'1’4{ nbtﬁle g&?teﬁor volume of

the en%%eet#u@é i) htotlﬁn% @@&ét@@%@néénﬁ%a@lgfahﬂ |06@(1ﬂ1}f31©ﬁﬁtea keletéawa tbythe
n nterior vol ne; owered frane
suppoft@frﬂ'ﬂﬁrﬂindailﬂmsqibmth@tth@l cenirad C*‘@B’c’ﬁfg@e GHodgRer ringea series of at

interi
least two sets o(% mter?oclll(mg 1oglers or skids located on the support and housing structures,

the rollers or skids being located so as to maintain the two structures in a fixed spatial
relationship with the flexible material of the enclosed ring being positioned between the two
structures and the rollers or skids located thereon, the rollers being connected to a power
source and when powered providing a motive, directional force to the flexible material.

15.  An endoscopic, medical procedure; comprising the steps of:
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the enclosed ring, a housing structure concentrically
and coaxially located relative to the support

wa@eomorese and di sposed within the central cavP€HUS$004/011466
the enclosed ring, a serieglof at |east two sets of
interlocking rollers or skids |ocated on the support
aifetofedisd M gelfpropeliablg endodchpicrapbiretus intp tbd(ﬁedmlrbmm@al canal of

| ocated so as.to nmaintain the two structures in
a patient, YRRPPPBEHISACIEP QRS et IepshpPReACLRRSO] %9{}0& s Comnected to at
cl osed ring being positioned between
lamtog%%ﬁ%§% 1@%?%2%ﬁ§§s and the rollers or skids |ocated
t eveoig, the hgparabd ©rsojd |tmfga1xparwu®dbema1tlcblmugl®VWraﬂal canal and
sour ce and when powere proi q g Ve, ¥ -
into tf |CP@8tLiPdﬂ§|1°CfaBPEé“ th6 cPIRE 4 MY Thit! Hb?‘é‘rﬁ“é‘i Lalggocogyre i U
paﬂn§$goscop|c nmedi cal procedure; conprising the steps
WO 2004/ 091689 PCT/ US2004/ 011466 21 introducing a
sprtrforpmg)féb lablshss, one mbdmbplroce@gp aithtthe af laesh oppacqearyIApvice:
and. an

e%ﬁﬂoﬁﬁ@}& sGhig %r gpp?lggg ﬁ-? ga:,@glégl %8?*%8@9?%&062‘ 1§n d@&)lon at which

the at féﬁﬁ%@@@é@h&@p%edﬂr@ 25th bRRrBxher Al pesopPald sattbsti lea] one
powering the apparatus to propel the apparatus forward

medicalmproesglire he anal canal and 5into the colon up to a
locationgn the, c Wh t I: and
oRCPRR bR B SLER o Pl 0 Rl Sl

(H&hdﬁﬁk@@bpﬂﬁaﬁsﬂuﬁﬁhmmﬁkmme at | east one accessory
device; optionally, serially pro elllngﬁthe appar at us
16. ténaané@&@@pwl @é@@%lmﬁoqqduf%@@a%ﬁg ie SHERS the at

tducgﬁg a g@l‘é tpgﬁ; 19{?18 C&AY §c%gicsa6>59ragﬁ iREthOFd¥RAn @R anal canal of

per orwn €ast on nmedi cal procedure;
apan@mQﬁ@b&fp@mbhaﬂaanasammsmﬁmnku&nmmﬁﬁwmygh the col on

fa 2&#&;%%&&@?@& g (Lﬁllgﬂ &Bglggegilo r\é{gn%éxapi 8? RRaL 3t Raterial, the
x?cglgs%wn gq%ﬁg{ﬂré'asdgﬁ%oté}@n?taﬁpﬁa\%g ath HERAUSH I & powered

pr op SCOopl Cc appar atus into the rectum
aﬁdnﬁffaﬂm&daﬁal support $fucaurpacdagsst vithihehsiekdriop rveb@llq agheenclosed

