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present invention relates to cleaning devices and nethods, in particul ar
devi ces and nethods for cleaning the interior cavities of contam nated
surgi cal and diagnostic instrunents. The invention has been devel oped
primarily for use in cleaning endoscopes and will be described hereinafter
to reference to this application. However, it wll be appreciated that the
invention is not limted to this particulad-field of use. 15 BACKGROUND ART
An endoscope is an elongate cylindrical instrunent that rraymmmm“mmmmm
fl exi bl e and whi ch incorporates an optical, or video, syste

source. The endoscope is configured such that one end can be i nswsiééed to
sonme depth into a surgical incision or body cavity so surfaces at or near
the internally inserted end of the endoscope can be 20 vie

external observer. For exanple, at present, the |ongest co nmmﬂmmmmw
endoscope is a flexible endoscope called a col onoscope. A col'ongscope I's
used for diagnostic and surgical procedures of the human col on. 188 col on
insertion portion of the instrunment is approximately 2 nmetres |ong and has
one or nore Rol | ow channel's, or |unens. These -2 lunmens are typically
2-4 mmin dianeter and run the qug%h of the endoscope. They all ow for gas

to be injected ENPGSEHBE LSESNNE DENICEt e the organ or enable liquids to be

sucked out. Additionally. long flexible instruments can be inserted down
these or other lunens to allow biopsies to be taken and the wound to be

cauterised. Th i y anpl es are then drawn back through the |unen
and sent for pgﬁﬁgﬁ%ggiﬁggkﬁng. New endoscopes can achi eve excepti onal
results in performng a variety of surgjcal procedures whereby very snal
(2 cn) incisions arlBegresent ipyentiog relates ip clsaning &VW@% and methods, in particular

10  devices and methods for cleaning the interior cavities of contaminated surgical and
diagnostic instruments.

The invention has been developed primarily for use in cleaning endoscopes and
will be described hereinafter to reference to this application. However, it will be
appreciated that the invention is not limited to this particular field of use.

15 BACKGROUND ART

An endoscope is an elongate cylindrical instrument that may be rigid or flexible
and which incorporates an optical, or video, system and a light source. The endoscope is
configured such that one end can be inserted to some depth into a surgical incision or
body cavity so surfaces at or near the internally inserted end of the endoscope can be

20 viewed by an external observer.

For example, at present, the longest commonly used endoscope is a flexible
endoscope called a colonoscope. A colonoscope is used for diagnostic and surgical
procedures of the human colon. The colon insertion portion of the instrument is

approximately 2 metres long and has one or more hollow channels, or lumens. These



than the previous procedures which required incisions of over 2d}cmfiid 2083
| ength. Furthernore, endoscopic procedures usually enable patients to | eave
hospital after two or |0 three days rather than the previously necessary 7
to 10 days. Overall, trauma is dramatically reduced. However, a problem

i nherent with endoscopes is the contam nation of the |lunmen w th biol ogical
material fromthe patient, for exanple, nucous, saliva, faeces, blood,

pi eces of tissue etc. IS Wile endoscopes‘%ave devel oped greatly in recent
times, nost of the devel opnents have concentrated on technical aspects such
as the use of dphérsate thpibalys-ameh inglipmeter and wa thederiegh ofdhr sngpscopmdlbey her

engi neering features. Progress in the cleaning and disinfection of
endoscopes has dllawded gas mdie ikjeptd jpmabe wildntoinflateghgorgaesriengblahghidd tebt r oni cs
devel opnents. More recently very sophisticated chem cal and bi ochem cal 20
products have hQgerddeyeldaprRdallyl Whg Gxiblplitirumtits ¢anda insaiedtivhartiyaabsotidri ch

di gest all human secretions which nay be on endoscope surfaces in order to

pre-cl ean i nst nyERLS ARR BibSsidsAEYe Bk il Hieoand Rche oAhtedsed STRAsE BiRbd ' ecent |y
new sterilising systens using -3 hydrogen peroxide plasna or peracetic

acid at elevate i ] endoscopes
require thorgugs%ngﬁgaggl%%?fagw{bqéfggﬁ?ﬁgﬁz n%m%laginﬂ%?g&lgllgg%{ﬁ?g‘g&') prior to
disinfection or sterili

ation., Disinfecti.on terlel j.on . n>5
i nstrument which h Wr?B?“B%"éﬁc%‘oa ‘Fvefteé‘f"if“g?ae'ge%‘é% ‘?S!"‘{f&r{%‘?g& Yro]"l“g‘fyé’ﬁd | eads to
patient infections. The currﬁnt rocedng fgr cl eanin an.endos&o&g entails
the fol | owi ng Stees! PrREsIBGAMIEFON YFEY YRR (&4 HGBOeDHE F FBhISTHRMIBLITRA . 2,
Rinsing the soiled instrument in a sink with a copious amunt of water and
wi pi ng down t hehathepredinesnrecedpenwhick reagired ipdgonsobayer P cudnlepgthen fabric
w pe. 3, Rinsing the endoscope |unens with water using a |arge syringe or
ot her wat er |j etEurthermBre, simiosgppichpeodeduresiisuallytenatdgpasinnts tclepis h@ﬂé‘&’rﬁﬂ%{;t"mq}sh
whilst the instrunent is inmersed in water. 5, Digestion of the
cont am nant 9o bythie&d®/ $ithg thidn ehe pretisusiyertessany Atonkdl days. cOweyatk trawneisgent  bat h.
In sone places detergent is used rather than enzynes. 6. Rinsing the
instrunent and d-figarieqly @¥ucedannel s with water and then air blowing to
substantially dry the 'surfaces in order to avoid dilution of

di sinfectants.. Th?lo%@éﬁfﬁ%c&%nﬂeﬂ?ﬂwﬁl‘?é%s&ﬁés i$h8 bottBRinhRIA oPkhe lumen

sterilisation. In sone variations of the procedure, step 4 and 5 are

replaced by a step.of brushin ]et syl s&gholin an
enzyne deter gen”f”ﬁgtﬂglﬂ.glcafl%ﬁte@gﬁré? nglglﬁ’ oseg%gglg%ﬁgogﬁf’ﬁgl Brish referred to
above has a | ong flégible stai nl ess steel body conposed of a flexible

st ai nl ess st eelPI§HET ¥ B Covered by tightly coiled flexible stainless

steel. The dianeter o_}‘ this body section is yalgeercg%(tltﬁts’etlngsulmrﬂ’ren

15 While endoscopes have developed greatl
developments have concentrated on technical aspects such as the use of optical fibres
and lenses, clectronic controls and other engineering features. Progress in the cleaning
and disinfection of endoscopes has largely not kept pace with the engineering and
electronics developments. More recently very sophisticated chemical and biochemical

