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The present invention relates to endoscopes and to covers or sleeves for

endoscopes.  wooy4394sF! €Xi bl e endoscopi ¢ equi pnent has been i'lr?ﬁé J71424
medi ci ne since the late 1960' s; however, the basic design o tﬁe

equi pment has not changed significantly since the early 70's. Its main
use is in the diagnosis and treatnent of gastrointestinal disorders
because internal organs can be directly visualised, abnormalities

t argeted and speci mens renoved for m croscopi c anal ysis. Endoscopy has
al’'so becone inportant in treating patientslbecause sur gi cal

IMPROVEMENTS IN OR RELATING TO ENDOSCOPES

The present invention relates to ehdoscopes and to covers or sleeves for
endoscopes.

Flexible endoscopic equipment has been used in medicine since the late
1960's; however, the basic design of the equipment has not changed
significantly since the early 70's. Its main use is in the diagnosis and treatment
of gastrointestinal disorders because internal organs can be directly visualised,
abnormalities targeted and specimens removed for microscopic analysis.
Endoscopy has also become important in treating patients because surgical
instruments can be introduced through the endoscope. Small tumours can be
removed, laser therapy performed, injections given, narrowed areas can be
stretched and foreign bodies removed. Early endoscopes included fibre optics
for viewing purposes, but more modemn endoscopes operate on video imaging
principles using an electronic chip with the image being displayéd ona
television screen. B |

There are four main types of endoscope used in gastroenterology: an
upper digestive endoscope passed through the mouth for examination of the
gullei, stomach and the duodenum; a duodenoscope for pancreatico-bilary
work; a colonoscope for inspection of the large intestine (colonoscopy); and an
enteroscope for inspection of the small intestine (enteroscopy).

In order to perform colonoscopy patients first undergo a stringent
laxative regimen in order to clear the large intestine of faccal matter. They are
given a light sedative and an analgesic and the flexible endoscopic instrument
is introduced through the anus and passed up through the large intestine. The
limit of the examination is usually the caecum which is the upper most part of
the large bowel but skilled operators can introduce the instrument into the
lowgr part of the small intestine. |
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di spl ayed on a tel evi sion screen. - There are four main types of
endoscope used in gastroenterol ogy: an upper digestive endoscope passed
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duodenum a duodenoscope for pancreatico-bilary wor k; a col onoscope for
I nspection of the large intestine (colonoscopy); and an ent er oscope for
i nspection of the small intestine (enter®scopy). In order to

per form col onoscopy patients first undergo a stringent | axative reginmen
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into the | oufectRRly thah oildfs. STH feaddhWhy tHi%procedure can be difficult is that
' the colon is variable in its shape and configuration. It comprises a series of

loops which are tethered within the abdomen in certain places by the blood

vessels and connective tissue which supply the organ whereas in other parts,

the colon is relatively free to move around within the abdominal cavity. When

a flexible, but fairly stiff instrament is inserted into the bowel there is a

tendency for looping to occur. When this happens the skilled operator is able

to reduce the size of the loop and concertina the bowel over the instrument. By

twisting, pushing, pulling and angling of the tip of the instrument progress is

made around the bowel until the caecum is reached. Less skilled endoscopists

find this difficult and often large loops are formed within the abdomen. When

this occurs not only is further progress difficult, but it is painful for the patient

and there are potential risks that the mesentry may be pulled excessively. The

length of time to reach the caecum varies from 10 minutes to over one hour

and, on occasions it is not possible to reach the caecum at all.

Colonoscopy is the most effective technique available for examining the
large intestine. Not only has it been advocated as a diagnostic test for patients
with colonic symptoms and diseases it is also used for cancer screening.
(Colonic cancer in the United Kingdom is the second commonest lethal
cancer.) The panicnlaf relevance of colonoscopy is that these cancers usually
begin as small polyps which can be easily removed by the colonoscope before
they become malignant and it would be possible to reduce the risk of cancer

* very substantially if colonoscopy was easy and simple. However, its popularity
as a screening technique is limited by expense of the procedure and the

unpleasantness to the patient. If it were possible to reach the caecum regulariy
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The perfornmance of col onoscopy is technically difficult and requires a

| ong peri od ofwbeassssing. Even after training, some operator SPGEI/EBITOI4«4
ski | ful than others and are able to performthe procedure nore quickly,
safely and effectively than others. The reason why the procedure can be
difficult is that the colon is variable in its shape and configuration.

It conprises a series of | oops which are tethered within the abdonen in
certain places by the blood vessels and connective tissue which supply

t he organ whereas in other parts, the codon is relatively free to nove
around within the abdom nal cavity When a flexible, but fairly stiff

| nstrument is iaﬂﬁh{ mﬁéﬁdxs%oﬁafmhmé&ﬁﬁwmmh«aepl ng to
occur. Wien this ppengp? Skl operator is able to reduce the size

of the | oop andnnmmummﬂyappﬂdﬁﬂebomel over the instrunment. By

It has been estimated recently that in the United Kingdom alone as many
as 250,000 colonoscopic examinations are performed per annum. If it was
more acceptable and cheaper the number would be considerably in excess of
this. The main expense relates to staffing and overheads rather than capital
equipment, thus if more patients could be examined per unit time the costs
would fall considerably.

