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Enteroscopy is the endoscopic examination of the small intestine whereas colonoscopy is

the endoscopic examination of the colon and the distal part of the small bowel and flexible

sigmoidoscopy is the examination of the rectum and lower part of the bowel. Each scoping

procedure may provide a visual diagnosis (e.g. ulceration, polyps) and grants the

opportunity for biopsy or removal of suspected lesions. Whilst colonoscopic and

enteroscopic examinations are the most effective techniques to assess the state of health

of the bowel, they are inconvenient, uncomfortable, expensive procedures that are

associated with significant risks of potentially serious complications. The most common

complications are: failure to achieve a complete examination (5-10%); failure to detect a

polyp (up to 20%); reaction to intravenous drugs; over-sedation leading to hypoxia and

cardio-vascular collapse; splenic injury (rare); bowel perforation, (1 in 500-1500); full

thickness burn (uncommon) and; bleeding following polypectomy.

A further disadvantage of colonoscopic and enteroscopic procedures is that they are time
consuming for patients and medical personnel alike, the procedure can take anywhere

from 20 minutes to 2 hours depending on how difficult it is to advance a scope through the
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The colonoscopic procedure is not simple because the bowel is long and convoluted. In
places it is tethered by peritoneal bands and in others it lies relatively free. When the tip of
the endoscope encounters a tight bend the free part of the colon “loops” as more of the
endoscope is introduced and so looping occurs in the free part of the colon before the
bend when there is difficulty negotiating the bend. This leads to stretching of the
mesentery of the loop (the tissue that carries the nerves and blood vessels to the bowel). If
the stretching is continued or severe while the endoscopist pushes round the bend, the
patient experiences pain the blood pressure falls and the pulse slows. Loop formation is
the main cause of failure or delay in completing an examination. It is responsible for the
pain experienced by the patient and the need for heavy sedation that in turn leads to
cardio-respiratory complications. It is also the major cause of perforation in patients not

undergoing a therapeutic procedure.



Attenpts have been nade to try to overcone the problens associated with
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An improved medical scoping device that could reduce the time taken for the colonoscopist
or enteroscopist to perform the procedure would offer immediate advantages to patients

and clinicians alike.

An improved medical scoping device that could reduce the risk of complications during a

procedure would offer immediate advantages to patients and clinicians alike.

A medical scoping device that could improve endoscopic intubation, extubation and
visualisation of the large bowel would offer immediate advantages to both patients and

clinicians alike.

A medical scoping device that could reduce loss of tip position during a medical procedure

would offer immediate advantages to both patients and clinicians alike.

An improved medical scoping device that could reduce the requirement or level of sedation

for a patient would offer immediate advantages to both patients and clinicians alike.



BRI EF SUMVARY OF THE DI SCLOSURE According to a first aspect of the present
invention there is provided a cover for a nmedical scoping device shaft, the
cover compoizsimmgsem el ongate tubul ar nenber and bei ng arcargp2difos0981
application over the nedical scoping dévice shaft with the cover extending
along at least a part of the length of a distal end of the shaft, the

t ubul ar nenber conprising an inner surface at | east a part of which grips

t he shafé and acts tg hold the cover in Flace and _an outer surface
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According to a seventh aspect of the invention there is provided a nethod
of i nproving endoscopic visualisation, the nmethod essentially conprising
t he st epswofotiassixt h aspect of the invention wherein Poggs20j@sbisng

el enents open a lunmen and evert therebg flattening colonic folds for

I nspection during w thdrawal whereby visualisation is further enhanced as
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releasably attached to the medical scoping device shaft and covering at least a part of the
shaft at its distal end, wherein the cover comprises an elongate tubular member having an
inner surface at least a part of which grips the shaft and acts to hold the cover in place and
an outer surface comprising a plurality of spaced projecting elements, and wherein when
advancing the medical scoping device into the patient’'s bowel or small intestine and the
distal end encounters a bend or loop in the patient's bowel or small intestine, the medical
scoping device is withdrawn towards its proximal end causing the projecting elements to
splay or fan out and to dilate the lumen of the bowel or small intestine whilst holding the
medical scoping device in position, if necessary air is then drawn out causing the body
passage walls to collapse around and about the projecting elements thereby drawing the
body passage wall into spaces between the projecting elements so said projecting
elements engage with and grip the body passage wall, the medical scoping device is then
further withdrawn towards the proximal end causing it to straighten and the body passage
wall to concertina along the shaft of the scope proximal to the bend or loop whilst the
lumen ahead of the distal end opens up, the medical scoping device is then advanced

towards its distal end and the bend or loop is navigated.

According to a seventh aspect of the invention there is provided a method of improving
endoscopic visualisation, the method essentially comprising the steps of the sixth aspect of
the invention wherein the projecting elements open a lumen and evert thereby flattening
colonic folds for inspection during withdrawal whereby visualisation is further enhanced as
colonic folds revert to their normal anatomical position permitting light from the medical
scoping device to play across the mucosa, thus enabling careful visualisation of the

surface of the mucosa that was hitherto hidden or difficult to view.

According to an eighth aspect of the invention there is provided a method of maintaining tip
position and improving tip control during an examination, the method essentially

comprising the steps of the sixth aspect of the invention wherein the projecting elements



Figure 1 shows one enbodi nent of the cover according to the present
invention. Figure 2 shows a transverse section through the cover of Figure
1. Figurewd2ehomsi7en detail a |ongitudinal section of tireTdipbalosessd of the
cover of Figure 1. Figure 4 shows a di 8assenbl ed applicator and cover.
Figure 5 shows an assenbl ed applicator and cover. Figure 6A shows a top
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projecting elenments. Figure 9A shows the cover of the present invention

havi ng one enbodi nent of the projecting elenments closing neans and Fi gure

9B showsBRIEPDESCRIFTION OFAtHEDRAWINGSCti ng el ements. Figure 10 shows an
alternative enbodi nrent of the cover of the invention; Figure 10A shows a

top pl anEwibedinesmts &fitee! MeedidB &6 Qwtheabestnided dtapbanity retventd @uhe 11 shows
a series of different views g.f an alternative enbodi nrent of the cover of
present PRRPEMENSAIIRYIDLE: MyWaISNover cuff: Figure 11A shows a transverse

t hrough section: Figures, 11B sh a front vie nd Figuyres 110 and 11D
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flattenin he col oni I nproved visualisation and; Figure 12D
shows ai ﬁigﬁHaCéA fows a top view of an applicator, Figure 6B shows a side view, Figure 6C
shows a top view of a disassembled applicator and cover, Figure 6D shows a proximal end

view and Figure 6E shows a distal end view.
Figure 7 shows a side view of a viewing means attachment.
Figure 8A-E shows different embodiments of the projecting elements.

Figure 9A shows the cover of the present invention having one embodiment of the
projecting elements closing means and Figure 9B shows a cover having flattened

projecting elements.

Figure 10 shows an alternative embodiment of the cover of the invention; Figure 10A

shows a top plan view and Figure 10B shows an underside plan view.

Figure 11 shows a series of different views of an alternative embodiment of the cover of
present invention including an over cuff; Figure 11A shows a transverse through section;
Figures 11B shows a front view and Figures 11C and 11D show bottom and top side
angled views; and Figure 11E shows the cover including the over cuff placed over the

distal end of a medical scoping device.