20  products have been developed, for example, multi-enzyme detergents which digest all

human secretions which may be on endoscope surfaces in order to pre-clean instruments

before they are disinfected. Also relatively recently new sterilising systems using
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-4 At the end of the body is a 30 nm section of nylon bristled’ These

flexible bustles are usually interwoven with the stainless steel coils. The

bristle section is approximately 5 to Gnmin dianeter. The cl eaning brush

is used to briskly brush backwards and forward al ong the whol e | ength of

- the lunen of the endoscope to renove the maxi mum anount 5 of bi ol ogical

matter contam nation prior to enzyne di ge3sti on. Typically, cleaning brushes

used for endoscope cl eaning receive a clean and di sinfection between each
cycle of use, in that they are given a water rinse s L PecBfhe€NZYME
bath, and usuglhyusEseid dismaapegactiis peid %‘&Eqvﬁtﬁg%@pﬁ%@l&g‘%oscopg itself.
There are no |In”i§S on the nunber of cycles of use of such cl eaning brushes
and many renai NailBicUse after nost or at |east a significant nunber of
bristles have Broken away. Sone procedures, for exanple dia nos,tiec _

exam nation of the E%ﬂ@&%&@&%ﬂ&%&ﬂﬁe&ﬂﬂb@hamhdﬁCleléﬁleB@"&Q‘é‘B A Med in 10 -

| 5 mnutes after Atl 5 patient is sedated, while cleaning and disinfecting

woul d require over 30 nminut o seaRatom MHsiafepémair vierlisaden h8nt s, many
costing up to %W&P@ﬁ&%ggfw%ﬂ $50, 000. Because of this high price,

practitioners tend to purchase, onl ReIy b ahenigimpoxkible and leadsde paiieBht s
necessary to eimstmf%ﬁﬂéwg‘r?Bgf‘sﬁ‘ ?elgc%(rlngw. y?s aresult, there is considerable
pressure to disinfect the endoscope for only the shortest effective tine.
Any i npr oveneninféctionshe tinme required to disinfect the endoscopes has the
potential to reduce the nunber of inpnstrunent | nbhild Rt fwifd wepsr needs to
purchase. 20 It iSTWercuubjltqmce@#fcf%éleb‘?‘%%‘hetnd?sﬁé\%nti on to provi de a device
and nmethod to inprove the speed and/ or effiﬁ:i ency of cl eani ng endoscopes
and the |ike. DESCRERIVDDE 0E sofle endqueoRg frefy the P according to a first
aspect the invention provides a nethod for cleaning a c G ah&digi n of
an endoscope CcoIPr R§isiHg thdwdiled amm;inmmki‘ﬂ&309°P}5’3§?{1‘%“3‘?§fa‘%‘pi ng rrde er
axially through the lunen, the wi ping nenber being ada%f .é‘%vevi pe the
internal wall“of the. | IR PEheh withesinghruseaprperpTIPnE SRAFPrC P>

. . . et
3 Rinsing the endoscope lumens with water using a large syringe or other water }

4 Brushing the lumens with an endoscope cleaning brush whilst the instrument 15

immersed in water.

. . . . . enzyme
5. Digestion of the contaminants by 1mmersing the instrument in a multi-enzy

15 detergent bath. Insome places detergent is used rather than enzymes.

6. Rinsing the instrument and the hollow channels with water and then air blowing to

substantially dry the surfaces in order to avoid dilution of disinfectants..

The endoscope is then ready for disinfection or sterilisation.

hi
In some variations of the procedure, step 4 and § are replaced by a step of brushing

. i h.
20 while the endoscope 1S immersed in an enzyme detergent ba

endoscope cleaning brush referred to above has a long flexible

Typically, the

tainless steel body composed of a flexible stainless steel wire core covered by tightly
&)

coiled flexible stainless steel. The diameter of this body section is approximately 1 mm.



cl earance so that contam nants remai ning after passage of the qu?%@ ﬁﬁ%
uni-formy distributed about the full circunference of the interiof -wa of
the lunen as a thin film and treating the uniformfilmwth a cl eaning
conposition. In the use of the nmethod, the cleaning conposition preferably
i ncl udes one or 10 nore enzynes. Experinents have been conducted by the
present inventor using a transparent tube of the sanme dianeter as an
endoscope | umen contani nated with conposititons simlar to those encountered
in use and using the prior art cleaning nmethod. This has reveal ed that the
nature of the DbAftbe pmbofites bridy iseeiOremtsectiop pEnitiorebristles dlhssel flegiblechristl¢saré t s 15
suspended particular matter backwards and forwards rather than to renove it
from the hol | owshalbeintefeveh hith khewstasd exa steelrvoits. fThobristly sbétioh dgippaiximmélesi al i s
sinply redi spersed in an uneven fashion throughout the lunen, creating in
pl aces thick de@@sihsn 8amefet. RS eafihg BiusH Babddad bHAEbrusH tackwiads M8 Yorvatd be
fully digested by the enzyne in the short period of the cleaning phase or

are di gested rman&lgs[hp%mfﬁéag{m o fHeMHn dfitleBnd@eiRGb Fibve i midtEnurY AhbE¥S”

bet ween ridges. The resulting uneven distribution of the contam nation

I ncreases t_hg_ Oyf%rogé%iga?'!n%ﬁajcg&aﬁﬁniaﬁ'%ﬁg’?bi@%ﬁﬁﬁﬁé Sg%ﬁ' t he deposits is a

rate determ ni ng i I'n the enzy -6 The inventor has
found that by use t pr esent t hod.a much great.er pr.oportion, of
cont ani nant can beolfryB ?eﬁfe?‘ﬁngabrg%rﬁfﬂség B°é§g}l°ts?ﬂpg ﬁ%ﬁ"‘%@g 'Yﬁ%eﬂeagﬁﬂd any
remai ni ng contam.nant is spreaﬂ much_nore uniformy and as a thin film
whi ch is rapi dlgsiafsehanhetvgenearh syqleehdise iythat they aregiven ywates e sqakpd inan
According to a second aspect the invention provides apparatus for use in a
met hod of the fdngyme batlband usughly teceiyithe samegdisinfegiion 85 thg erdoggopt ieplfrdhigwsr
adapted to pass axially through the |unmen so that contam nation remaining
after passage aofre tidimiteorbthe nethbaywfjéyctel ef isawEsuch sleanilpsbrashes aldinyany mérhain n y
di stributed about the interior of the lunen as a thin film 10 For
preference tibe iwugd 4f@r ORI bt lesdt AtigHftaabmenbeDof biidll& havehrokenlwdy.
Some procedures, for example diagnostic examination of the human oesophagus
and stomach can be accomplished in 10 -15 minutes after the patient is sedated, while
cleaning and disinfecting would require over 30 minutes.
Endoscopes are expensive instruments, many costing up to between $20,000 -

15 $50,000. Because of this high price, practitioners tend to purchase only the minimum
number of instruments necessary to ensure a smooth work flow. As a result, there is
considerable pressure to disinfect the endoscope for only the shortest effective time.

