WD 20041094080 PCT/ A1J2004/000404 TITLE "Endoscope

- Cleaning Pad " 5 TECH I CAl LD This invention rel ates

Wot o cl eani ng devi ces and nethods, and nore particularly
P04t hod and apparatus for cleaning the BGTATEP4000404
of contam nated surgical instrunents. The device has
been devel oped-for use in cleaning the exterior of
rigid or flexible 10 endoscopek-and wi ||l be described
primarily with reference to that use. BACKGROUND ART

An endoscope is an elongate tubular-instrunment that
maybe rigid or flexible and which incorporates an

Fgal or ayj S m and.Light source. Typically,
?Engndosco%%ﬂggmMM?%%ggg F%ured so that one end can
be inserted to some depth into a surgical incision or
‘body cavity via an incision or orifice whereby
surfaces on or near the internally inserted end of

TECHENHOALGEIMmybe vi ewed by an external observer. A
commonly used endoscope is a flexible endoscope
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| unens. Because of the high cost of endoscopes and the
Thecdpvics hag bean daveloped firase i plefmrngibsreaterionof Batd ardlexthde
next, each endoscope nust be thoroughly cleaned and

10  edidsscopecargidvitibe ddsefibdd Ehtnall Wit Ra8ehcH 3@ thal BécS
procedure is tine consum ng and presents major 25
difficulties because the endoscope becones )
significantly contam nated with biological nmaterial

§§%§£§Fﬁ@$i for exanpl e nmucus, faeces, blood,
: and the |ike. WD 2004/094080

PCT/ AU2004/ 000404 ]
An endoscopé is an elongate tubular instrumient that may be rigid or flexible and which
incorporates an optical or video system and light source. Typically, the endoscope is
" .15 configured so that one end can be inserted to some depth info a surgical incision or body
cavity via an incision or orifice whereby surfaces on or near the internally inserted end of
the endoscope may be viewed by an external observer. A commonly used endoscope is a
flexible endoscope called a colonoscope and is used for diagﬁo'stic_ procedures of the

human colon. The colon insertion portion of the instrument is approximately two meters

20 long and has one or more hollow channels, or lumens.

- Because of the high cost of endo scop es and the need to avoid cross infection fiom one
patient.to the next, each endéscope must be thoroughly cleaned and disinfected or
stetilised after each use. This procedure is tmle coﬂsupiing and presents major

25  difficulties because the endoscope becomes significantly contaminated with biological

material from the patient for exarnple mucus, faeces, blood, pieces of tissue and the like.



-2 A typical cleaning procedure involves rinsing and
scrubbi ng the endoscope exterior under running water
for sone tine to renpbve gross contam nants,

wognkgessent | y soaking the endoscope in a sui tradu/£U2004/600404

cleaning bath for 2 to 10 mnutes, rinsing the
instrunent, drying the instrunent and then
disinfecting it. On sone occasions the gross 5
contam nants on the outside of the instrunent are
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external cleaning then conprom ses the disinfection .
wides payoing waker &5 seme fimyg ipgempye gw9ss pquemingrs, supsequently soaking
reproduci bly disinfect or clean a dirty instrument. 10
iBecadiseopdinr 4 suilbleelpaningbatiofor Clte dDintigu@s drinsing the instrument,

di sinfection or sterilisation is often |onger than
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performed. Mreover a considerable amount of tinme and

. thesdseaiat aleening hathnpuos to didiefacfiony Tlie inndegirts cxterhal cleaning

ot her apparatus used to 15 cl ean the endoscope
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to inproved nethods of cleaning the interior of the
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to the exterior surface. Ceaning the exterior

remains a critical, difficult and | abour intensive
task. Various sophisticated chem cal and bi ochemni cal

' Bucagiedhs timeaequred fit eleanny awd disindrogionior 8@rilisation is often longer

conposi tions, have been devel oped for use as pre-soaks
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to facilitate their subsequent renoval by scrubbing.
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time and materials are consumed in cleaning the brushes and other apparatus used to

lcleén the endoscope including the lumens. Recently attention has been paid to improved

methods of cleaning the interior of the quﬁeu (see eg our co~-pending application
PCT/AU9%/00669), however that method is not applicable o the exterior surface.
Cl-_ea:ﬁing the exterior remains a critical, difficult and labour intensive task. Various
sophisticated chemical and biochemical products, for example enzyme/ deterggnt
compositions, have been developed for use as pre-soaks to loosen contaminants from Vthe
exterior sﬁface and to faci]_itate their subsequent Iemov;a\l by scrubbing. The ultimate

efficacy of such treatments is heavily dependant on (a) how diligently rinsing and

- scrubbing is performed; (b) how much debris is on the surface after the examination and