Figure 12 shows a series of schematic anatomical through sections of a medical scoping
device with a cover of the present invention including the over cuff, in the course of a
medical scoping procedure. Figure 12A shows insertion of the scoping device and cover
via the anus into the colon of an individual undergoing an endoscopic procedure; Figure
12B shows forward passage along the colon; Figure 12C shows controlled withdrawal,

flattening of the colonic wall and improved visualisation and; Figure 12D shows air suction
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wrap around the device and to grip the cover and device. DETAILED

DESCRI PTIv@N 20twmasgbout t he description and clai ms of thipeTaiB0ifdsemti on,
the words "conprise" and "contain" and7variations of them mean "incl uding
but not limted to", and they are not intended to (and do not) excl ude

ot her nDiAldIRFtheastidrl Wiklo cOIRPROEMNEp akdUnAARE Helice n@NS.- griphthe u@keuand he
descripti,on and clainms of this specification, the singular enconpasses the
plural uAPESS the context otherwise requires. In particular, where the
indefinite article is used, the specification is to be understood as
contenplating plurality as well as singularity, unless the context requires

ot herwi s E ~ rs, characteristics, conpounds, chem cal
noi et i esB&TA&%P&%&QE?ﬁEd in conjunction with a particul ar aspect,
enbodi ne or e l e of the ipventiop. are ta_be ungderstopd,to he,
2ol cabl @B frsprntopeand “Binal dihcrorTeRalipl e Hoce B8 He: &t
unl ess i twatgrdtary earddienswi tthem Ahéarofintlbding eat woedimites adosed thay tane ot
specification (including, an CC anyi.ng cl.ai ns, abstract. and draw ngs),
andror  atertips h g i, 85 ARG HETTRRELRS sPeBue coBPRnet uBlc i hss
conbi nedThivughyut clebestaiptiananexiaiap ofcthisisppaificaios, thbairgyuatr dneaapassestheof
such features and/ or steps .are.mnmutuall xcl usi ve. The invention |.§ not
estri ot Bl onfis e e PRCAROSHT TebPieR: SRRt RS MeracimiS et e i
ext ends tsedithe sp@¢ticationds tobe anyersiove s contempédting pluralfty ddaell eakingelarity,
di scl osed Ii n t(Lﬁ]hi S % gci fi catt' on.(including any acconpanyi ng cl ai ns,
abst r act YAfit GPERM 8569”6‘?3? e’ novel one, or any novel conbination, of
the steps of any nethod or process so disclosed. The reader's attention is
directed to all papers and docunments which are filed concurrently with or
previousto this.specification in connection with this application and
Bt ohar Eeoute PUSBTE I eRtisten PoRBRTE bfuteBebfealbBhod BarBrl™
cont ent scaifjuradtibn stithha papieusr aspedoembedinentioeexance phitlad edehioreans foybe
reference,  Ref e{i)gnce Q{ﬁr eiln.to a 'medi cagg%g)ggﬁ device' is iig)ggﬂded to
O 1

refer toURITORY KL ahlpdh's 2 BpEReL e tORTRIR el od neren
col onoscopless modmpalitee thesedihe sAlaofthe Seatered distased ha tige s officatich (iscludrigended
to include all scoping, instru t :?‘het.her se i,rectl r through a
cannol a P gy AP Rl R dRFy PSR RIS TSPt PR o
of the i psicdss @f distiesduochaydie doathineddn iahy cambinatian, egespt aohbinataspyhere at
cyst 0SCORYst some of such features and/or steps are mutually exclusive. The invention is not
restricted to the details of any foregoing embodiments. The invention extends to any novel
one, or any novel combination, of the features disclosed in this specification (including any
accompanying claims, abstract and drawings), or to any novel one, or any novel

combination, of the steps of any method or process so disclosed.

The reader's attention is directed to all papers and documents which are filed concurrently
with or previous to this specification in connection with this application and which are open
to public inspection with this specification, and the contents of all such papers and

documents are incorporated herein by reference.

Reference herein to a “medical scoping device” is intended to refer to endoscopes,
enteroscopes, sigmiodoscopes, gastroscopes, colonoscopes and panendoscopes and is
used interchangeably and is intended to include all scoping instruments whether passed
directly or through a cannula into a body/organ/tissue cavity. Endoscopy involves the

inspection of the inside of the body or body cavity and includes arthroscopy, cystoscopy,



WO 2011/ 148172PCT/ GB2011/ 050981 8 gastroscopy, uteroscopy and col onoscopy
wher eas enteroscopy is the exam nation of the small intestine including the
duodenumwpepunugr72and ileum In all instances the scopesTaBREIGHMSRt €
flexible probes and it is intended tha8 the covers of the present invention
may be used in conjunction with all of the aforenentioned scopes.

Accor di ngéétro%c BYE Gtet@dcop g QRH 2810~ bSBRY WheredsSeritérbestds te emun@mnaﬂ%e
medi cal edure or exam naﬁtilll%igat hat .i nvol ves use of a nedi caI SCco

devi ce a mﬁ IESHING R QYUnG e umyeInms taad TleH|- t Redltvlancesstherieo ‘ﬁ%i

which is a@%lmagm@ﬂ@tuae \M'dtféstal’rhﬂ itds #itédde@nHatahe thRreetinePrepopPBgticHaNaE e
shaft whj nprises. | enses, chanpels such as air suction conduits and

light gu %H%eé)'lntcof‘%'”i;tl'%’ Wil gfites afocerpentioned 54988 m t he endoscopi st/
col onoscopi st and as such is the end of the instrunent which is deepest
within the patient’ s body and therefore it is the end which will first cone

into contact with ooped seqgnent, of, .th cordin a dj st al
ovenent Ao HEY & S aE R PRODTPER i RIAERR TR e OBS ShyFERish pelite &t

pati ent' sxdroinalion tbarines sl yse df Aengticat somingeielicf ad hweinbefatdddssribde end
which is comensurate with the proximal end of the endoscope and which is
the end situated nearest the operator and therefore a proxinmal novenent of
t he endoscope is a backward novenent towards the operator. In one aspect of

t he pres&hé¢ distalesrid the oveviidée ek whith isatonsnemunge dethi the distaeengrobheles an

i mproved an of corard‘?uctlsg% prﬁ h roce ures, v0|eg g t he robI Ems
associ at 8¢ U&a ORI A58 Ca g HRIEL, '?W?ﬁ? 9”%?6 e £HCh R '6rﬁ“8 " of
t he pr oceMﬁsf@rrd tiet patdeent It Thehe canelr wihichais durtfesdt fiam ahel emwsbmlstover
t he medi ¢ sco gaﬁ?ew ce shait S

d it d t al
Lt 1 eaot SQonRERRs S B o B 28 8 BB S, AL oot SHE 4B o
i nner supétiEes dody eadtthexeim&r it |$)the\/\dmd:17vhgh|vml$ fitsheosbkahto whtdchaitiredioopéd
d d hol.d h t t udi nal.l th
ahat ¢ durrormen 3 ghadeiBhe AskSreReRs B.AER) ARlegRHCob B, o BRSkinse s Al cn
t he shaf movemenisex fiether imtaus atie'd bolvel. oTidresersly;, tracErogimal bled of thesheath is
i ded,wi th t f t t f
Do AT e Bt e B A P P8Pl U SRABRSRR R Al Tl
ext endedehd eumdtdsnenesdteéttthé)oplgramremd dresreforeeapsoximal ng@veiient bbthdiengosope ds or

gripping_the |n er sur passage and opening up the | unen.
The gri pﬁtb 8kv¥ﬁr trrhovemga to&% tb%OB ?cﬁ'e projecting elenents is enhanced by

renoval of any air in the body passage so that the wall of the body passage
into which the nedical device has been inserted coll apses on to the

proj ecti ﬂf% el 5{%@% (%f ﬁggresgntq \‘?leopl% & (}egetﬂg Fn%%%%l QC%%)I?%I(%% cg & o%roérg\(} Egsng

el enent s assage wal I's” are ver
2011/ 148&52@@’5}0@2&%}33]1; @509811109ng ewbw@rro:l'ooedlmew)avmdlngrtbvemmsms)fassdwteihv| ce

causes LUy eSHn@ 33308l By SORETHIA BE SN0 Penfit BRER BRESHAR B 44

body passage alg unmen a I stal end
to strai gatiest Ahel copszis alrpanged for appllcatlon over the medical scoping device shaft SO as

to surround it and to extend along at least a distal part or tip region of the shaft. The cover
comprises an inner surface at least a part of which grips the shaft of the medical device
and holds the cover in place against movement longitudinally of the shaft during
displacement of the shaft through a body passage into which the shaft is inserted in use,
and the outer surface of the sleeve is provided with protrusions configured to cover the
endoscope shaft onto which the cover is applied whereby the protrusions when fanned out
or extended from the shaft body provide a means for gently holding on to or gripping the
inner surface of the body passage and opening up the lumen. The gripping of the body
passage by the projecting elements is enhanced by removal of any air in the body passage
so that the wall of the body passage into which the medical device has been inserted
collapses on to the projecting elements and is drawn into the spaces between the

projecting elements thus the body passage walls are held against the cover and a



Preferably, the at least a part of an inner surface of the cover that is in
contact with the distal end of the nedical scoping device shaft may either
be upper wodoliomerizend regi ons of the cover or the enti peTigBreri/sugsiace.
Preferably, the el ongate tubular nenbe® may conprise a contiguous tubul ar
menber or alternatively it may be provided with slits or gaps or ridges

runni ng rdanaaﬂdompﬂoumanahownfe@@tdf@rﬁb GOWDE RaUS! me\/\bddsv pdrs%ab@n@lcw@brmad axis
of the di.c scopi ng devi c In this enbodi ment of the |nveﬁébon t he