Enteroscopy is not a commonly used procedure, one main reason for
which is its difficulty. The small intestine is the longest part of the
gastrointestinal tract and it can be reached only by passing the endoscope first:
through the gullet, stomach and duodenum; only then is the small intestine
entered. The small intestine itself is convoluted with many twists and turns and
attempts to advance the enteroscope through the small intestine is difficult,
painful and enables only the upper part of the small intestine to be examined.
The reason for this is that when using a “push” enteroscope the bends that
occur in the enteroscope prevent it from advancing with the result that it tends
to coil up and looping occurs. Another way of doing enteroscopy is to use a
“pull;’ enteroscope which is much thinner and is passed through the nose and
then allowed to travel (as food does) under its own momentum through the
small intestine. It can be withdrawn and the small intestine can be viewed as it
comes out. Unfortunately it tends to slip rapidly around, twisting and turning

. and the whole intestine still cannot be easily seen. Furthermore because it is 5o
thin it is not possible to carry out treatment procedures through it.

| It is an object of 2 preferred embodiment of the invention to provide an
endoscope with an external surface which permits digestive endoscopy
including colonoscopy and enteroscopy to be accomplished more quickly,
safely and with less discomfort that is possible with current equipment.



twi sting, pushing, pulling and angling of the tip of the instrunent
progress is made around the bowel until the caecumis reached. Less
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Caol onoscopy is the nost effective technique avail able for exam ning the

| arge intestine. Not only has it been advocated as a diagnostic test for
patients wi th colonic synptons and di dcases it is also used for cancer

screeni ng. (Col oni c gancer in the United Kingdomis the second conmonest
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col onoscope. Hf 8 el Brberiie ERIEHY Satifd Y ioip ARAS bR (0 |
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expense of t rmdpsmpecsgag and the unpl easantness to the patient. If it
were possible to rﬁaeclnvénrt]i%n%‘s%crgsr{]désexg%ln%;xldgscope comprising a flexible shaft

with a proximal end for connection to a viewing means, and a free distal end,

wherein over at least part of its length the shaft has a surface arranged to

provide less frictional resistance to forward displacement of the shaft through a

body passage, into which the shaft is inserted in use, than to reverse

displacement of the shaft through the body passage.

The endoscope can be provided with low friction surface, which may

take the form of a special surface coating, advantageously of a low friction

polymer. One form is a coating of silicone fluid which is applied wet and then

allowed to dry to produce a very thin low friction coating. Also, the low -

friction surface may be provided by the covering sleeve, the surface of which

éan be configured to ensure the differential friction as between forward and

reverse displacement through a body passage, e.g. the bowel, into which it is

inserted. The sleeve will extend over at least part of the length of the

endoécope shaft from the distal end and preferably extends over all or most of

its length. The sleeve is advantageously thin walled, e.g. less than 0.5mm, such

as 0.1mm to 0.3mm and sufficiently elastic to grip the flexible shaft. It is not

essential for the sleeve to exert a tight grip on the endoscope shaft and for ease

of application of the sleeve to the shaft a light grip is preferable. The friction

between the sleeve and shaft can prevent their relative displacement

longitudinally without requiring the sleeve to grip the endoscope shaft.

Furthermore, it may be desirable, particularly if the sleeve is formed of material

having a fairly high coefficient of friction and/or has a close fit around the

shaft, to provide a coating on the inner surface of the sleeve to reduce friction

and hence assist application of the sleeve to the endoscope shaft, and possibly
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mai n reason for which is its difficulty.” The small intestine is the
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only then is thgoalfitg on 2nfhlttel 8r former, the internal coating can be applied over the
‘ sleeve material with the sleeve subsequently being removed from the mandrel
and turned inside out, this technique being known for the manufacture of other
articles such as surgical gloves.

As far as the external frictional properties of the sleeve are concemned,
reliance could be placed on the low friction characteristics of the material of -
the sleeve itself or a low friction coating possibly of the type described above -
could be applied to the external surface of the sleeve. Conveniently the sleeve
can be dip moulded on a mandrel, and suitable elastic materials include natural
rubber, polychloroprene, and polyurethane. The external surface of the sleeve
can be treated to modify, in particular reduce, the surface friction, A very
lubricious surface can be obtained by use of a hydrophilic hydrogel polymer. If
desired a lubricant can be applied to the exterior of the sleeve. The frictional
resistance differs in the forward and reverse directions, which correspond in
use to the insertion and withdrawal direction. With the frictional resistance
being less in the forward direction than in the reverse direction, the endoscope
can selectively pull the bowel when a withdrawing force is applied to the
endoécope shaft, which in turn facilitates the reduction in loops in the bowel by
causing the bowel to concertina itself on the endoscope. The difference in
friction can be achieved by surface protrusions or texturing either over a part or
the whole length of the flexible shaft. Texturing can be formed by an outer
coating, but most conveniently the sieeve is formed with protrusions similar to
fishscales or with Mow wedge shapes. Altematively,'backward facing
bristles, for example, arranged in rings spaced along the sleeve, may be
employed. In a further alternative a propulsive mechanism such as a worm or

snake or air insuffiation or water injection in a pulsed manner could be

employed.



entered. The small intestine itself is convoluted with many tw sts and
turns and attenpts to advance the enteroscope through the small intestine
is difficult, pai nful and enabl es only the upper part of the small

i ntestine tgyﬁe_,/%xam ned. "The reason for this is that when using a "push”
ent er oscope YHEH8Hds that  occur in the enteroscope prevESHCBY I8
advancing with the result that it tends to coil up and | ooping occurs.