Any improvement in the time required to disinfect the endoscopes has the potential to
reduce the number of instruments which a practitioner needs to purchase.

20 It is an object of the present invention to provide a device and method to improve

the speed and/or efficiency of cleaning endoscopes and the like.

DESCRIPTION OF THE INVENTION




permanent|ly attached to an el ongate shaft or cable. This may fJ'erxié)de
for flexible endoscopes or rigid for rigid endoscopes. The ne erf Lnﬂ'a? 3

i nclude wi ping elements which are, for exanple, a disk disposed
orthogonally to the shaft or it nmay be a cylinder, sphere, cone, spiral or
the like. It is preferred to use one or_nore disk-shaped 15 fins as w pi ng
el enents as these provide a nore ef fectd ve scrapi ng action. Wping nenbers
which are not fully circunferential at their trailing nmenber |eave ridges
of contam nant ,when. pul | E\c; t hr ough .t he .endoscope. TFe unper. of ridges wll
depend upon théc‘éﬂigi“ér’l‘?a BRshect ed’ﬂl‘fﬁ?&?”Bfo"bﬁt"i'ﬁTt 9/‘1?%“ R€rent i al
segnents occl ude one another to present a full circunference when vi ewed
end on, t heor@ningtzdilimen afarbendosvopt compmging thiggdepsiof: t he cont ami nant film
where the edge of the partially circunferential segnment is drawn through
the cont anpulAfg or pisheheRakipioimambyr &Xiffyehfoagh eedReieABit wibiig n¥nbdrd

i ncl udes approximately 50 circul ar segnents of simlar size in close
proximty i d.at.,90 to ft j to a third
Bapect 1 heltii MaPRATE BBk g dut Gl AR SERetemen b E AR 8 cope

cl eani ng apparatus according to the second aspect conprising the step of
moul di 8y &IGHFISFOtRAHSRRtamGIARES remAInEites Passageoh the member areasoedlf i ns 5 in
situ on a polyneric elongated shaft or cable. The w pi ng nmenber may be
formed i ntdigridhieyd abbdthhd idl Glvaintferende afale interivacallodplar latehws althinfidyn; have a
solid core or a hollow core. The invention will now be nore particularly
descri bed py way of exanple only with reference to the acconpanyi ng
drawings. t o BRI EF DESCRI PTI ON OF THE DRAW NGS Figure | shows a preferred
enbodi nent, of. an apparatys for use .in cleanjing a contam nated |unen of an
endoscope tfer?{lﬁ%@&"ggﬁ’gg ‘J‘Xﬂ‘ﬂ‘%ﬂ ﬁgﬁefﬁ?lgggﬂ?lp?sr\{}%rgti on. Figure 2 shows a cross
section of the preferred enbodi ment when inserted into the |lunmen of an
endoscope. t5 HAndhe wss g mpbeddhe elepring gempegiies prsfrrablpinclydes eneani ng
menber of the present invention. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON

10  more enzymes.

Experiments have been conducted by the present inventor using a transparent
tube of the same diameter as an endoscope lumen contaminated with compositions
similar to those encountered in use and using the prior art cleaning method. This has
revealed that the nature of the bristles mainly serve to move the viscous liquid with its

15  suspended particular matter backwards and forwards rather than to remove it from the
hollow tube. The thick viscous, non flowing biological material is simply redispersed
in an uneven fashion throughout the lumen, creating in places thick deposits or
“ridges” of biological materials that may not be fully digested by the enzyme in the
short period of the cleaning phase or are digested more slowly than thinner film

20  sections in the “valleys™ between ridges.

The resulting uneven distribution of the contamination increases the overall
cleaning time  The thickness of the deposits is a rate determining factor in the enzyme

digestion step



A preferred enbodi nent of the invention has a |ong sl ender ﬂoﬂyr%gqm&yosed
of -a flexible material having a pulling end 2 and defining a pulling
direction. At or adjacent 20 the other end 3 is an apparatus 4 conprising a
plurality of w ping nenbers 5 which in the present exanple consists of
axially spaced apart di sk shaped fins increasing in dianeter in a direction
opposite the pulling direction. The maxi mum di aneter of disk S is very
marginal |y less than the dianeter of the®tumen. The disks extend radially
froma _g_solid flexible core 6 which is atight fit coaxially on body
1. The end 3 is &ress forned_so @; %o retain the finﬁ. The ot her end of the
body 3 is prefer difeynyeainidadioansd that Ry use of e pErgentimihedt BRICB RISt f ace of
the lunen. Body 1 has a length at |east 20-30 mmgreater than the | ength of
t he hol | ow phaonéin ofdeetanooand canbednivody iod sinplke pdss/thomighshd heemtand abyi nt o
the proximal end of the holl ow channel and pushed down until it energes

from the di $&adinRBENASHRIP AN ptdad irSucliASE SHiBRRyRIE aed tiiRTRMAMick Vi ng
the bul k of the contami nation. ldeally, this procedure does not require

|1
repetition. ALl residual bioglogical tter j.s snmeared evenly over the
i nt er nal maf%“@ﬁaﬁgPﬂﬁﬂngﬁﬁﬁyﬁgdg r nﬁﬁéﬁgﬁgowﬁWEh ensures qui ck easy
di gestion by the enzynes rather than a previous situation t o where the
bi ol ogi cal mat t eAcgprdingite pseend aspect Beahyessign PrVidesappgratusfer yseys2 and
required | onger periods of digestion. Ideally, such a device could be nade
suf fi ci ent | yethvaxgiehsiirneispepsaid@ipatdtucaimhptishey dwipiag Aehbaf ddptedse, or at
nost” di scarded after a days use. For preference, the w ping nenber is