nunmber o e@'ﬂﬁ? e PUPRAd RAIPR, O grf@p*emy. RASP9%-dhe ﬁéo%%%tfa'%ﬁte'b@ﬁ ¢ itHgen

el ement s ahédteofRh@HieEl EmytosdtRnidrsakiboptd pesi tioned in the slits or gaps
between the solid parts of the cover. Preferably, the projecting el enents
are in the formof bristles, spikes, spines, fins, wedges, paddles or cones
and are arranged to extend outwardly and away fromthe outer surface of the
el o_ngalt e Prafdrabgy tHéEE&thgést alp&rt pf ah ;Prﬁielrr] rsgrf@de_e@feuh_bs:onarlythbasqyldomébi wallrw] the o
coni cal qr_ taper and the ti.ps ,of the projecti el emen it her be
ounded 0P PmeEhe hrdtalRabrls BHes fie Bel Sibeditu ek shig et sralats

i nt egr al bftheicbliertdnehepetities inpr §lateeof the el ongate tubul ar nenber or
alternatively they may be attached or noul ded thereto. In the instance that
the cover is provided wth longitudinal slits or gaps then the projecting
el enents may be provided attached to or noul ded in between adjacent slits
or gaps. Pltaferbhlg, thesélamgate mibuﬂdnen@hb(jaremhj/ rgmelissrardostifeius guladldrambmtbeo br

nmoul ded t the puter s rface of, Et over t he bgses of .the grl h%ﬁjtl ng

el enent s2 tB’ yh| Sn?r(g)vltdﬁg Bt & sclfrqaféeorof' fo?er%]”m?g%

menber . Hinedtibh szom)erisbmt@mhebé idmgltteadm‘rmxtssofahe nie dicpe d coping daweé)l i tfis

nmovi ng bet n a t|n osition e he.tips ext nd romth
scop! v GevPaEethaf Peaf g e fllaodhdh did Euteefifefiofnantle sublst 6 ps o
t he proj gam;écmgg elemmm shapwjestibg blentendd being posilidred it measlitwoggapsdne’maéeraxi S
of the e fet doscope shaft and al so to a position wherein the

proj ect i Rﬁ 5?8 et outwards fromthe enteroscope/ endoscope shaft
at an angl e of Iess than or equal to perpendicular to the WO
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fannea onrorerpbyink Bede @Rl 08t A AR KT PSS RAAS:. SBMeP dninbeuded, >
at t achedpaddi¢ser coneasmdtare @rmaoged Ereﬂenoabmtwapmsamd eweyi fromoths amtﬂﬁwrface
situat ed l Oélyo %?e \ﬁ?ar r’%m%?e ?ﬁje ﬁFOIJTE é%?emer’hs tﬂ%&&) atﬁ)ﬁlﬂgrléa? %on

hi nge. e projecting e ar e capable S noving
bet vveen mpeafsitanmghgmss tf tba projdring eteneerts pay elberie rawaxjedfcvrduinrﬁéub scopi ng
device shaft at a selected angle, to a position wherein the tips of the
projecting elenments are substantially parallel to a | ongitudinal axis of

t he ent eroscope/ endoscope shaft an fall below the | evel of the outer
surface Bfeferablyctiei prgealitd elewentsanay o &irmied nintegrateivith tieeogteopwitacernj the

el ement s ﬁﬁﬁét@%bﬁ&ﬁﬁ‘@r@g& dr a‘FtH? %ﬂ\‘?el me?rrﬁ’if:tgé’g{t%cﬁgﬁt%ﬁgf%ﬁlq%ﬁ%ére%t Ah&ngl e

ofless? Icu tot axi s of the
medi cal m@ppaghdemec@\@ha$ tprowqhaot kits |Ipagiudinah stith eorpgaise tiennipeeprejesting can

be said El%n%ﬂtsf rﬁQy”B&' p%‘xﬂded attached to or moulded in between adjacent slits or gaps.

In the instance of the projecting elements being attached or moulded to the outer surface
of the cover, the bases of the projecting elements may be hinged onto the outer surface of
the elongate tubular member. In this way the projecting elements are hinged and capable
of moving between a resting position, where the tips extend away from the scoping device
shaft at a selected angle, to a position wherein the tips of the projecting elements are
substantially parallel to a longitudinal axis of the enteroscope/endoscope shaft and also to
a position wherein the projecting elements project outwards from the

enteroscope/endoscope shaft at an angle of less than or equal to perpendicular to the



Preferably, the tips of the projecting elenents when in a position of being
substantially parallel to the longitudinal axis of the medical scoping

devi ce mayoentihasibe directed towards a distal or proxi mer/eBrdiefodshe
covered nedi cal scoping device. It wilHObe appreciated that the projecting
el ements can be said to be noveabl e between at |east three, and in sone
embodi rreraingttud‘mra)«mer ttlh@fh%dldam s@opih§ SdevR@SSHAON Ik NRis PECRjtRAT thBJpe|cefit S
project at a select e _angl e away fromthe Iongltudlnal axis of the
medi cal SEBENIRS %%?Kt fgnped ee "resting position'. In a second
posi ti on when the covered nedi cal scoping device is pushed in a distal
direction into a patient's |unen forces act upon the projecting elenents to
push the wa the shaf t o he sco nedlcal vice so tha are
D ibet ant Ity clePaiecpmBatineal: B roGammPITEnS are PRECTRURL HIoTabats

devi ce aﬁ|€btﬁrﬁeﬁehaéllytdlﬁ|tlbh@$crl@9$ renttev@sitmte mlmnﬁmlbvemﬁtrm‘odthestﬁ@oeef_ In a
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di cal t hi th
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position described above. WD 2011/148172PCT/ GB2011/050981 11 Accordingly
in sone enbodi nents of the invention where the projecting el enments do not
flick over at a critical point the covers of the present invention are
pr ef er abPyefemablyi tedtipd dvhthe ;prb;ejcﬂmg, eleghentsewaart wclaqmsttbnrmamng hwttstamtraltss t he
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resting position to the second position described above.



12 Preferably, the bristles are between 2 to 20 mmin length frombase to
tip and nore preferably they are between 4 to 15 mmin Il ength and nore
pr ef er ablwo2villssere between 4 to 10 mmin length. |In erbodiBrBeNt®GmsL t he
invention where nultiple rings of projétting elements are provided then
preferably, the length of the bristles is marginally shorter at either or
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Preferably, the bases of the moulded elements are attached at their base to
circumferentially positioned cross members. The projecting elements are hinged or
moveable about their bases to flick over beyond a critical point of maximum flexion so that
the tips point distally to allow for a smooth removal of the medical device from the body

passage and orifice into which the device has been inserted.

Preferably, the hinges at the bases of the projecting elements facilitate movement of the
projecting elements between a resting position at an acute angle, preferably between 85 to
35° and more preferably about 55 to 75° in addition to a tendency to collapse to the
second position i.e. one that is substantially parallel to the horizontal access. The hinges
also facilitate a tendency to resist flexion to a point substantially perpendicular to the
longitudinal axis (90°) and a tendency to flatten to an obtuse angle i.e. flipping over to

about 170 — 180° upon extubation after a critical angle is exceeded.