Anot her way of doing enteroscopy is to use a "pull" enteroscope which is
much thinner and is passed through the nose and then allowed to travel
(as food does) under its own nonentum through the small intestine. It can
be wi thdrawn and the small intestine can be viewed as it conmes out.
Unfortunately it tends to slip rapidly aound, tw sting and turning and
the whole intestine still cannot be easily seen. Furthernore because it is

so thin it is nditskmddbeunderstood thay althdughrgredtesresisyancecodaverse t hr ough i t.
It is an object of a preferyed enbodi nment of .the ipvention to provide an

endoscope wi t FoyEmentfthgendoseons previsied it will stilbfesspossibleddos copy
el 19 ol BRSPS o RPhE ABRA ot B ROPS ot A X Y
colonoscope, in particular to the anal mucosa which normally grips the outside
of the endoscope tightly. For ease of withdrawal the sleeve can be adapted to
facilitate separate removal of the sleeve and endoscope shaft, for which
purpose the sieeve may be provided with a longitudinal line of weakness along
which it can be tom to facilitate separation of the shaft and sleeve.

In order that the invention may be more clearly understood,
embodiments of the invention will now be described by way of example with
reference to the accompanying drawings in which:-

Figure 1 shows diagrammatically an endoscope according to the

" invention,;

Figure 2 shows to a larger scale a part of the endoscope of Figure 1;

Figure 3 is a view similar to Figure 2 and shows a modified form of
sleeve;

Figure 4 is a longitudinal cross section through a side wall of an
alternative form of sleeve; and

Figure 5 is a schematic illustration of an applicator for use in applying
the sleeve to an endoscope shaft. |

Referring to Figure 1, the endoscope is basically of conventional
construction and comprises an eyepiece section 1 and an insertion shaft 2. The
distal end 3 of the insertion shaft 2 comprises lenses, channels and light guides.
Of course the endoscope could instead be adapted for video imaging as is well
known in the art. A sleeve 4 is applied over the insertion shaft 2 and extends
over the whole or a part of its length. |

The sleeve may be either disposable or sterilisable, and if disposable
may be available in a sterile pack. It is of robust manufacture, so that it will
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According to one broad aspect the present invention resides in a cover for

an endoscope Shgblazofionprising a sleeve having a low fricti ofeGekdafgsl N at
| east the direction of forward displacenent to facilitate the use of the

endoscope shaft. The invention also resides in an endoscope
conprising a flexible shaft wth a proximl end for connection to a
viewi ng neans, and a free distal end, wherein over at least part of its
| ength the shaft has a surface arranged to provide less frictional
resistance to forward displacenent of the .shaft through a body passage,
into which the shaft is inserted in use, than to reverse displacenent of

W th Tow fricti O e hieboRf WoR Raine usage and frompdl of SFcHibal sl Y . CC”
e 7 S0 ot e A S o1 1
a very thin | owehdoscopedtselfodt is IsgttabN: for,use irea wetulirty environment and is of a

suitable size fdr use with a wide range of manufacturers’ instruments.

Accordingly the sleeve is constructed of non toxic material which has a low

coefficient of friction and should be flexible, robust, either disposable or

suitable for sterilisation. This sleeve is inherently capable of attaching to the

endoscope, does not conduct electricity and is water resistant (non wettable).

The sleeve is made of material Sufﬁciently elastic for the sleeve to grip the

shaft of the endoscope so that the sleeve does not slip along the shaft in use of

the endoscope.

The sleeve is “user friendly” so that it is easy and quick to fit to the
instrument, easy to remove and as simple as possible. The operator may then
retain complete control over the manipulation of the instrument during use. It
should be of a “clinical” appearance.

Referring particularly to Figure 2, the external surface of the sleeve 4 is
configured with protrusions to produce a “fishscale” finish 5. This produces a
surface which has a lower coefficient of friction in the forward/insertion
direction than in the reverse/withdrawal direction. Figure 3 shows an
alternative arrangement of Figure 2 in which fine hairs or bristles 6 are
provided to provide the above mentioned differential coefficient of friction.

The length, stiffness, thickness, variation of thickness along their length,
pliability and nature of the ends of the scale or bristles may be varied as
desired. These may be continuous or spaced out.