i njection "g%%&ll?glggéé_}h@ﬁgquerﬂo &Qpcoﬂ%q%n%@mrﬂaﬁﬁ %er%gﬁggf)gglepm ymer

whi ch has been ext nmelti1ng point the 15 porti‘on

injection noulded is ideally such as .to cause a fusion wth the extruded
ol yrrer - dur PEGRER B yghdes bt orba R B SRR dsttiofabonbe SHerigtt | ons
cannot be separated. The fins are spaced apart on the solid extruded core
6. Spaced afhgdumén asa typpbbn. to nore efficiently renove contamination than a
single fin due to the rheol ogy of the contam nant m xture. 20 Typically,

the diafpeter of Fhepreferle He WiDiRNAOEBGRSattdathbblE, drafge plefti@bd. 8 Mm It is
preferred that the device according to the present invention has a cl eaning

menber which, | . r \d sod d et 1t he
endoscope | %%%paéﬁﬁgﬁd%ﬁeoexﬁg% égéﬁ%?8$%%%%§r.n ?2%5%@|0n nDE@%%%g, it is
expected that the dianeter woul d be -9 within 0.1 of .the theoretical
di anet er. HaWesapes porgid forgiaid gRdescenrss: a’?laﬁwg}er 3% 1aglude wiripgelementsni ng
menber can be varied as required. The cleaning or w ping nmenber nay be
f or med fr onwbick acy, forexempleaa dsheisposguonthogsnal lyrte filer shbftyor itthey body i s
conposed of pol ypropyl ene, nylon, stainless steel spring 5 tenpered wire or
the like. Asihber, spiekd@ofd, shipf of HIAREOREs pidtBied & uds BA by maRd@siebhaped
pol yuret hané in the case of flexible endoScopes, and stainless steel in the
case of, . rigtd endoscopes, it is_inportant that th |.eaning nmenber be
sel ect ed f?%n A wﬁﬁf“@rq?%?é%?scthe% '}’IIE)W%% msoéé?géctn}tﬁlfz gcrg%lﬁggcgs?%}'f ace of the
| umen. Thus, desirably the cleaning nenber is forped froma material t o
which is not as Wapiaeaembse whish e not fullyecignadetentid at theirdratingymembsy e
study, a transparent |unen of simlar dinensi.on to the |unen of

leave ridges of contaminant when pulled through the endoscope. The number of

ridges will depend upon the design. Even if a number of partially circumferential
segments occlude one another to present a full circumference when viewed end on, the
20 trailing member will leave ridges in the contaminant film where the edge of the
partially circumferential segment is drawn through the contaminant.
In a parucularly preferred embodiment, the wiping includes approximately 50

circular scgments of similar size in close proximity and disposed at 90° to the shaft.



an endoscope is contam nated with a nucous which is of simHar W?H@I
characteristics to those encountered in the normal use of the ins nt
Repeat ed use of a brush of the kind naw conmmonly enpl oyed was found to
renove sone of the contam nants but left a 15 substantial quantity within
the lunen. The remaining contam nants were very unevenly distributed both
in the axially direction and in the circunferential direction. Digestion in
a solution (eg epizynme rapid bath) required 6 to 12 m nutes. \Wen apparat us
according to the invention was used, the interior of the |unmen was
substantially wiped clean wth a single pull through, leaving a thin film
of contam nant 20 remaining. The thin filmwas seen to be uniformy

di stributed both radi Akdoydisgitd altioripaspestliihn &veytion Bewaigs @ methed oo ntaawfhctant s ar e
uniformy distributed, the enzymatic cl eaning solution was able to

substanti al | y di giesitenddseopeicleaning dpiphnatu? a¢cordihgrtd thetsemnd dspedt hempage tiif  t he
non-uni formdi stribution of the remaining contam nants of the prior

br ushi ng ar t steri dfenalildpesst Wipmginrendhere@sprikieg enexo ntosavadialfyi directed fiof nmaxi num
thickness will take very much |onger to digest than the thin filmand the
overall tinme to olitabmagolg@ticdagtied yhatteccableanm nati on will be greatly

| engt hened. Desirably) a plurality of spaced apart di sk shaped fns are

enpl oyed. These fi nThs wiisy madbedhlay be fingedlintegralln with éhef shafNopmagvs ade a di sk
or cone or they may be a succession of disks or cones graded in dianeter. A

fin may be of gregkfély diidimthalca SliFese bPNhdiddtofchat of the [umen and in
that case will be resilient at least at its periphery. The fin may al so be

in the formof a spi I i i
circunferentially bgtﬁggwgﬁpgﬁl?tﬁ@wggﬁl?{eﬁggg@tglgi g&%%egﬁ%?)%gﬁg%xgwp‘eggg t han

360 at the circunferen an | .sposed so as to occlude each other
may be enpl oyed,wq%lrrgf\%fcgg%%gﬁ%%ﬁ%}é%aﬁég%(sirqﬁﬁﬁ%% results. Fins extending in a
ci rcunf erentLJ?I r&m rl_ Lphery nmay have one or nore
space protrusro nber at a uniform
circunferential spacing fromthe lunen wall. ~5 Figure 3-8 show other
enbodi ments of the #HW¥ENL TheWs apreferied gabesimens ofap apraratys for yse ip glearipgani ng

menber 3. For exanple, figure 3 shows a cleaning menber with the fins of
equal size. contaminated lumen of an endoscope in accordance with the present invention.

Figure 2 shows a cross section of the preferred embodiment when inserted into the
lumen of an endoscope.
15 Figures 3-8 show alternative embodiments of the cleaning member of the present
invention. -
BEST MODE FOR CARRYING OUT THE INVENTION
A preferred embodiment of the invention has a long siender body 1 composed of a
flexible material having a pulling end 2 and defining a pulling direction. At or adjacent
20 the other end 3 is an apparatus 4 comprising a plurality of wiping members 5 which in
the present example consists of axially spaced apart disk shaped fins increasing in
diameter in a direction opposite the pulling direction. The maximum diameter of disk 5'

is very marginally less than the diameter of the lumen. The disks extend radially from a