Preferably, the hinges maybe of variable stiffness.



same construction material is preferred however it is within the scope of
the invention to construct the projecting elenents froma different

mat eri al wo 2bhewael7engat e t ubul ar nmenber's nai n body. PreCergaabi/osvdse
projecting elenents in a resting positil®dn are acutely angled with respect
to the central |ongitudinal axis of the cover and nore preferably the
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| ongi t udigralmmin fengftt ef erably, the projecting el ements are positioned in
rings running circunferentially around the cover and al ong the | ength of
the cover. ldeally, there is at |east one or nore rings and nore ideally
two rings and in other enbodinents up to 20 rings. It will be appreciated
t hat t helps@pediineAd & ltedrRnbstionayhere mEnsie riagd otipropiatisg elefepioaredrovidsd a

i | i . Pref bly, in, ) i bet 4. 1 jecti
ol ooert - pratsrahy 20 ngBY o e e e Ot e Bt he kel HEGREY ngs
Iof pr (r)]j efeh(ii Eg)xﬁ?heﬂmdé of 1{hiay:ob@r. aﬂTHugnle?i?emiai ﬁufgidryoﬁ tlt‘ie pavealcb&iprid@@gﬂé? (q]] ':)lhe
enqgt 0 e over o ey . (0] se agal Nst. one ano er.. rer era ,
hedt 1 ok iosbey U s hate bR et el onp e he 8 R SRV B2 difieanee of

between 2.5 cmto 0.5 cmand nore preferably still by about 1.5 cmto 0.5
cm It will be appreciated that the cover of the present invention may be

constructed uni form hat is to,s that the projecting elenents nmay al
e of " eqnchePirdieor ookt pemalsnibf b 74 isdin Brliciy MesaledliE i 7Y ous
of ringsconstactedi dfaxr softernmeterialAlhberprajectirgl ylemiehtsi of @ sobriereldngiht dridnmiohee
scope of t?e @nvr@%iqn that.anﬁ Qne or. rmre ﬁf t hese paraneters nmay
conpri sePT HPRY Gt 8f0'}ﬁe{qu1%Cﬁ' gsgp%?%st%rlese,ve ‘ﬁdat is to say that the cover
may conprise projecting elenents of differing dianmeters, |engths, nunbers
inrings and the rows of rings may be differentially spaced apart in a

non-uni f qr ner,, Prefer he cover.further, conpri n, over ff.
oo over PEARABOOR ine ERELSNRMS B e BoRoub BRBI IR ISRt B Siks B
enbodi nehaiss e didneeteneféhd pajecihe etentdné isdmheeerc@.By0 Boersnsdnd mo@ prgtepsbly t he

over cuff.i. rovided with slits or gaps of the sanme di nensions as WO
S0a1/ apsbpaBb R AT 05o0ss 14

Preferably, the projecting elements may be either straight or curved. Projecting elements
with a slight curve offer the advantage of when they abut or contact the colonic wall there
is a tendency to deform, so that the tip of the projecting element bends out rather than
pressing into or impinging onto the colonic wall causing trauma. The slight curve reveals
the under surface of the projecting elements into the colonic wall, pushing it away and

flattening folds as they pass by.

It will be appreciated that the elongate tubular member and the projecting elements are
constructed of a suitable biocompatible material so that they are flexible and resiliently
deformable, suitable materials include but are not limited to a material selected from the
group comprising polymers, plastics, elastomers and rubbers. Suitable examples include
polyurethane, polychlorpropene, natural rubber, silicon and silicon elastomeric materials a
particularly preferred material is a thermoplastic elastomer for example and without

limitation Pebax®.

Preferably, the elongate tubular member and projecting elements are constructed from the

same or differing materials, from a manufacturing perspective a cover comprising the



that of the cover so that the projecting elenents are able to protrude
through the aligned slits or gaps. Preferably, the over cuff is of the sane
or approxwoabelmsgane | ength as the cover. Preferably, troe/aBeeri/sudsi is
constructed of a polycarbonate or the N8ke. Preferably, the first ring of
projecting elenents, i.e. the nost distal ring, is positioned between 1 to

20 mm fr gamé f@@nﬁi@h@rﬁ neitétiadis plerreavieiwaaBdit I nahiprteé @6@&4 ¥f the ihvenpestd | oned
between 5 to 15 mm fromthe di stal end. %eferabl |§I t@ %Qe i nstance of

mul ti pl eCPPSYSt e Hr%ig‘t’t'”rgl RSNt M & i etemha ¢IRRIFB SHPWRDXi mal
ring, ismeaietsant@dosBtween 1.0 cmand 10.0 cmfromthe proximal end of the
cover and nore preferably it is positioned between 1.0 cmand 3.0 cmfrom
the proximal end. Preferably, the cover is provided with one or nore

apert gr gsmmiﬁtyi m@qﬁq@&tutgf@emtémsimalr?ﬁrmg pkitibR@rs auiaely ah Fédarﬂﬂhfr‘elti@eﬁﬁ ttcﬁf e
pI‘OVI ed so tha over securi.n ns Qr an | cat or
casi ng t K&r &8y '8[‘8!?%@‘%?%'3 Wi CqusT 68&”%9”6rﬁ’r?f‘afgbggtgéimlﬁﬁ'”arﬁ?‘%ﬁ?@?8§%ope
or fendogp‘@mmeatam ah e glkaflbewdeads° @ sshwitteleapactte atdéhméladsngnama@raxud\/@rr@
prefera

ver conprises t four venl ced apart
o ceanpiii) e PSR e Brsirb Bsy G PRBEal APoRi Hodta BN g1 Cha

scope i nteverbeen@Madngitbdigbienabl y, the cover further corrprl ses a Vview ng
means nmounted at its distal end. The viewing neans is preferably a

di sposabl e transparent tubul ar open ended cap and may be in the formof a
pl astic or Perspex 0 cap attachnment which can facilitate nmaintaining i nmage
f ocus anBref@bb@pmedﬁ@jédmr@felérh@ﬁtd areT;lsmsut&ﬂdiﬂri ﬂmgsoimmng cROSreibllydragtd C

open end d cap_ can .adv a erm eum Preferably,
Che  out efesii ot Pty RESRTERThF BYer el bl o onest Siore e £
use, in mam mebuww\xoh rigdeingdarn btbet embbdldwntsam ﬁ‘o}QO nlrfgsCOaN|E®eprFe®ted that
Iubricat* g) ent & hat gt be.a h droE (i)blC o Iy roghilic ent. Suitable
hydr ophi IHEPrABEMEITHET BALE: BLOTA SR ROAMPRS beRror ot Ay drusey bl ymer s such
as pol y(2-hydoxyet hyl et hacr ylate) (PHEMA) and WO
2011/ 148172PCT/ GB2011/ 050981
Preferably, each ring comprises between 4 to 16 projecting elements and more preferably
between 5 to 10 projecting elements. The rings of projecting elements may be aligned
uniformly in parallel descending the length of the cover or they may be off set against one

another.

Preferably, the rings of the projecting elements are spaced apart by a distance of between

2.5 cm to 0.5 cm and more preferably still by about 1.5 cm to 0.5 cm.

It will be appreciated that the cover of the present invention may be constructed uniformly,
that is to say that the projecting elements may all be of equal diameter, length, number in
ring and evenly spaced apart rows of rings in a uniform manner. Alternatively, it is
included within the scope of the invention that any one or more of these parameters may
comprise a mixture of different parameters, that is to say that the cover may comprise
projecting elements of differing diameters, lengths, numbers in rings and the rows of rings

may be differentially spaced apart in a non-uniform manner.

Preferably, the cover further comprises an over cuff. The over cuff is placed over the cover
of the present invention. In the embodiments of the invention where the cover comprises

slits or gaps, the over cuff is also provided with slits or gaps of the same dimensions as



15 ConfortCoat(r), suitable hydrophobic agents include, but are not |limted
to, silicone, glycerine, olive oil, castor oil, chlorotrifluoroethylene
(CTFE oi Iwoant/meirgphenyl ethers or a mixture thereof. Pcefesabilosoost he

| ubricating agent is sprayed or brushed4onto the outer surface of the cover
and nore preferably still, is coated only onto the distal end of the cover
S0 that ok ¥f thBRoRHserthAURE prRcthg BleRionts £8@bRf{tolphatrueieiRbub s theaaiheed | eavi ng
t he prOX|naI surface and under surface of projecting elenents free of the

| ubri cat PHYORG™T t hereby providing greater purchase on the surface of the
body passage during extubation facing aspects e Preferably, the cover is
detachabl e or renpvable fromthe endoscope/enteroscope In use, the cover
of the pEe§en5I|nvent|q£f ﬁ aced about thq ped cq qu| e shortly before
i nserti oh'$HERYt 18 5t FEHE CLRGSPMERI SOPTYLRTBY Samg oot eVProm t he

medi cal device once the exam nation/procedure has been conpleted. The cover
of the present invention nmay then be disposed of. Preferably, the cover of
the present, | tion i rOV|de i ng elenents along its

| engtn ahi el aicRr iR e e o als e BeSor ng devi co ot | ts
di stal end. The main d|ff|culty wi th perform ng col onoscopy is the anatony.
Sonme | engths of bowel are attached to | oose nesentery rendering them nobile
and subj | 9o ) t re en_ causi har p
change o?Feé‘ertaglgt :t)noeﬁh ir'\gﬁ +st§ 8{%[] efegrg n?sai rlt%%ﬁ%tvﬂigtgl pn %l ggog%qslance
around t hetweend. toR20r mhefromrtiee dsabendlomylquxmer ahe ntarglpteiersblyoif |stdmeitib|em:d t he
tip of t | Q ed knuckl e that has been induced at the
end of tE@“%ﬁs§3§3§6@3€%9£?§2§“%5ﬁﬁd t he bend) abuts the side wall of the
bend so that forward nonmentum i nduced by the endoscopist is directed in the
opposite direction to the one desired preventing any advance and | eading to
trauma a RO G I fhe i{§ segment.
Because Fe%@%bl hgheg%t QQBﬁﬁBgﬁﬁgng |§%ﬁﬂpcﬁﬁﬂg&9ppgtd 5$ﬁ?s 8forvva d
vi si on napsbrokiosl riag Isrmsmonedtbetwetelné @lcmtaemdblé)r(dcmd@nbﬂaerprcmgalter@t@me