An alternative sleeve construction is shown in Figure 4 and is
particularly suited to manufacture of the sieeve by moulding on a mandrel, for
example by a dip moulding process. The sleeve 4 is formed with protrusions 8
of wedge shape profile conﬁnuouély along the sieeve so that a saw-tooth profile



friction surface may be provided by the covering sl eeve,

t he surface of

whi ch can be configured to ensure the differential friction as between

forward and reverse di splacenent through a body passage, e.g. the bowel,

into which it,l nserted. The sleeve will extend over at |east part of
e

the length o

lendoscope shaft fromthe distal end an&CHIGBIUNAR v

extends over  all or nost of its length. The sl eeve is advantageously thin
wal l ed, e.g. less than 0.5mm such as 0.1lmmto 0.3mm and sufficiently

elastic to grip the flexible shaft. It is not essenti al

exert a tight grip on the endoscope shaft and for ease

for the sleeve to
of application of

the sleeve to the shaft a light grip is preferable. The friction bet ween
the sl eeve and shaft can prevent their r@lative displacenent

| ongi tudinally without requiring the sleeve to grip the endoscope shaft.
Furthernore, ii§ ob@inede The wedabshapeofrasionsodould bé ainuarsh@ey@nis formed of
mat eri al having a fairly high coefficient of friction and/or has a close
fit around theonfisuqusly arpandsthe slegve eiresaficrenge.o Altemativelydheysmay bee of t he

sl eeve to reduge friction an nce,assi st i catiQn
t he endoscope ‘ﬁ?fﬂ? 3‘“‘3%‘5‘6&8’?‘& ?ﬁe wedges are incfihEd a4 Shaflow

of hF sl eeve to
e, for

example 5° to 10° to the sieeve axis, and the inclined faces can be of any
appropriate length, for example Smm to 10mm. The rear or trailing faces of the
wedge shaped protrusions are preferably substantially perpendicular to the

sleeve axis.

Figure 5 illustrates an endoscope cover during application to an
endoscope shaft. The sleeve of the cover is concertina folded into an annular
holder 10 having an opening at one end through which the forward end of the
sleeve 4 protrudes. The outer wall of the holder is extended to form a guide
collar 11 to assist in guiding the sleeve onto the endoscope shaft 2. The sleeve
in this embodiment is provided with a ring 12 at its forward end, this ring being
adapted to engage over the distal end 3 of the endoscope shaft. The holder 10
is passed over the end of the shaft 2 to bring the ring into engagement with the
distal end 3, and the holder is displaced along the shaft, which moves through

the holder with a clearance, so that the sleeve is progressively dispensed from

the holder and covers the shaft 2 which it grips due to the inherent resilience of

the sleeve material.

It will be appreciated that the above embodiments have been described
by way of example only and that many variations are possible without
departing from the scope of the invention. The sleeve may be designed to be
inflated, such that the propulsive mechanism is operative only in the inflated
(or deflated) state,.enabling withdrawal to be accomplished with greater safety.
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If the sleeve is produced by noul ding on a mandrel or f

i nternal coat iigefdhbe applied over the sl eeve naterlalﬂgﬂ&mﬁﬁﬁmﬁleeve
subsequently being renoved fromthe nmandrel and turned inside out, this
t echni que being known for the manufacture of other articles such as
surgi cal gl oves. As far as the external frictional properties of

t he sl eeve are concerned, reliance could be placed on the low friction

characteristics of the material of t he sl eeve itselHH—er—a—+towfriTtion
coating possibly of the type described abgve could

external surface of the sleeve. Conveniently the sle Wﬂ%‘ﬂﬁu ‘“
nmoul ded on a rr% and suitable elastic rraterials [

rubber, polychl ene, and pol yurethane. The external surface of the

sl eeve can be treated to nodify, in particular reduce, the surface

friction. A very | ubricious surface can be obtained by use of a
hydr ophi | i ¢ hydhtogelA pengvable cover for an endaseepesshaftbehasacterisedin Bt thepl i ed to

the exterior of the Sl ee‘égmpl:lrshc% a;nre ong'at%n ?eeve (4) of thin elastic material arranged
for application over an endoscope shaft (2) for surface contact between
the sleeve and shaft to hold the sleeve against movement longitudinally
of the shaft during displacement of the shaft through a body passage into
which the shaft is inserted in use, the outer surface of the sleeve
providing a low frictional resistance during at least forward

displacement of the endoscope shaft through the body passage.

2. A cover according to claim 1, wherein the outer surface of the sleeve is
configured to provide greater frictional resistance during rearward
displacement of the endoscope shaft than during forward displacement
thereof through the body passage.

3. A cover according to claim 2, wherein the outer surface of the sleeve has
protrusions (5,6) inclined rearwardly at a shallow angle.