Figure 4 shows a cleaning menber formed of a single block with ro 20
circunferential grooves. The fins do not have to be di sposed at [9‘0 Q% t he
body) for exanple figure 5 zo shows a series of cone shaped fins and figure
6 shows a spiral. Figure 7 shows an enbodi nent of the invention wherein the
fins are larger than the lunmen but are resiliently biased at the edges.
Figure 8 shows a cl eaning nenber wherein the wi ping action is produced by a
plurality of balls. COVPARATI VE EXAVPLES-TEST METHOD FOR VALI DATI NG THE
EFFI CACY OF ENDOSCOPI C CLEANI NG DEVI CE The test described herein is derived
froma vari ety sofid fledble corsédvhir ik dvigiddit cdaxrally os kadypl. EheBnd 8 isgiresStfamadr d
Test Met hod BS2745. TEST CONTAM NATI ON SAMPLE In this exanple, a variety of
mat eri al s repr eseptd LI hefivarihevthecdnd s ér bodly hismaeferatlg r@inda@n®,as ribveed Wit h
bacterial spores at a known level, formthe basis for the artificial

cont ani nati on. JERR.COERASId k@hcé f the RindeA! Bb&Y | hdta 168R8CA 1dA8D0LII0 hfi @reater
abovenenti oned BI’I%I sh standard test. This contam nant in a known volune is

used to contampafge fengtth?fgxlgggl%& Ehalife) CrRABES endbliPbdds ¥ thQ'BAR iS AsbtaRd 1S

) . _ i
Bacillus subtilis vari igit. This Is an aerobic spore formng

nutrient agar 4 Tananehag s inkBofefeaRi BF RO Rlily Shhl R pe

nutrient aga g 1<
organismis grown on ,a nutrient broth for to three gl,% s.at. 37C. The
spores are har igilepd Werﬂu@“dtéﬁgﬁafﬂeaé? uﬁaﬁg%ﬁgﬁfﬁﬁv‘f‘% ){’P'ikr?éghei n sterile
distilled water. The final spore wash is heated to 80C for 15 mnutes to
kill any renai rfopgminaien dldpally. tisprasedurg,does nel rgquine repstitions Afj repideal
approximately 10 9 spores/m . This spore suspension is stored at 4C until
requi red and i Diclogical etatteriesméad avenleoven the intamalywalkin a iESToatapiry\menhars ON
M XTURE 20 The following is used to prepare the artificial contam nant,
Beef Steak = 50wigch dlawveeqbckeaSOdigesti@oby thel enpytnas mther 6hén gprevious situation
10 where the biological matter was dispersed in localised "hills" and "valleys" and required
longer periods of digestion. Ideally, such a device could be made sufficiently
inexpensively so that it could be discarded after use, or at most discarded after a days
use. For preference, the wiping member is injection moulded onto the end of the body
which is also made of a polymer which has been extruded. The melting point of the
I5 portion to be injection moulded is ideally such as to cause a fusion with the extruded
polymer during the injection moulding process, such that the two portions cannot be
separated. The fins are spaced apart on the solid extruded core 6.
Spaced apart fins appear to more efficiently remove contamination than a single fin
due to the rheology of the contaminant mixture.
20 Typically, the diameter of the lumen of an endoscope in the range 1 to 4.8 mm. It
is preferred that the device according to the present invention has a cleaning member

which is around 0.1 mm narrower, at its widest point, than the endoscope lumen. Given

the expected tolerances in injection moulding, it is expected that the diameter would be



- 12 Hog Mucin = 2 g) Water to 500 ml. The ingredients are HilspErsp3in a
bl ender for 10 m nutes. The spore suspension is then diluted to yield 109
spores/m. 1.0 m of the spore 5 suspension containing 10 ' spores is m xed
with 100 m of the artificial contam nant. This serves as the test
material . |1 NTRODUCTI ON OF CONTAM NANT 10 ml of the contam nant m xture is
injected into the biopsy |unmen of a colonoscope. Care is taken so that the
contam nant nixture remains inside the bioPsy 10 lunen and is coated over
the lunen wall by rotating the endoscope after the introduction of the
cont am nant . PHMSIiOAL nh BRhe tisbieiiaPihdReARTovEvEr\NIr NGdBRUS theF lgansetr kied
endoscope is immersed in a water bath. A standard PentaxTM cl eani ng brush
is introduced isitofthBeleafing mBinbétceslbdvapiesd ¥s lequird. ANEcleAMeHIR Wwigiad hymbérus hed
15 forwards and backwards for the whole length of the lunmen for a period of

30 seconds. The,Rrddshmied HofIEN@H mBRGnIT e RBpGRARE IS then renpved fromthe
bath, the water i's allowed to drain and the endoscope is subnerged in a

known vol ume of anpgRdas j : ' ' ' Bani . uted
according to instrEctl onﬁgll?é%d gstecg)mg?&%i%?li&l rt@rléntg’g{yﬁﬁgﬁﬁl?%g%leqﬁggh is
mai nt ai ned | tthe L& i(rag(%tgglﬁ(er ange 25-30C. 20 A clean 50 M syringe is
used to ensute THat & A oscope channel is filled with the cl eaning
solution. The instrunent .is allowed tq stand fqr 5 m nutes, whereupon the
Syringe s Used t oA R EESP SH RRERRTITE § Sl RdE PR SEF AN FLARERSF r om
t he bath on each occasi on. -13 USE OF ENDOSCOPE CLEANI NG DEVI CE
ACCORDI NG TO TiaEflprbisendeseareerid snnirssstesbin therager i sigidspdoscapes.ihis impattapty o
wat er bath. An endoscope cl eani ng device

that the cleaning member be selected from a material which will not score this inner

surface of the lumen. Thus, desirably the cleaning member is formed from a material
10 which is not as hard as the inside of the endoscope.

In a comparative study, a transparent lJumen of similar dimension to the Jumen of
an endoscope is contaminated with a mucous which is of similar physical characteristics
to those encountered in the normal use of the instrument. Repeated use of a brush of the
kind now commonly employed was found to remove some of the contaminants but left a

15 substantial quantity within the lumen. The remaining contaminants were very unevenly
distributed both in the axially direction and in the circumferential direction. Digestion in
a solution (eg epizyme rapid bath) required 6 to 12 minutes.