pushi ng E&Fer%ﬁb ﬂ%]ég%[?&rag)lgrltwgﬁg %ﬂsoeweetnhfao%"ﬁd%’ﬁ‘émfr it Ar3QRal N the
nobi | e segnen €S tension on %ery causing pain

sl owi ng ema heart rate and Iomerlng the bl ood pressure. Further attenpts to
"push round the | oop” can lead to danage of the bowel both in the | ooped
segnent and at the tip of the colonoscope if its end is hard agai nst the
wal | of the bowel. Advantageously, the projecting elenents of the cover of
t he pr es@raferiahlyetheicorerds oravified avithemeor oforespeteas positnned at e prekimahend

regi ons r j i

031/ 128 RSB e HRRRui5E 34 ARyl K83ty ot puer the securing means of

al | owi ngafh @pplida¢torgekiog therebeheldingdhe icovasdn besitiondfor Inecediing an epfethscope or
endoscope into the hollow body of the elongate tubular member. More preferably, the

cover comprises at least four apertures evenly spaced apart for securing the cover to the

applicator casing prior to insertion of the scope into the cover.

Preferably, the cover further comprises a viewing means mounted at its distal end. The
viewing means is preferably a disposable transparent tubular open ended cap and may be
in the form of a plastic or Perspex ® cap attachment which can facilitate maintaining image
focus and correct depth of field. The addition of a transparent plastic open ended cap can

advantageously permit entry into the ileum.

Preferably, the outer surface of the cover (i.e. the surface of the cover that is, in use, in
contact with the patient’'s body cavity) is coated with a lubricating agent that maybe a
hydrophobic or hydrophilic agent. Suitable hydrophilic agents include, but are not limited
to, hydrogel polymers such as poly(2-hydoxyethyl methacrylate) (PHEMA) and



In the present invention the projecting elements are designed to open out
when the scope is withdrawn froma patient and this creates a fan or spread
of projecvonguel4grrents that gently support the wall of the/drdy/pemssage and
especially the colon. Wen the colon id45tortuous, wthdraw ng the

col onoscope draws the col on back, opening up the path ahead. Forward notion

tSlh mpl 'y C@@;ﬁwﬂ]cth@m:taﬁolé myGMphaﬂa%@t@\w Wdudehebusi £te rQift Nrﬁ@oﬂt@eé{ﬁccﬁ]l@l t Iha:
ey are jn e so called second position a a paral |l e 0
t he Iongglltyﬁ%ﬁr}?apl'v@eﬂlt Fagtorgl} ghigroty fh’é?“?é%"é‘ @%',qunﬁ 3 Q(B'!‘ é@e@a?f be
advancedmatitifeQnérebi. ndr ance. I n practice the technlque of forward

advancenent and drawi ng back allows for rapid concertinaing of the colon
behind the cover and al so advantageously opens the way ahead so reducing
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shorteni ng and tel escoping the proxinal col on over the shaft whilst not

allowing the distal end or tip to slip backmards Yet further advantages of
nvention inclu r oxi t|on of th £
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practise |s r equi 8 In one aspect of the invention the applicator

conpri selléf ‘ﬁ%ﬁﬁ? Rbntary casings that engage together to forma hol | ow

shel |, the engaging neans nmay be in the formof snap-fit nmale-fenmale
el enent s, cIips or locks or the like the specifics of which are not

t ded _t th t t
D010/ 140 Dmebcish ddves 6B DioroBl iMarEa 5 Pt isgPoissting slomapts
appl i cat along dspenge ahd@sbedialypnmremtposnsntdm n&mgﬁgeccywrtgwdapm hitvitegistal
ture ver _are

provi ded a e e cover r th

D s and&ndbedted LRy Ui Brrbifed 2 Rhoscont it e ariST BeheiRaTbf fur s
of the cbwesl aaa;ett@dh@dedIcm;emetsbeter;o@adé@gsteemmomlband@ubject\/mﬂdUpmgt\mlscas| ng
or shell nd tP $§§ i cal hscoczl‘a sente h i d & hol | .ow
space of ° ﬁ‘é Pa %r?@ea{'ée ’ Hﬁf‘aﬁa“ﬁ‘@ﬂbae? aBy 89%& yreeten Wi &ads s osEEUFY ng
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Pref erab t he l,i cat furt her |ncI an_en t is slotted
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i nsert edindoted thiheagpl ofcthe iimstruntesit ¢ steat roand tB@lbde)aai‘(ﬂltSEﬂ@aage@ wasdl tdfi tidhe end
cap. bend so that forward momentum induced by the endoscopist is directed in the opposite
direction to the one desired preventing any advance and leading to trauma at the point of
contact and increased looping in the mobile segment. Because there is an angle to be

negotiated at these fixed points, forward vision may be lost as well.

Until the acute bend has been negotiated pushing the colonoscope forward leads to the
development of a loop in the mobile segment. This in turn creates tension on the
mesentery causing pain, slowing the heart rate and lowering the blood pressure. Further
attempts to “push round the loop” can lead to damage of the bowel both in the looped
segment and at the tip of the colonoscope if its end is hard against the wall of the bowel.
Advantageously, the projecting elements of the cover of the present invention provide an

ease of movement around the relevant regions thereby reducing tension between the



Al'so included wthin the scope of the invention is a kit of parts
conprising at |east one cover having all the features as herein before
descri bedyvoaonedsrral scopi ng device that includes an ai PCIIGH20DM5098aANS, an
applicator for placing the cover about16he scope and optionally a
transparent open-ended cap held either within the applicator or attached to
the covepowéisglthce hihd WelihstRenstRBRE allewiag fdriipd coIbR te By edndettinabe behiag ems
|nvent|oa ? @e constructed with various dianmeters so that it may be used
to fit of6RERE shaft of existing medical scoping devices. For exanpl e,
paedi atric scoping devices conprise shaft diameters of around 11 mm whereas

an adult scopi ng device sﬁgft dlane%%r is in the region of 12 t he cover
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in a forward or distal novenent within a body passage once the endoscope or
ent eroscqope ha n inserted into the hollow (8) of e cover,
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proj ecti g@mh@mrﬁ.gm(éﬁw crfig to sliphawwaiddt o t he spaces (3) between the

i ndi vi dual projecting elenents and the spaces between rings and rows of
rings of projecting elenents. In this way the wall of the body passage is
gri pped aedfuvmamlﬁdnageyoﬂhépevwme preserft iivieR8dn frm@luu@brés@@pﬂioshaituoﬂovenent
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obst acl e one enbodi nents of the invention the projecting elenents (2)
are capaB%@ 8? Y-flicking or flipping over past the critical point of maxi mum
inflexion at 90 so that the tips point tomards the distal end (5) in a so

call ed f h positi W th of. th devi ce through the,.

ol evant G PrEBRHSALL BT §14 Sl of Hi= Piasedoyeaien Y, 5% HeRd ey PRasn ray
be fl att enedxei®) Sipet had tuten spatial rh@diﬂczﬂi@nd&ps&ipéé cumierftiygised i Braz8se
described herein after. In use, in prelimnary trials endoscopists have
report edSti3"%e cover of the invention remains in position on the

fl exi bl e medi cal scoping device shaft and that the projecting el enents do

not i npede the er of . th field, The project elenen ma
Do Pelibots Sapsct il 0% Vwuisnoig Arpietor Eporse e dorien g e ey haantiet
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circunfermmthéﬂcob@bﬂmbnmnmaad evenly spaced apart with projecting el enents
being of a marginally shorter length in the first (distal end (5)) and | ast
(proximal end (6)) rows. At the proximal end (6) the cover is provided with
several apertures (16) which are capable of fitting over rods provided on
the applicator. Figure 2 shows a transverse section through the cover that
has bristle type projecting el enents.