4. A cover according to claim 3, wherein the protrusions have the form of
fish scales or bristles.

5. A cover according to claim 2, wherein the sleeve has portions (8) of
wedge-shaped profile in longitudinal section.

6. A cover according to any of claims 1 to 5, wherein the sleeve (4) is

made from elastic material, such as polyurethane, polychloroprene or
‘natural rubber.
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resistance differs in the forward and reverse directions

in use to the insertion and withdrawal direction. Wth iF’E PHEET HABBEEN ]

resi stance being less in the forward direction than injthe rREPRASED
di rection, t‘p§|9@£,g scope can selectively pull the bowel when a

wi t hdr awi ng

ls applied to the endoscope shaft, whPEHGBHA1424n

facilitates the reduction in |oops in the bowel by causing the bowel to
concertina itself on the endoscope. The difference in friction can be
achi eved by surface protrusions or texturing either over .a part or t he
whol e length of the flexible shaft. Texturing can be forrreﬁm“uﬂllmmlm”
coating, but nobst conveniently the sleeve is formed with p ”III
simlar to fishscales or with shal |l od0wedge shapes. Alteftnatively, S

backward facing

bristles, for exanple, arranged in rings spaced along

t he sl eeve, may be enployed. In a further alternative a propul sive _
mechani smsuch as a wormor .. snake or air insufflation or water injection
in a pul sed ménnerA gover@ceprding togpy one af claims 1 to Gywiereinbeexternal
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10.

11.

12.

13.

surface of the sleeve is treated to modify the surface friction thereof.

A cover according to claim 7, wherein the external surface has a low
friction coating.

A cover according to claim 7, wherein the external surface has a

lubricant applied thereto.

A cover according to any of claims 1 to 9, wherein the sleeve (4) has a
line of weakness extending therealong to facilitate lengthwise tearing of

the sleeve for removal of the sleeve from the endoscope.

A cover according to any one of the preceding claims wherein the sleeve
is accommodated in an annular housing (10) having a central aperture
through which the endoscope shaft (2) is movable during application of
the sleeve to the shaft.

An endoscope comprising an elongate flexible shaft (2) having a
proximal end connected to viewing means (1) and a free distal end (3),
characterised in that the shaft (2) has along at least part of its length an
exterior surface providing less frictional resistance to forward movement

than to reverse movement.

An endoscope as claimed in claim 12, wherein the exterior surface is
defined by a removable sleeve which covers at least part of the length of
the elongated shaft from the distal end thereof.

This Sheet Has Been Replac

I




6 It should be understood that although greater
reverse novenment of the endoscope shaft is provided it wfl l 5é@S BEEN
possible to w thdraw the endoscope w thout trauna to the bowel RERAACED

t he case of a woefkwposcope, in particular to the anal rrucospc.y)ehﬁ;&l”‘
normally grips the outside of the endoscope tightly. For ease of

w t'hdrawal the sleeve can be adapted to facilitate separate renoval of
t he sl eeve and endoscope shaft, for which pur pose thefl_%e’\/e’nﬂ’bg,,
provided with a | ongitudinal |ine of weakness al ong which it can be torn

the | nvent on oy be more <l car ihﬁ‘Lée?Q?qih?evleénbde m{tm)ﬂnﬂluﬁllll\ |ﬂl|1\‘h|lé|\
xanple with . Tre t

i nvention will now be described by way of _ erencem os
acconpanyi ng draw ngs in which:- Figure 1 shows diagrammatically
an endoscope according to the I nvention; Figure 2 shows to a

| arger scale a pgrt ﬁfeﬁd&ﬁctﬁi@%%ﬂi’ﬂ@dﬁigllﬁ%xlﬂgg%Fé?,nﬁvg?reintheeﬂeﬂWﬁrﬁcéS a

view simlar to Figure 2 and shows a no
compnises protrusions inclined at a shallow angle.

15.  An endoscope as claimed in claim 14, wherein the protrusions comprise
fish scales (5).

16.  An endoscope as claimed in claim 14, wherein the protrusions (8) are
wedge-shaped.

17.  An endoscope as claimed in claim 14, wherein the protrusions comprise
bristles (6).

18.  An endoscope as claimed in any of claims 12 to 17, wherein the exterior
surface can be modified to facilitate removal of the shaft from the body
passage.

19.  An endoscope as claimed in claim 18, wherein the exterior surface is
defined by an inflatable sleeve.

20.  An endoscope as claimed in any of claims 12 to 19, wherein the surface
is defined by a sleeve which can be remotely separated from the
elongated shaft thereby, in use, to allow separate withdrawal of the
sleeve and flexible shaft from the body passage.

21. A cover for an endoscope shaft (2), comprising an elongate sleeve (4)
characterised in that the sleeve (4) outer surface is adapted so that, when
fitted to an endoscope shaft, it can provide greater frictional resistance to

This Sheet Has Been Replaced .




sl eeve; Figure 4 is a longitudinal cross section t

wal | of an alternative formof sleeve; and Fig T'é'SSSHFsETaHAS BEEN
schematic illustration of an applicator for—use—n applyin t REPEAGEDY e
to an endos @g éhaft. - Referring to Figure 1, the endoscope 15
basi cal |y of"Cohtetlt i onal (“mu“T mE'prl ses anP(EfeM7r@4 sect i on
1 and an insertion shaft 2. Ther‘M“u f the insertion shaft 2
conprises | enses, channels and: Il’ghtc gﬂn des O course the endoscope
could instead be adapted for video inmaging as is well known in the art.
A sleeve 4 is applied over the insertion shaft 2 and extends over the
whol e or a part of its |ength. The sl eeve nay be either

di sposabl e or sterilisable, and if dispdgable may be available in a
sterile pack. It is of robust manufacture, so that it wll WO