When apparatus according to the invention was used, the interior of the lumen was

substantially wiped clean with a single pull through, leaving a thin film of contaminant
20 remaining. The thin film was seen to be uniformly distributed both radially and

longitudinally. Because the contaminants are uniformly distributed, the enzymatic

cleaning solution was able to substantially digest the film within 2 to 3 minutes. In the

case of the non-uniform distribution of the remaining contaminants of the prior brushing



according to the present invention and as shown in figure ﬂ .fgghﬁ duced
into the s proximal end of the contam nated biopsy |unen a dﬁﬁﬁ%¥ rom
the proximal end through to the distal end once. The device is renoved and
t.he endoscope is then renoved frombath, the water allowed to drain, and

t he endoscope subnerged in a known vol ume of endoscopic cl eaning solution
(epi zyme rapid) diluted according to instructions at a rate of 75:1 water
0 to product. The bath is maintained in t-H8-tenperature range 25 to 30C. A
clean 50 m syringe is used to ensure that the endoscope channel is filled
wi th the cl eaniangths digattioarin ar¢dsewlierssdontamimation s ofinhxiw@ch thiokisssawill thicer veby

m nut es, whereupon the syringe is used to irrigate the channel five tines
with 50 m t akefuchsnget b aideatiihnafe @RANIMQGE B2 i00¢tall MBI Btaih a SatibhBtory
cont am nat ed endoscope is enersed w thout physical cleaning into a fresh

endoscopi c C|e%@&ﬂgmﬁﬂhMBhQWbP%kﬂl eH&y. as described above and allowed to
soak for 5 mnutes as described and then irrigated as descri bed above.
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m sanple fromthe C a er en copée T eéno "Tation

of the bath. 1 m aqf the sanmple is diduted tp 9 M wth the nutrient broth
and thi s sanbl aiafia6rieting R (e form pr PR A QiR goge pr they aLDOBCCEESIRR Ot ¢ he
above diluted sanples are plated in duplicate in nutrient agar, The pl ates
are al | owed t o disks Pifionss Eéi‘fgdéﬂ dameter, ghtinppraybe of greateg diapsiricdimengion thepdhat ynper
of col onies - 14 were then determned for all sanples and the col ony
counts conver t @fthedumesgng irf bt capg willthe resiiepy ag least at its periphery. The fin may also
SAMPLEPROCEDURESPORESCont rol No physi cal cleaning) 5 mnute bath7.35Use of
_prior art cl eamtkngthbfamhda spied.oAtleast predfin desirblyuaxeentatifcdmB@ugisllybutenbodi ment
of Fig. 1Single pull through, 5 mnute bathl.53 TIME TAKEN TO REACH THE

SPORE COUNT | NplurffityéfNissetlorsleiXetding o er lesX3hariSrgiPhitlid dfcuhfdsbNeand anghihfly
m nut esPrior Art C eaning BrushlO m nutesEnbodi ment of Fig. 11 mnute As

\chlel be undes stiRRskedYo 4918 S6cIRIelchétfsihdr thal BE erdpibydaaseddala hdiogeRREbHRY her eof
results.

Fins extending in a circumferential direction at their outer periphery may have one
or more space protrusions to maintain the cleaning member at a uniform circumferential
spacing from the lumen wall.

15 Figure 3-8 show other embodiments of the invention with regards to variations of
the cleaning member 3. For example, figure 3 shows a cleaning member with the fins of
equal size.

Figure 4 shows a cleaning member formed of a single block with circumferential
grooves. The fins do not have to be disposed at 90" to the body, for example figure 5

20 shows a series of cone shaped fins and figure 6 shows a spiral. Figure 7 shows an
embodiment of the invention wherein the fins are larger than the lumen but are

resiliently biased at the edges. Figure 8 shows a cleaning member wherein the wiping

action is produced by a plurality of balls.



invention may be enbodied in other forms and may utilise of fheff ials

w thout departing fromthe concepts herein descri bed. THE CLA OF THE
| NVENTI ON ARE AS FOLLOWS: 1. A nethod for cleaning a contam nated | unen of
an endoscope conprising the steps of: pulling or pushing a w ping nenber
axially through the lunmen, the w ping nenber 5 being adapted to w pe the
internal wall of the lunmen or to pass through with a small cl earance so
that contaminants remmining after passage bf-the nember are unifornmy

di stributed about the full circunference of the interior wall of the |unen

as a thin fil mCaNPARAHVERKAMBLESI formfilmwi th a cleaning conposition.
7 0 2. A nmethod according to claim1 wherein the cleaning conposition
i ncl udes one orTEST BMEQHMODESOR VA LIBATENGTHEERRICACYQOF BNOIOSIODPICor cl aim 2

wherein the thin filmis substantially honbgeneous in thickness in both a
radi al and | ongetrisinned piviegt i on. 4. A net hod according to any one of
clains 1 to 3 wherein the filmthickness is 15 . obtained with a single

pass of the wiping m@E@aﬁaesérmeeﬁ&binymrﬂvwrﬁ&”%g%arj&y aﬁkﬁﬁe@%ﬁaﬁh&gﬂé o any

one of clains | to 4 wherein the w ping nme r s pu t hr oug umen

by means of féx%r?xhl%'ﬁrit?s%lﬂﬁx‘aﬁnjdgregtﬁl\gétﬁc{dE@.Z“)??E.t hod according to any one of

clains I to furtnher conprisin step of 'di sposi ng of the w ping nenber

after use-i n-cbww 7. Apparatus for use in a method
according to a = sai d apparatus conprising a w ping
menber adapted to pass axially through the lunmen so that contam nation

remai ni ng after paddHgeexamplenvarismnd materials Erpreseniive thervsHoysslasses of bymang| | y

uniformy distributed about the interior circunference of the |lunen as a
thin 11Y11. secretions, mixed with bacterial spores at a known level, form the basis for the artificial

contamination. The composition is similar to that described in the abovementioned

10 British standard test. This contaminant in a known volume is used to contaminate the
lumen to be cleaned. The test organism used is Bacillus subtilis variety globigii. This is
an aerobic spore forming bacteria which is easy to cultivate and grows on nutrient broth
and nutrient agar and is non-hazardous to laboratory personnel. The test organism is
grown on a nutrient broth for two to three days at 37°C. The spores are harvested by

15 centrifuging and washing four times in sterile distilled water. The final spore wash is
heated to 80°C for 15 minutes to kill any remaining vegetative cells. The yield of spores
will be approximately 10 spores/ml. This spore suspension is stored at 4°C until

required and is not retained for more than one week.