WO 2011/ 148172PCT/ GB2011/ 050981 19 Wth regard to Figure 3, the distal end
(5) of the cover is seen in greater detail. The distal end conprises a head
(14) and woponfisted end region (9, 10) over which a trarepaspnil/Gegs:(13)
may be placed and held in position by ¢¥ips (11, 12) or the like. This
distal region is the end that is furthest in the patient and provides the
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of rods mb@@bkﬁbedb@ﬁﬁrted into apertures (16) of the proximl end of the
cover. Although not shown in Figure 4 an end cap can be held in place at
the distal end. In Figure 5 the casings are fitted together by any

sui t abl eprateaslyame dgpHcson Bay m@’trr.ierinrbmrésért efd cb tHt s §1bBed Med boﬁorﬁ@ﬁd ng.
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t he covedistad es®ablitedn@bagdgdsivathih@shdasp.end (5) by neans (16, 19). Figure
6A shows a top view of an assenbl ed casing and Figure 6B shows a side view

with the cover in place inside, Figure 60 shows a top view of a
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t he aperture of the caover over the rods trelit)(%géar ahe cover éo form an

i nteri or “SFALEVHE q'h#‘%tf‘@‘ﬁ“(/ﬁ?r%s‘nh?rﬁ@ RefBiFedgser 'Céhﬁcq@i'n@u @igethghows a
f" st al eﬁf(élu\dsﬁ\é(fnwgtri:] Budtiag rﬁdtaeﬁw ag dpplicatovhioe rprarmrgdtab&:@vem@tbwﬂehét b@openghd:ap

n one aspect o e invention ere i rovi ded a Ki arts may
opt | onal PG BENSPAPEIPRE SHEancRre A e Ty E plsathral Fye W th
a portal cgdt)tséior renovi ng under suction any excess fluid (Figure 7) As
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them agai nst the scope shaft (E). Once flattened (Figure 9B) the scope can

be wit hdﬁ'ﬁmv]errt?ow vw] nowat‘)e d%scrrbed with reference to the Figures.

Figure 1 shows a cover (1) according to the present invention, the cover comprises a
number of projecting elements (2) in the form of bristles, moulded at an acute angle with
respect to the longitudinal axis of the cover to the outer surface (3) of the elongate tubular
member. Figure 1 shows the projecting elements in their resting position and the tips
pointing towards the proximal end (6). The projecting elements (2) are moulded at their
base to form a raised portion or bump (4). A small air pocket is formed beneath the raised
portion or bump (4) on the inner surface (7) of the cover which allows for flexibility of the
projecting elements about their base in use and especially when negotiating the confines

of a body passage. As described herein before the projecting elements are angled, at rest



In an alternative enbodi nent of the invention the cover is provided with
slits or gaps (28) running in a longitudinal direction and between the
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region (36) of the of the colon (Figure 12B) whilst insufflatting the col on
i mredi ately forwards of the distal tip. The projecting el enents once passed
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further up the colon and encounters the | oop region the projecting el enents
engage with the colon wall in a soft grip (third position where the
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WO 2011/ 148172PCT/ GB2011/ 050981 22 secondly in maintaining and controlling
position of the distal tip during the procedure. These two difficulties are
resol ved we 2bolisewa: For inproved visualisation, the preceadBog/sbsrents
gently open the lunen and evert thereby9flattening the colonic folds for
inspection during withdrawal. Visualisation is further enhanced as the
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view of a disassembled applicator and cover, Figure 6D shows a proximal end view with
the apertures of the cover over the rods stretching the cover to form an interior space 20
through which the scope is inserted and Figure 6E shows a distal end view with the
viewing hole which may also include the end cap. In one aspect of the invention there is
provided a kit of parts which may optionally include a viewing means attachment (20)
optionally provided with a portal (21) for removing under suction any excess fluid (Figure

7).

As mentioned herein before, in some embodiments of the invention the projecting
elements are not configured to adopt the fourth position where the tip ends are pointed in a
distal direction following a flip over past the critical point at maximum inflexion. In such
embodiments, the cover is provided with a projecting element closure means (23) typically
in the form of a sleeve (Figures 9A and 9B). To close the projecting elements, in order that
the scoping medical device can be comfortably withdrawn out of the orifice into which it
was inserted, the projecting elements closure means is pulled over the projecting elements

by a cord or line or string (24) so that sleeve (23) unfurls in a proximal direction over the



WO 2011/ 148172PCT/ GB2011/ 050981 23 CLAIMS 1. A cover for a nedical scoping
devi ce shaft, the cover conprising an elongate tubular nenber and bei ng
arranged woroappkizeat i on over the nedical scoping devi cecslaEbivistdsit he
cover extending along at |least a part @80 the length of a distal end of the
shaft, the tubular nmenber conprising an inner surface at |east a part of
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or gaps material, projecting elements (2) protrude outwardly between strips (26) of the over cuff
and at the distal tip the over cuff it marginally overlaps the cover providing a rim (27)
around hollow (8). At the proximal end of the cover and over cuff (Figure 10B), the
differential lengths of projecting elements can be seen, the longer elements (2A) at the
distal end project beyond the shorter elements (2B) at the proximal end by between 2-4
mm. Each projecting element protrudes between the slits or gaps (29) defined by the
strips (26 and 28) of the over cuff and cover respectively. Figures 11A through to 11D
show various views of the cover and over-cuff of the present invention and Figure 11E
shows the cover and over cuff arrangement when placed over the distal end shaft (33) of a

medical scoping device.

In use, as depicted in the series of Figures 12A to 12D, the medical scoping device distal
tip with the cover and over cuff (3, 25) is inserted via the anus (34) into the colon of an
individual under investigation. On inserting the medical scoping device, cover and over
cuff into the patient the projecting elements are moved from an at rest position, referred
herein before as the first position to a second position where they are flattened towards the
medical scoping device shaft the so called second position (Figure 12A). The distal end tip
of the medical scoping comprises a channel (37) through which a light source, image
relaying mean and air suction is supplied. During intubation, the projecting elements are
designed to collapse into the device during insertion through the anus. This exposes the

smooth low friction surface of the cover and over cuff to the mucosa to aid intubation.
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parallel with the |ongitudinal axis of the nedical scoping device. 7. A
cover acowodongusmacl ai m 6 wherein the nunber of slits ectgaesiiGogmirect!y
proportional to the nunber of projectifg el ements and wherein the
projecting el enents being positioned in the slits or gaps between solid
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endoscope without tip slide-back. “Wrap around” avoids the use of acute tip deflection to
maintain tip position and reduces the need to torque. Endoscopists report that both
techniques are intuitive and simple to perform. Straightening a looped endoscope without
losing tip position or vision advantageously potentially reduces time to caecum and patient
discomfort. In the course of preliminary trials with the device of the present invention,
endoscopists have reported no impediment to intubation and a greater amount of exposure

of mucosa in the sigmoid area during withdrawal.

The flexible shaft (33) of the medical scoping device is advanced in a distal direction
through the colon towards the bend or loop region (36) of the of the colon (Figure 12B)
whilst insufflatting the colon immediately forwards of the distal tip. The projecting elements
once passed the anus revert to their resting first position. As the scope passes further up
the colon and encounters the loop region the projecting elements engage with the colon
wall in a soft grip (third position where the projecting elements fan out and the endoscopist
can perform a controlled proximal withdrawal flattening the colonic folds for good
visualisation (Figure 12C). As regards improved visualisation, the distal row of longer
projecting elements is designed to open the colonic lumen for close inspection. Viewing
the proximal surface of the colonic folds is difficult and time consuming. The projecting
elements of the cover of the present invention act to gently open and flatten the colonic
folds for inspection during withdrawal, endoscopists report that the cover of the present
invention provides distinct improvements. Improved visulaisation is important for
identifying small pre-malignant and malignant lesions that might be tucked out of sight
when performing conventional endoscopy. Visualisation is further enhanced when using

the cover of the present invention, especially with wide vision endoscopes.

As mentioned herein before two of the significant disadvantages associated with
colonoscopy and scoping procedures is firstly that the natural folds of the colon wall

hamper the colonoscopist’'s ability to visualise the entire surface of the mucosa and



13. A cover according to any preceding clai mwherein the elongate tubul ar
menber and/or the projecting elenments are constructed of a bioconpatible
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el astonmers, silicon and silicon elastof@2ric materials and rubbers. 14. A
cover according to any preceding claimwherein the projecting elenents in a
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As regards, tip position control, the projecting elements of the device gently stabilise the tip
of the scoping device within the lumen of the colon or small intestine immediately prior to
and during therapeutic procedures. This has the advantage of permitting the endoscopist
the reassurance that the tip will remain in position from the stage of visualising a lesion or

polyp until completion of the therapeutic procedure.