97/ 43941 rearward displacement of the endoscope shaft than the frictional
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resistance to forward movement of the shaft.
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7 not break or become worn during usage and is made of electrically

i nsul ati ng material and sufficiently flexible not to interfere with the
action of the endoscope itself It is suitable for use in a wet dirty
envi ronnment anvo sani a

suitable size for use with a wide papg é?
manuf acturers' instrunents. Accordingly the sleeve is construcﬁ% l%? non
toxic material which has a | ow

coefficient of friction and shoul d be
fl exi bl e, robust, either disposable or itable for sterilisation. This
sl eeve is inherently capabl e of attach?@éﬁ?o t he endoscope, does not
conduct electricity and is water resistén

) (non wettable). The sleeve is
made of material sufficiently elastic for the sleeve to grip the

shaft of
t he endoscope so that the sl eeve does not slip along the shaft in use of
t he endoscope. _ The sleeve is "user friendly" so that it is y
and quick to fit to the instrunent, easy to renmove and as si npl S
possi bl e. The operator_may then

retain conplete control over th
mani pul ati on of the ins 1 i

~;ﬁ!i§55,g;‘use. 't shoul d be of a "cl}f nical"
appear ance. Ref erri ng pa tharly to Figure 2, the extertha
surface of the sleeve 4 is f

’
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Fig.1
Fig 4
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configured with protrusions to produce a "fishscale"” finish 5. This

produces a surface which has a | ower coefficient of friction in the
forward/insertion direction than in the reverse/w thdrawal direction.
Figure 3 showgy@phuegdl ternative arrangenent of Figure 2 in pijiehbibe
hairs or brist es‘g are provi ded to provide the above nentione
differential coefficient of friction. The length, stiffness, thickness,
variation of thickness along their length, pliability and nature of the
ends of the scale or bristles my be a?? as desired. These may be
continuous or spaced out An ternative sleeve construction is
shown in Figure 4 and is particularly suited to manufacture of the

sl eeve by noul ding on a mandrel, for exanpl e by a dip noul di ng process.
The sleeve 4 is fornmed with protrusions 8 of wedge shape profile
continhuously along the sleeve so that a sawytooth profile WO

97/ 43941

PCT/ GB97/ 01424

l , 14

n
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Fig 5
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8 “ is obtained. The wedge-shape protrusions could be annul ar and extend.
continuously around the sI eeve circunference. Alternatively they may be

di screte and spaced apgp e, r clined at a sh W—eRreH-e—Ff-ok
exanple 5 to 10[err] to th% sl e vg&gﬁ?rﬁ,ﬁaeﬁg the inclined JH&SUE@' HAS BEEN

any appropriate length, forfj@xaipl mmto 10nm The real or tRERLACED

faces of the wedge sPajped protrusions are preferably substantrarly
per pendi cul ar to the—sleeve—axis—— --—Figure 5 illustrates an

endoscope cover durin I|c |o Q. 4n . endoscope shaft. The sleeve of
t he cover is concerti ﬁﬁﬁ ﬁ 255 anr?ul ar hol der t6—taving an
r

openi ng at on end th forward end of the
protrudes. er is extended to f m’ ‘l““‘“‘
collar 11 to aSSISt i n guiding the sl eeve onto the endosc

sleeve © in this enbodinment is provided wwth a ring 12 at its forvvard end

this ring being — AdRRicAblARAMIPURIost S i @%ha%ﬁet%@&%n%ﬁ?tﬁémoscom

shaft. The hol der 10 I s passed over 0 bring the

1 090 the chares pe e eabes arcHiongite Slidvd (FOFUADESEL dRfrid afahBaCE,
the sl eeve is progfasapplieayoniovgransenoscape shaft (2) for surface contact between

the sleeve and shaft to hold the sleeve against movement longitudinally

of the shaft during displacement of the shaft through a body passage into

which the shaft is inserted in use, the outer surface of the sleeve is

configured to provide a low frictional resistance during forward

displacement of the endoscope shaft through the"body passage and a

- greater frictional resistance durihg_rearward displacement of the

endoscope shaft through the body passage. -

2. A cover according to claim 1, wherein the outer surface of the sleeve has

protrusions (5,6) inclined rearwardly at a shallow angle.

3. A cover according to claim 2, wherein the protrusions have the form of

fish scales or bristles.

4, A cover according to claim 1, wherein the sleeve has portions (8) of

wedge-shaped profile in longitudinal section.

5. A cover according to any of claims | to 4, wherein the sleeve (4) is
" 'made from elastic materiél, such as polyurethane, polychloroprene or

natural rubber.

6. A cover according to any one of claims 1 to 5, wherein the external

surface of the sleeve is treated to modify the surface friction thereof.