TEST CONTAMINATION MIXTURE

20 The following is used to prepare the artificial contaminant,
Beef-Steak = 50 g,
Raw egg = 50 g,

Boiled potato = 50 g,



16 8 Apparatus according to claim7 wherein the w ping nenbe11h¢¥5p2@ﬁaller
di aneter than the lunen. 9. Apparatus according to claim?7 or claim
wherein the w ping nenber is attachable to an el ongate shaft or cable. 5
|.0. Apparatus according to any one of clains 7 to 9 wherein the w ping
menber is permanently attached to an el ongate shaft or cable. 11. Apparatus
according to any one of clains 7 to 10 wherein the shaft or cable is
flexible. 12. Apparatus according to any ofe of clains 7 to 11 wherein the
shaft or cable is of 10 a polyneric material. 13. Apparatus according to
any one of clans 7 Hog M&imh&rgei n the w ping nmenber includes at |east one
radially extending fin as a wiping elenent. 14. Apparatus according to any
one of clainms 7 toWadembso®inh t he wi pi ng menber includes a plurality of
radially extending fins as wiping elenments. 15 15. Apparatus according to

any one of clains Tt theldiepi@reedispetsBein' HMNAG fHEIPGInutes.| NCl udes a di sk
shaped w ping elenent. 16. Apparatus according to any one of clains 7 to

14, wherein the wi ﬁihggpd@mﬁernsihﬁ'%ldé%%luédg&l)lt'iiélaﬁg‘i ﬁaks}ﬂqlpilﬁgﬂ%lt"\jﬁ#gp&re 17.

Appar atus according to any one o al s erein the ng menber

2071 ncl udes 8 SQUSHLGRL DR ShEIShuec i AR B2 oR5ER) iyl 21V On

of clains 7 to erern udes a spi ng
el enent. 19. ar at us agcordinaigo any one of clains 7 to 14 wherein the
wi pi ng menber 1] WHES 2He iRy £ r ust oconi cal wi pi ng el enent. 20.

Appar atus accordi hg _to any one of ainms 7 to 19 wherein the w ping nenber
has a hol | ow cdNdRUDUCTHONG TAMBMANT g to any one of claims 7 to 19
wherein the w ping nmenber has a solid core. , 5 22. Apparatus according to
any one of clains 10mioPthe gprsareinant nipgurgiipiniegtedrinththe biopsy luesofa seri es of

W ping elements graded in dianeter. 23. Apparatus according to any one of
claims 7 to 22 oolvapebpe. tCaee itghemsp thentizarontaminantiextat reimaas insoleehgidopsy al | y
circunferential wiping element and a fully circunferential trailing w ping
el ement. 10124 . luapaidas tifted ©0& 1KY l0@ed @alfbyrofitiag €He efdldatdpe afterithe dGodMRA6EI N
the wi ping menber is of equal or greater dianmetric dinmension than the bore
~of the |umen buyfiHeostdhidagd €ntly resilient at its periphery to distribute
remai ning contam nation as a thin filmdistributed uniformy about the

interior circur S0 Eﬁmﬁli (NG BROSAT ding to any one of

clains 7 to 24 “Wnere W D ed of a non-absor bent

material. 26. Apparatus, according.to any. one. of clains .7 .to 25mwherein the
W ping. menber | coMboNA eHPRRe B Be SRtk ra A hadd rRpEe GRS
according to any oo ndodced it the conamanaed biopey lumen and chorgtically brushed.

cl

7
= =dt

15 forwards and backwards for the whole length of the lumen for a period of 30 seconds.
The brush is removed and the endoscope is then removed from the bath, the water

is allowed to drain and the endoscope is submerged in a known volume of an endoscopic
cleaning solution (Epizyme Rapid) diluted according to instruction at a rate of 75:1
water to product. The bath is maintained in the temperature range 25-30°C.

20 A clean 50 ml syringe is used to ensure that the endoscope channel is filled with
the cleaning solution. The instrument is allowed to stand for 5 minutes, whereupon the
syringe is used to irrigate the channel five times with 50 ml taken from the bath on each

occasion.



end proxi mal the w ping nenber. 20 28. Apparatus accordi ng Oh@‘ﬂ%" %ﬁ%Of
clains 7 to 27 wherein the shaft is polyneric and the w pin @

noul ded onto the shaft or cable. 29. Apparatus according to any one of
claims 7 to 28 wherein said apparatus is disposable 30. Apparatus for
use in cleaning a contam nated | umen of an endoscope, said apparatus being
moul ded from polyneric materials and conprising a fully circunferential

wi pi ng menber attached to a cable and adapfed to pass axially through the
lumen with a small cl earance, ereby contam nation remai ning-after 5
passage of the USHOEENDOSSORE €hisA p DEVECE ¥ RDING TQ THiki RRESH

di stributed about the interior of the lumen as a thin film 31. A method
for manuf act ur gN¥ENGMOENdoscope cl eani ng apparatus as defined in any one of
claims 7 to 29 conprising the step of nmoulding a w ping nenber conprising

one or nore radial Itye dile@&iddsbobé RImirRrsed inth vodlerdatROlaYBRAdsEopR|cRAGAE Bevicehaf t
or cable. 10 32. A nethod according to claim 31 wherein the polyneric shaft

or cable is nyl : ' : i . [&m 31 or
cl aim 32 wher eiag&t“ﬁég %Qiﬁ%/'%é&r?r%ﬂhgéeﬁ?on st Slmlngﬁg?‘gq%%stﬁgﬁeg llgggleA met hod

I's noul ded

according to_claim 33 ein.th I DI 1% 4d0).e&t [.00. ul ded
onto the shatt .prwg,&n%ﬁ?%c nztaac??:lgar%\dl ]ﬁg&? (])M%@lg?npglied %ﬂe@ék’%&ﬁ% el\[l;mgjpi ng
menber and shaft include,.c enentary engageabl e threads. 3G A net hod
according to cﬂ@?ﬁﬁ?i%wWh%ﬁgﬁaoTﬁe wi pi ng nenber is press formed onto the
shaft. 20 37. A nmethod according to any one qf clainstgg tg 35 wherein the
Wi pi ng menber ~s mBf GRYFCATERPYSHRNE therBloscoRs i B me vedSombath o WAttt c or di ng
to any one of clains 3 1 10 36 wherein the wi ping nenber is fused to the
shaf t 19 39 .allgwid to drain lauditha gndeseene submereed dnt kiove volimernf eadpscapic cl ai ns 7
to 30, and an enzyne cl eani ng conposition, said being selected to provide a
predet er mi ned rckanidg solttihindépizms: rapid}l dimtddrsioddngo indtractionsrata rafe cfdS:ématscope
and said cl eaning conposition being selected to provide digestion of the
resi due w thj n t@pfaadeTis batie chalritdifed in Ai3.tdhpefitdfe Angd2s 18.30f¢.FAAlean 50 ml

AL, AyF_. AF. A ALY, A | . AA?. A% ASAL. AF(Y, , . {5; BeRWC

zupkf a\ W ca] calsgalsead 624 fahGat gl hakbsiabont eimhactjsrales 3fith Ml CoMatimp Galhadr] ca] ca

] ca]ca] ca] ca] calc”a] ca]calc: a]cPa] c$a! C
The instrument is allowed to stand for 5 minutes, whereupon the syringe is used to
irrigate the channel five times with 50 ml taken from the bath on each occasion.
CONTROL
15 The contaminated endoscope is emersed without physical cleaning into a fresh
endoscopic cleaning solution bath made up as described above and allowed to soak for 5

minutes as described and then irrigated as described above.