In use, the distal row of the projecting elements are designed to flare outwards on
withdrawal. They keep the instrument tip in the central part of the bowel lumen as the
instrument moves backwards, gently holding the mucosa to prevent the tip from flipping
backwards, they maintain position during therapy and improve all-round visualisation.

During extubation they evert the folds enabling their proximal surface to be viewed.

In order to negotiate the loop or bend the endoscopist can apply air suction so that the
colon wall (38) collapses onto the shaft (3) and into the spaces between adjacent rings of
projecting elements (39), the projecting elements still being in the third position (Figure
12D). The colon wall concertinas about the shaft (3) and the endoscopist can then cease

suction so that the colon wall straightens and the scope can be further advanced.

On withdrawing the scope especially through the anus the projecting elements can flip
over to the fourth position so that the scope can be comfortably withdrawn. During
controlled tip withdrawal, the cover of the present invention is designed to provide
controlled extubation. During conventional withdrawal there is a tendency for the
colonoscope tip suddenly to slip backwards. This happens especially when passing a bend
or flexure and the “missed” area then has to be re-intubated, sometimes with the creation
of a painful loop. The long, soft, distal projecting elements of the present invention prevent
sudden tip slippage and hold the tip in the centre of the colonic lumen providing both

control and good visualisation as the endoscope is withdrawn.



20. A cover according to any one of clains 16 to 19 wherein a first or
distal ring of projecting elenents is positioned between 1 nmto 20 nm from
t he di st avoend/usp2of the cover. 21. A cover accordi ngPCw/GBY110058980f
clainms 16 to 20 wherein the last or pra3iml ring of projecting elenents is
posi tioned between 1 cmand 5 cmfromthe proximal end of the cover. 22. A
cover according to any preceding cl acbamwerein the projecting elenents are
all of equal dianeter, length, nunber in ring and evenly spaced apart rows
of rings or are a mxture of different sizes and nunmber. 23. A cover
according to any preceding claimwherein the projecting elenents are either
strai ght 1or cuAv&der fotda nisday ecopts dedlcd1@haf, ABYcopEeEatpigng baiawddatd her
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pr ovi dedwith the &dviet sxt@hdugg@&mgfat aem@t epeﬁ&f eeylehfitd of andistdi areinsfitoashais thdrat  of
the cover sp that the ectin epent abl e rotrude throu t he
1 gned. eis L orthrsled SR BioeriRcean drdng & prort WaBh s Seaniit
wher ei n hblgs avecoveufif plase @hd taheoB@rgirface apmpasingat glinglity e phestgprojeasng he
cover. . . . "
elements having a tip and a base that are moveable between a resting position to a
position wherein the tip of the projecting element is substantially parallel to a longitudinal
axis of the medical scoping device and to a position that is at an angle approximately
perpendicular to the longitudinal axis of the medical scoping device shaft so that the said
projecting elements are fanned out to contact with and provide support for and to dilate a

lumen wall of a body passage into which the medical scoping device has been inserted.

2. A cover according to claim 1 wherein the projecting elements are in the form of
bristles, spikes, spines, fins, wedges, paddles or cones and are arranged to extend

outwardly and away from the outer surface of the elongate tubular member.

3. A cover according to either preceding claim wherein the projecting elements are

cylindrical, conical or tapered.

4. A cover according to any preceding claim wherein the projecting elements are
formed integrally with the outer surface of the elongate tubular member or are attached or

moulded thereto or are moulded to cross members.

5. A cover according to any preceding claim wherein the at least a part the inner
surface of the tubular member which grips the shaft and holds the cover in place is either
the proximal and distal end regions of the tubular member or the entire inner surface of the

tubular member.

6. A cover according to any preceding claims wherein the elongate tubular member

is either a contiguous tubular member or alternatively is provided with slits, ridges or gaps



27. A cover according to any one of clainms 24 to 26 wherein the over cuff
is constructed of a polycarbonate or a plastics material. 28. A cover
accor di ngvoeoamsone of clains 24 to 27 wherein the projpetidBrgiiglisessent s in,
on insertion into a body orifice, fall2bel ow an outer surface of the over
cuff. 29. A cover according to any preceding clai mwherein the cover is
provi dedrubintny BN IGHgItIBING @RRIIGMEAS RESiel Withefle adnditi@inBr &%é RIthe Rtbdal t he
cover. 30. A coyer according to any preceding claimfurther conprising a
vi ewi ng REENY SRV'®he distal end which is optionally in the formof an open
ended transparent plastic or Perspex 0 cap. 31. A cover according to any
precedi ng clai mwherein the outer surface of the cover is coated with a

| ubricating agent selected fromith ou onpri sin hydrogel. pol r,
pol y (2- hdoxy eRnAYCHEEHABNg) tay G5 BERAFN 5 uRBRsodt fg o APE 5 rrreEty.

gl cheL [ n@?opohiﬁmal 10l the rmsd emrofqzirbjﬁcmigl ?émtahisfénmmeﬁdmn%t@n_ﬁro(eeﬁr@ewnhént@nd
pol yphenyl. et hers or. m xture thereof, tion rein the cover is
Poat o ohippS aoshionedin hips i dpieanpoffbai® Subd G s ¢ he
projecting elenents of the distal nost part. 32. A cover according to any
precedi ng clai mwherein the cover is detachable or renovable fromthe

nmedi cal gcopi ng device. WD 2011/ 148172PC;T/GB 011/050981 %7 ﬁ3. A cove
accor di né- to any Preaea gy &P A RIRELI9 e WOPE R &9 RIETReSRae s 8™

between 2 to 20 mm in length from base to tip.

r

9. A cover according to claim 8 wherein the projecting elements are between 4 to 14

mm in length from base to tip.

10. A cover according to any preceding claim wherein the length of the projecting

elements are marginally shorter at either or both the distal and proximal ends of the cover.

11. A cover according to any preceding claim wherein the projecting elements that
are of a longer length are more flexible and are constructed of a softer material than

projecting elements of a shorter length.

12 A cover according to any preceding claim wherein the projecting elements are in
the form of hairs or bristles and the diameter of the projecting element is between 0.5 to

3.0 mm.

13. A cover according to any preceding claim wherein the elongate tubular member
and/or the projecting elements are constructed of a biocompatible felxible material
selected from the group comprising polymers, plastics, elastomers, silicon and silicon

elastomeric materials and rubbers.

14. A cover according to any preceding claim wherein the projecting elements in a
resting position are acutely angled with respect to the central longitudinal axis of the

medical scoping device shaft at an angle of between 35° to 85°.



noveabl e beyond the angl e approxi mately perpendicular to the |ongitudinal
axi s of the nedical scoping device shaft and flick over at a critical point
of maxi mmoinfilaxizen so that the tips point towards thepdrsiBzbiigisobsef the
scopi ng nedi cal device. 34. A cover agBording to any one of clains 1 to 33
further including a projecting el enents closure neans which can be drawn
froma distal to a proximal end to cover and flatten the projecting

el enents froma position that is approxi mately perpendicular to the

| ongi tudiigal axicsv@fadcbelingabickath 136aIrdIg titeaHeisivalit 73°0 a position wherein
the projecting elenents are approximtely parallel to the said axis 35. A
nmedi cal scopi ng device conprising the cover according to any one of clains
1 to 34 releasably attached thereto and covering at |east a part of its
sha:‘Mt1 at 16t shdAzdoabr atcbrding @o aermektedaig slaiap wingreire et profating @ilemgerit® a]?sl aim
35 erein.the device is.an.end _oscope or an enteroscope. . 37. e a
cover acBOTEG 8 SnEmg i SRUEIGRRENT Feprdang Hosea Aane LEdanetl ud ce
accordi ngoven. cl aim 35 in a nedical scoping procedure. 38. Use according to
claim 37 wherein the nedical scoping procedure is selected from

17. A cover according to claim 16 wherein there are between 1 to 20 rings.

18. A cover according to either claim 16 or 17 wherein each ring comprises between

4 to 16 projecting elements.

19. A cover according to any one of claims 16 to 18 wherein the rings of the

projecting elements are spaced apart by a distance of between 2.5 cm to 0.5 cm.

20. A cover according to any one of claims 16 to 19 wherein a first or distal ring of
projecting elements is positioned between 1 mm to 20 mm from the distal end tip of the

cover.

21. A cover according to any one of claims 16 to 20 wherein the last or proximal ring
of projecting elements is positioned between 1 cm and 5 cm from the proximal end of the

cover.