‘l;n
“n’-n “‘ l"'r--f

- Ul 'h-(
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fhe hol der and covers the shaft 2 whi @hsSﬂeetg{aége'%nﬂu? to the inherent
resilience of the sl eeve material. J)g”’l I cedhe appreciated that
t.he-above enbodi nents have been descri Ll’m exanl T e t-Rat—
many var i Biis os théarapigpessnaisPedl t hout ep m t he cﬁﬂg %ﬁ&f HEAS BEEN
I nvention. The sleeve may be designed to be I nflated, su t haRERUASED
propul si ve nmechani sm.J §a§)er ative only in the inflated (or defl ated)

st at e, enQBFq=ng'0v\chW& " to be acconplished with greater safety.
9 Clains: 1. A renovabl e cover for lBm_endoscope shaft, characterised

e e cover | RN DR A 1
E - * [ L ] s *

7. A cover according to claim 6, wherein the external surface has a low

friction coating.

8. A cover according to claim 6, wherein the external surface hasa

lubricant applied thereto.

9. A cover according to any of claims 1 to 8, wherein the sleeve (4)has a
line of weakness extending therealong to facilitate lengthwise tearing of

the sleeve for removal of the sleeve from the enddscope.

10. A cover according to any one of the preceding claims wherein the sleeve
is accommodated in an annular housing (10) having a central aperture
through which the endoscope shaft (2) is movable during application of

the sleeve to the shaft.

11.  An endoscope comprising an elongate flexible shaft (2) having a
proximal end cdnnécted to viewing means (1).and a free distal end (3),
- characterised in that the shaft (2) has along at least part of its length an
exterior surface providing less frictional resistance to forward movement

than to reverse movement.

12.  An enddscope as claimed in claim 11, wherein the exterior surface is
defined by a removable sleeve which covers at least part of the length of

the elongatéd shaft from the distal end thereof.

13.  Anendoscope as claimed in claim 11 or 12, wherein the exterior surface

- comprises protrusions inclined at a shallow angle.
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(forrprl ses arThyd engat.e..sl. geve of thin elastic materi al arranged for

appl i cati on oveér “aRMentisheatpe shafrt"S hwt}kslBéeatk 1£egcht act bet ween t he

sl eeve and shaft to hoI d t he sl eev -
of the shaf Datgsrin gﬁimmant of ”’ﬁp ugh 1%&%59%%&’%65&'“
into which the sha%t tted in use, the ou er ace Q :
sl eeve has surface protrusions configured to provide a Iow frictional

resi stance during forward di spl acement of the endoscope shaft through

t he body passage and a greater fri ctlonal Le3| stance during ﬂ N‘l‘”““'
di spl acement of the endoscope shaft through the body passage ‘m‘@mll “

_cover according to claim 1, wherein the outer surface of the gl eevet hds 3

protrusions inclined rearwardly at a shall ow angl e. A cover
accordingto'.ai | rQ ops 1 f f

scal es or bristles enﬁ@?cro?)e%s @g{%daéé:x?h‘ ng%l"g ngg’ﬁ‘é '?\phlée
sl eeve has protrUSﬁgpgzcaq)gs mdge- shaped profile in |ongitudinal
secti on. :

15. . An endoscope as claimed in claim 13, wherein the protrusions (8) are

wedge-shaped.

16.  An endoscope as claimed in claim 13, wherein the protrusions comprise -
bristles (6).

17.  An endoscope as cla‘med in any of claims 11 to 16, wherein the exterior
surface can be modified to facilitate removal of the shaft from the body

passage.

18. An endoscbpe as claimed in claim 17, wherein the exterior surface is

defined by an inflatzble sleeve.

19.  An endoscope as claimed in any of claims 11 to 18, wherein the surface
is defined by a sleeve which can be remotely separated from the
elongated shaft thereby, in use, to allow separate withdrawal of the

sleeve and flexible shaft from the body passage.
20. A cover 'f'01: an endoscope shaft (2), comprising an elongate sleeve (4)

characterised in that the sleeve (4) outer surface is édapted so that, when

fitted to an endoscope shaft, it can provide greater frictional resistance to

AMENDED SHEET



5. - A cover_according to any of claims 1 to 4, wherein the sleeve is made
from el Ehis ii&:theate@ia%menwbﬂe‘as pol yur et hane pol ychl oroprene or
rat ural rubber. 6 A cover according to any of clains 1 to 5, wherein

the external gurface HPR-1998 sleeve is treated toW
friction theré%?.‘ #)iz A 'cg'ca)ver according to claim6,~—wherein the
-external surface has a coating of | ower frictional “““"ﬂ“\
than the material of the sleeve. _ “ mm"“ \
* [ L " *

12

—

rearward displacement of the endoscope shaft than the frictional

resistance to forward movement of the shaft.