endoscopi ¢ appar at us co

DB g R GaeSaer boey SeeRghF iRy roRfyt & Al Suppor
f E@&tﬂe%nﬁﬁi ?Béeﬁl w1tH1H She RRGhOHOHy bF 1@ ctelosét ﬁ@g,fa series of at
central cavity and having an interior vol une;

p&metrtw sefsrcd merfl ankinegirodiersaor skislp decetedtan ibe amom?étk@asmg

interio e
ot 46 oo s S Reerretsd § i IR HPP g in
r ?ﬂx@& bpiial I‘élétlhﬁslﬁllbl RO the ﬁ@x@]@ef HgkHilef alﬁHjenillcSB@ siad being
hin the centr cavity of the enclosed rin

a
s eosﬁl@snadfbeaveenl theityyo stiistures andothe roliess pPodidsiges e fhpeon, the

Stolit ne SRR 7' ISCSIRRY Hain 1YR Rhrayicing o potive.

t @irg&idnhBiofce tb€hd Mexiblemktéridleand bt laast bmx ecd:esq@ay deﬂice and
relationship with the flexible material of the

enennssisd tp pigash enm g teBBEFUIPEHEEVISEt ween the two
tsﬁ#)\lzjv%rtmé iR a%BQra{ulg % {)I%Ipl‘:]etrhé a]915ar§t|ﬁb AwaRERIREN R AP Ranal and

into the colon up to a location in the colon at which at least one medical procedure is to be

performed;

performing the at least one medical procedure with the at least one accessory device;
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25 rollers being connected to a power source and when
powered providing a notive, directional force to the
w0 b@xiolesd mat eri al ; and at | east one accessor yPOEURI84/011466
and connected to at | east Zne external support
devi ce; powering the apparatus to propel the apparatus
f optivanily,iserislighropbiing s apparaals tamdothemriocatidnein tlod eriowpt which
to a location in the c Ion:PI ich a Ieastkfnq
the at pagj g MGt BIPGELIF & tpgetpér OB LA RS 1PERNERG Y FAshgne
. ast one nedical procedure with the at | east
medw%ﬂ@"?é%ﬁsor y device: WD 2004/ 091689 PCT/ US2004/ 011466
2groppliing tal dpparagesrtiagkwyrdghopeh Hiernglahandapisathaeng cegal; and
anotherlbocation i.n the colon at which the at | east

offEN e SPP%?Q?EgﬁFthQa?%lbe perforned and
17. p%feﬁﬂéﬁcﬂﬂic?%dédﬁte; L&astsifthe stpdogal procedure;
propel ling the apparatus backward through the col on
aimdroiineing & helf-arapellaldnaindosnetic Bprtrsinioght Bencappaivhvlgsspace
or env&{gﬁlﬁe{ltg ﬁ}?ga%{o hgputg tbg élé e&ﬁﬂ)pga gw?t%q QRS M eoa%gg% 1Py; device and

r
troducing a
conne&@l fo Rrnerebhabliemalengpseapiice;apparatus into the
general |y tubul ar space or environnent, the apparatu? )
bRoVieyiRaciie pprRAtatif tcnprapell aBg SR VIgA e pRISEHYS oqwgIdca tmiybula
onnected tQg. t 6E.1-10
e SR DETAG b P SRR PRLA BB e
appdsratinis the@t Wastthnerntibeeopic pud@durespisic thetad laast @eactanory
_at which at | east one endoscopic procedure is to be
devicgser f ormed; performing the at | east one endoscopic
Ph cﬁgﬂ? Selthfiy? fogﬁh"ﬁ% tllxee%@ta A0 BREEESRICHiorBMhE Ribular space at
optionafly, sefi y pro Iflng the apparatus to
whichahetihesst boe atdostppinptohedure Bub de psameedaand pesfommingsaiche least

al | east one endoscopic procedure is to be perforned
one etglogcqpd PISPFAYEY sai d at | east one endoscopi ¢

Dgﬁa%%ﬁﬁag%e QPRLd bRBwhREhARRA LAl shaskwad d t hrough
t I 'ar “spa g; and renoving the apparatus fromthe
t vhudvang tpapparat®d from the tubular space.