22. A cover according to any preceding claim wherein the projecting elements are all
of equal diameter, length, number in ring and evenly spaced apart rows of rings or are a

mixture of different sizes and number.

23. A cover according to any preceding claim wherein the projecting elements are

either straight or curved.

24. A cover according to any preceding claim further comprising an over cuff.



the group conprising endoscopy, enteroscopy and signoi doscopy. 39. An
applicator for attaching a cover to a shaft of a medical scoping device,

t he appl iwetoryasmvpri sing a pair of conplinentarily mat edTGaRIngso®sach

si zed and shaped so as to accommodate a6cover for a nedical scoping device
t herein, each casing further conprising an engagi ng neans for rel easably
engagi ng the casings to one another and each casing conprising at |east one
securing nmeans for securing a proximl end of the said cover thereto. 40.
An applieator AceesrtHcagrding t6lcRiir23 vhahéih edlovdh euf Rkided®VBERBS00E N Se a

rod shaped pr.ojection extending in an axis parallel to a ceniral

| ong: t urarrapvided s fits Rlodmkar Alroxtel D dmdaiasions eo iz ot BorPren s an
aper t ur ettet tharprejetigasEaptts arslaisie aperotay€ throughlthe Aligrfadlitstarigaps.accor di ng to
either claim39 or 40 further including a transparent end WO

2011/ 148172PCT/ GB2011/ 050981 28 42. A kit conprising at |east one cover
according to any one of clains 1 to 34 and an applicator accordi ng any of

clai ns 326t 0 4A cotdreackbidingtd iene digimfadr drisrwienaipthes bveg caff iedfitta@sarag opi ng

devi ce. approximately same length as the cover.

27. A cover according to any one of claims 24 to 26 wherein the over cuff is

constructed of a polycarbonate or a plastics material.

28. A cover according to any one of claims 24 to 27 wherein the projecting elements

in, on insertion into a body orifice, fall below an outer surface of the over cuff.

29. A cover according to any preceding claim wherein the cover is provided with one

or more apertures positioned at the proximal end of the cover.

30. A cover according to any preceding claim further comprising a viewing means at
the distal end which is optionally in the form of an open ended transparent plastic or

Perspex ® cap.

31. A cover according to any preceding claim wherein the outer surface of the cover is
coated with a lubricating agent selected from the group comprising a hydrogel polymer,
poly(2-hydoxyethyl methacrylate) (PHEMA), ComfortCoat®, silicone, glycerine, olive oll,
castor oil, chlorotrifluoroethylene (CTFE oil) and polyphenyl ethers or a mixture thereof,
optionally wherein the cover is coated only at its distal most part and on an outer surface of

the projecting elements of the distal most part.

32. A cover according to any preceding claim wherein the cover is detachable or

removable from the medical scoping device.



43. A nethod of avoiding |ooping in a nmedical scoping procedure, the method
conprising inserting a nedical scoping device shaft having an air suction
means forwoennyisggzair from a body passage i nto an orifipce/gB20mmsossdi vi dua
under investigation, the nedical scopi 8g device further conprising a cover
rel easably attached to the nedical scoping device shaft and covering at
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projecting elenents to splay or fan out and to dilate the lunen of the
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it to str n_and the bod sage wall. to concertina along the shaft of
t he scopEPB%@&Vﬂﬁ@pP%”FW%e%é%ﬁmgﬁoﬁ%%ﬁ*@ﬂWFst the | umen ahead of the distal
end opens up, the nedical scoping device is then advanced towards its
distal end and the bend or loop is navigated. 44. A nethod of inproving

endoscopi,g vi gul ai.sation, the nethod conpri sin insertin di cal coplng
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passage Bataleasablyrdtfacked thkredmanddoveridgat leasidepart ofisssthiaff at itodistat éred. rredl cal
scopi ng device further conprising a cover releasably attached to the

medi cal scoping device shaft and covering at |east a part of the shaft at
its dista6. end, mdd&:laEisno;blh@ deicer aceoming stes caim eB® ngadreint thieu bavicerasrbaT
havi ng an_j nner surf ace ripping the shaft and hol ding the cover in
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to dilate the lunmen of the bowel or small intestine whilst holding the
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shaft at saiigoddrsbherktoend, wherein the cover conprises an eIongate t ubul ar
menber havi ng an inner surface for gri pping the shaft and hol di ng the cover
in place and an outer surface conprising a plurality of spaced projecting
el enent s4OandAm/rB¢1p&¢aion/\mmochrmb/mmliarmg 30 h/ehemditbalse&ﬂmgi meartevorogrisend cod he
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splay or fan out and to dilate the lunmen of the bowel or small intestine
whi | st hol di ng the nedical scoping device in position, wherein the
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part of the bowel |unmen as the device noves in a proximl direction thereby
hol di ng t#& nucosa to prevent the tip fromflipping backwards so as to

mai ntai n position during therapy and thus nmaintaining tip position.
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42. A kit comprising at least one cover according to any one of claims 1 to 34 and an
applicator according any of claims 39 to 41, the kit optionally further comprising a medical

scoping device.

43. A method of avoiding looping in a medical scoping procedure, the method
comprising inserting a medical scoping device shaft having an air suction means for
removing air from a body passage into an orifice of an individual under investigation, the
medical scoping device further comprising a cover releasably attached to the medical
scoping device shaft and covering at least a part of the shaft at its distal end, wherein the
cover comprises an elongate tubular member having an inner surface for gripping the shaft
and holding the cover in place and an outer surface comprising a plurality of spaced
projecting elements, and wherein when advancing the medical scoping device into the
patient’'s bowel or small intestine and the distal end encounters a bend or loop in the
patient's bowel or small intestine, the medical scoping device is withdrawn towards its
proximal end causing the projecting elements to splay or fan out and to dilate the lumen of
the bowel or small intestine whilst holding the medical scoping device in position, if
necessary air is then drawn out causing the body passage walls to collapse around and
about the projecting elements thereby drawing the body passage wall into spaces between
the projecting elements so said projecting elements engage with and grip the body
passage wall, the medical scoping device is then further withdrawn towards the proximal
end causing it to straighten and the body passage wall to concertina along the shaft of the
scope proximal to the bend or loop whilst the lumen ahead of the distal end opens up, the
medical scoping device is then advanced towards its distal end and the bend or loop is

navigated.

44. A method of improving endoscopic visulaisation, the method comprising inserting a
medical scoping device shaft having an air suction means for removing air from a body
passage into an orifice of an individual under investigation, the medical scoping device
further comprising a cover releasably attached to the medical scoping device shaft and
covering at least a part of the shaft at its distal end, wherein the cover comprises an
elongate tubular member having an inner surface for gripping the shaft and holding the
cover in place and an outer surface comprising a plurality of spaced projecting elements,
and wherein when advancing the medical scoping device into the patient’s bowel or small
intestine and the distal end encounters a bend or loop in the patient's bowel or small

intestine, the medical scoping device is withdrawn towards its proximal end causing the
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projecting elements to splay or fan out and to dilate the lumen of the bowel or small
intestine whilst holding the medical scoping device in position,

wherein the projecting elements open a lumen and evert thereby flattening colonic folds for
inspection during withdrawal whereby visualisation is further enhanced as colonic folds
revert to their normal anatomical position permitting light from the medical scoping device
to play across the mucosa, thus enabling careful visualisation of the surface of the mucosa

that was hitherto hidden or difficult to view.

45. A method of improving and maintaining tip position during a medical scoping
procedure, the method comprising inserting a medical scoping device shaft having an air
suction means for removing air from a body passage into an orifice of an individual under
investigation, the medical scoping device further comprising a cover releasably attached to
the medical scoping device shaft and covering at least a part of the shaft at its distal end,
wherein the cover comprises an elongate tubular member having an inner surface for
gripping the shaft and holding the cover in place and an outer surface comprising a
plurality of spaced projecting elements, and wherein when advancing the medical scoping
device into the patient’s bowel or small intestine and the distal end encounters a bend or
loop in the patient's bowel or small intestine, the medical scoping device is withdrawn
towards its proximal end causing the projecting elements to splay or fan out and to dilate
the lumen of the bowel or small intestine whilst holding the medical scoping device in
position, wherein the projecting elements maintain the medical scoping device tip in a
central part of the bowel lumen as the device moves in a proximal direction thereby holding
the mucosa to prevent the tip from flipping backwards so as to maintain position during

therapy and thus maintaining tip position.