This Sheet Has Been Repla

R
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claims 1 to eeve has a line of ess _ext endi ng
therealong to facilitate |lengthw se tearigng of the sleeve T
renoval of the sleeve fromthe endoscope. 10. A cover {aGi

one of the preceding clains wherein the sleeve is accon?Ddated in @n
annul ar housing having a central aperture through which 200V 1999
endoscope shaft is novable during application of the sleeyelto the shaft.
11. An e ope conprising an elongate flexible shaft having a proxtmal
end connected to view ng neans and a free distal ekhd~characterised
in that the shaft has along at |east part of its |length an exterior

surface pradvidi dgrctmwbier cgver dioalan end'oscopeaﬂiaﬁ; aharectexiselloimtiratl the \coneant
than to reverse npvenen e as cl ai ned

wher ei n t he ‘ext 8?1?"BPS°§Lﬁnf %%eagﬁ%*‘s SI(TEY‘? ﬂgg“ S matertal arrangeci for” appilcatlon

over an endoscope shaft for surface contact between the sleeve and shaft to hold
the sleeve against movement longitudinally of the shaft during displacement of
the shaft through a body passage into which the shaft is inserted in use, the outer

surface of the sleeve has surface protrusions configured to provide a low

frictional resistance during forward displacement of the endoscope shaft through
the body passage and a greater frictional resistance during rearward

displacement of the endoscope shaft through the body passage.

2. A cover according to claim 1, wherein the outer surface of the sleeve has

protrusions inclined rearwardly at a shallow angle.

3. A cover according to claim 2, wherein the protrusions have the form of fish

scales or bristles.

4, A cover according to claim 1, wherein the sleeve has protrusions of wedge-

shaped profile in longitudinal section.

5. A cover according to any of claims 1 to 4, wherein the sleeve is made from

elastic material, such as polyurethane polychloroprene or natural rubber.

6. A cover according to any of claims 1 to 5, wherein the external surface of the

sleeve is treated to reduce the surface friction thereof.

7. A cover according to claim 6, wherein the external surface has a coating of

lower frictional characteristics than the material of the sleeve.
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claimed in claim11®or 1 , vvhereln the exterior surfa LA@W SFEY

protrusions inclined at a shallow angle. ;, 14. An e qin
claim 13, wherein the protrusions conprise fish | gcal es. An
endoscope as claimed in claim13, wherein the protrusijors I&QGNMd!QW
shaped. 16. An endoscope as clainmed in claim13, rein the
protrusions conprise bristles.

8. A cover according to claim 6, wherein the external surface has a lubricant

applied thereto.
9. A cover according to any of claims 1 to 8, wherein the sleeve has a line of

weakness extending therealong to facilitate lengthwise tearing of the sleeve for

removal of the sleeve from the endoscope.

10. A cover according to any one of the preceding claims wherein the sleeve is
accommodated in an annular housing having a central aperture through which

the endoscope shaft is movable during application of the sleeve to the shaft.

1. An endoscope comprising an elongate flexible shaft having a proximal end
connected to viewing means and a free distal end, characterised in that the shaft
has along at least part of its length an exterior surface providing less frictional

resistance to forward movement than to reverse movement.
12.  An endoscope as claimed in claim 11, wherein the exterior surface is defined by
a removable sleeve which covers at least part of the length of the elongated shaft

from the distal end thereof.

13. An endoscope as claimed in claim 11 or 12, wherein the exterior surface

comprises protrusions inclined at a shallow angle.

14.  An endoscope as claimed in claim 13, wherein the protrusions compnse fish

scales.

15.  An endoscope as claimed in claim 13, wherein the protrusmns are wedge-

shaped.

16.  An endoscope as claimed in claim 13, wherein the protrusions comprise bristles.



17. An endoscope-as—etaimedTin any of clainms 11 toﬂEEWWﬁNF]’eSHEET

exterior surface fi'ned by a cover which ectively
adj ust abl e tﬂmn “L““B“gi‘ val of the shaft fromthe body passage.
18. An end in claim1lf{; wherein the cover is forned by a

sl eeve mhlch can be selectively |n%lated and defl at ed. 19. An
endoscope as clained in any of clains 11 to 18, wherein the exterior
surface is defined by a sleeve having a weakness to facilitate
separation of the sleeve fromthe elongated shaft and all ow separate
wi t hdrawal of the sl eeve and flexi ble shaft fromthe body passage.

17.  An endoscope as claimed in any of claims 11 to 16, wherein the exterior surface

is defined by a cover which is selectively adjustable to facilitate removal of the

shaft from the body passage.

18.  An endoscope as claimed in claim 17, wherein the cover is formed by a sleeve

which can be selectively inflated and deflated.

19.  An endoscope as claimed in any of claims 11 to 18, wherein the exterior surface

is defined by a sleeve having a weakness to facilitate separatioﬁ of the sleeve

from the elongated shaft and allow separate withdrawal of the sleeve and

flexible shaft from the body passage.

20. A cover for an endoscope shaft, comprising an elongate sleeve characterised in

that the sleeve outer surface has protrusions so configured that, when fitted to an

endoscope shaft, it provides greater frictional resistance to rearward
displacement of the endoscope shaft than the frictional resistance to forward

movement of the shaft.
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20.

greater

endoscope shaft
of the shaft.

_ ‘A cover for-an_endoscope shaft, _conprising an el ongate sl eeve
characterised in D aﬂ%h s?e? QUtEY sur iat
configured that, o odn& 6§§(ﬁl aft, it provides

frictional resistance to rearward

oS

i has protrusions so
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