ENUMERATION OF BACTERIAL COUNT

The spore count is determined by taking a 50 mi sample from the cleaning bath
20 after endoscope removal and agitation of the bath. 1 ml of the sample is diluted to 9 ml
with the nutrient broth and this sample further diluted 1 in 10 and up to 1 in 100,000.
1 ml of the above diluted samples are plated in duplicate in nutrient agar. The plates are

allowed to solidify and are incubated at 37°C for three days. The number of colonies
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W& () -ntf &310 Prior Art Cleaning Brush 10 minutes

Embodiment of Fig. 1 1 minute

As will be understood by those skilled in the art based on the teaching hereof the
invention may be embodied in other forms and may utilise other materials without

departing from the concepts herein described.
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0dEdV79$* T100h &TAMSLOTTHE (17 VERTOONHERE S BOLOBWE:- () - F 10% h& () -, 10%
h& ()-pPmopdYNCO$ 10 h 10 h 10 h@10% h&' ()-&3GL0% h&' ()-1f 10% h& ()-.10%
h& () -, 10% H& ()A pthod Eyndoming Dotqmping®d 1gngn ¢f an endoscope comprising the
@O%' ()-L10%& ()-10%&' ()-y#10%& ()- OSAEYNC9$
109& () - - 10%&pk bf:sf 10%&' () - FZ10%&' () - 10%& ()-109%& ()-54dEYNC9$ "*z
109 ()-Y ("10%& ()-% 109 ()-# 10%& ()-s! 10%&k ()-3@0% ()-2
'R AEYNCOS pulling or pushing a wiping member axially through the lumen, the wiping member

5  being adapted to wipe the internal wall of the lumen or to pass through with a small

clearance so that contaminants remaining after passage of the member are uniformly

distributed about the full circumference of the interior wall of the lumen as a thin film;
and
treating the uniform film with a cleaning composition.
10 2. A method according to claim 1 wherein the cleaning composition includes one
OI MOre enzymes.
3. A method according to claim 1 or claim 2 wherein the thin film is substantially
homogeneous in thickness in both a radial and longitudinal direction.
4. A method according to any one of claims 1 to 3 wherein the film thickness is
15 . obtained with a single pass of the wiping member through the lumen.
5. A method according to any one of claims 1 to 4 wherein the wiping member is
pulled through the lumen by means of a flexible polymeric cable;.
6 A method according to any one of claims 1 to 5 further comprising the step of
disposing of the wiping member after use-incleaning:one-endoscope.
20 7.  Apparatus for use in a method according to any one of claims 1 to 6, said
apparatus comprising a wiping member adapted to pass axially through the lumen so
that contamination remaining after passage of the member through the lumen is

substantially uniformly distributed about the interior circumference of the lumen as a

thin film.
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10%4| & () - 1@hh Apparatus according to claim 7 or claim 8 wherein the wiping member is
attachable to an elongate shaft or cable.
5 10. Apparatus according to any one of claims 7 to 9 wherein the wiping member 1s

permanently attached to an elongate shaft or cable.

11. Apparatus according to any one of claims 7 to 10 wherein the shaft or cable is

flexible.

12. Apparatus according to any one of claims 7 to 11 wherein the shaft or cable is of
10  a polymeric material.
13. Apparatus according to.any one of clatms 7 to 12 wherein the wiping member
includes at least one radially extending fin as a wiping element.
14. Apparatus according to any one of claims 7 to 13 wherein the wiping member
includes a plurality of radially extending fins as wiping elements.
15 15. Apparatus according to any one of claims 7 to 14 wherein the wiping member
includes a disk shaped wiping element.
16. Apparatus according to any one of claims 7 to 14, wherein the wiping member

includes a cylindrical wiping element.

17. Apparatus according to any one of claims 7 to 14, wherein the wiping member

20  includes a spherical wiping element.

18. Apparatus according to any one of claims 7 to 14, wherein the wiping member

includes a spiral wiping element.

19.  Apparatus according to any one of claims 7 to 14 wherein the wiping member

includes a conical or frustoconical wiping element.
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of equal or greater diametric dimension than the bore of the lumen but is sufficiently
resilient at its periphery to distribute remaining contamination as a thin film
distributed uniformly about the interior circumference of the lumen.
25. Apparatus according to any one of claims 7 to 24 wherein the wiping member is
15 composed of a non-absorbent material.
26. Apparatus according to any one of claims 7 to 25 wherein the wiping member is
composed of an elastomeric material.
27. Apparatus according to any one of claims 7 to 26 further including a rounded
end proximal the wiping member.
20  28. Apparatus according to any one of claims 7 to 27 wherein the shaft is polymeric
and the wiping member is moulded onto the shaft or cable.

29.  Apparatus according to any one of claims 7 to 28 wherein said apparatus 1s

disposable
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30. Apparatus for use in cleaning a contaminated lumen of an endoscope, said

apparatus being moulded from polymeric materials and comprising a fully

circumferential wiping member attached to a cable and adapted to pass axially

through the lumen with a small clearance, whereby contamination remaining-after - -

5  passage of the member through the lumen is substantially uniformly distributed about

the interior of the lumen as a thin film.
31. ) A method for manufacture of an endoscope cleahing apparatus as defined in any
one of claims 7 to 29 comprising the step of moulding a wiping member comprising
one or more radially directed fins in situ on a polymeric elongated shaft or cable.

10 32. A method according to claim 31 wherein the polymeric shaft or cable is nylon or
polypropylene.

33. A method according to claim 31 or claim 32 wherein the wiping member is

moulded onto the shaft.

34. A method according to claim 33 wherein the wiping member is injection

15 moulded onto the shaft.

35. A method according to claim 31, wherein the wiping member and shaft include

complementary engageable threads.

36 A method according to claim 31, wherein the wiping member is press formed

onto the shaft.

20 37. A method according to any one of claims 31 to 35 wherein the wiping member

1s moulded from two or more components.

38 A method according to any one of claims 31 to 36 wherein the wiping member

ts fused to the shaft
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