- the nature of such debris; and () whether the soiled instrument has been allowed to dry



the nature of such debris; and (c) whether the soiled

i nstrunent has been allowed to dry WO 2004/ 094080

PCT/ A1J2004/ 000404 -3 prior to cleaning and, if so,
WORY/P¢l8er at ure at which this drying took pl aRE/AT2004/000404

Moreover, the present Applicant has found that

rinsing and scrubbing with brushes often serves

nerely to rearrange deposits -ah-the surface of the

instrument rather than to renove them Furthernore,
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whi ch can éndanger 5 health-care workers in the

LGl nity, AN i scussion of .the priqgr.art.throughout
PR Spi AR R TeREL AR At S bR b PR St serves
an adm ssion that such prior art is wdely known or
merelklogagrtangt depodits on thefutase ok Rwipearecnt satherdhan & move them.
10 It is an object of the present invention to _ ,
Furthennsie, ok 1REeF bakshéemay cleid alcoatigninited A&osol which can endanger
deficiencies of the prior art, or to provide a useful

' ' . rnative. It is an object of
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certain pre I ments of the invention to
provi de a device and nethods to inprove the speed
and/ or efficiency of cleaning endoscopes and the I|ike.
It 15 is an object of certain highly preferred
Amtisiuseinn of ghe prive arithewghort theospactfivatien shouldaxpewsy e
ef fective device which can be manufactured

dofisidfen st ¥e h&nﬁ@ﬂm\feﬁéﬁ‘sﬁd’gﬁi‘l@r@t isdaid&%ﬂ@@’wﬁ Rffb@his Fart of common
singl e use.. DESCRI PTI ON THE | NVENTI ON 20 Accordi ng

g%ﬂer@lﬂo‘%ﬁ%dées‘ etﬁéﬁ%:ﬂe i nvention provides a cleaning

evice for surgical "instrunments including a fabric,
W pe, or sponge inpregnated with a conposition

10 - conprising an enzyne, a surfactant, and a hunectant.

As herein used the term "sponge” )
It is an object of the present invention to overcome or ameliorate at least one of the

deficiencies of the prior art, or to provide a useful or more convenient alternative.

It 1s an obj éct of certain preferred embodiments of the invention to provide a device and

methods to improve the speed and/or efficiency of clean_ing endoscopes and the like. |
16 - is an object of certain highly preferred embodiments of the invention to provide an

inexpensive effective device which can be manufactured inexpensively and which can be

disposable after a single use.

DESCRIPTION OF THE INVENTION
20 According to a first aspect the invention provides a cleaning device for surgical
instruments including a fabric, wipe, or sponge impregnated with a composition

comprising an enzyme, a surfactant, and a humectant. As herein used the term “sponge’

mcludes polymeric open and closed cell foam materials as well as natural sponge.



i ncl udes pol yireri'c open and cl osed cell foammaterials
as well as natural sponge. WO 2004/094080
PCTI AU2004/ 000404 -4 Preferred enbodi nents of the

WO 20009089n are adapted for use in cleaning theP@XABHOHPO0404
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" conposi

tubul ar surface of an endoscope or external surface of
anot her surgical instrunment. Preferably the device is

_inpregnated with a conposition€onprising a

conbi nation of 5 enzynes sel ected from proteases,
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The enzynes used |1 n exanples and fornul ati ons

reafter are co rcially avail.abl aguUeous. enzyie
OB oo B e et iAot 2 Y R Bl o ment.
protein. 10 Preferably, the total quantity of enzyne

sol ution or suspension is present in an anount of 5
to 25 %W w of the conposition, and nore preferably in

RafcpiBly e d¥fvickQs iipréBnatd@vvith chohi@@siﬁﬁﬂ’ﬂéﬁnﬁﬁbﬁg-a combination of
Preferably, ‘the hunmectant is present in the,

g . 0 0 ic.
82 htkR i o B IR et o lolists enchipidifes hpreot.
%V w of the conposition- Desirably the surfactant
includes at |east one non-ionic surfactant.
Preferably, the non-ionic surfactant is present in the
Begnzyines vsediin ezamples and fopmubitipns Ueealkd Fetommierciilly available
also preferred that if an anionic surfactant is '

f yile bMBG kben@fdnd hnd bt furdendybnatid ppo@mnt  of
%MW@ P?%He}%?%#;gﬁthe tota?l sur actar??&ien t he
conposition is in an anount of 15 to 45% w w. WO
2004/ 094080 PCTI AU2004/ 000404 -5 Desirably, the
device is adapted to contact_ a substantial .are, of the
Favheralpbt dheciobad apantity of epyiynigr sobion; Q8 SUSPenging 1§ PResen) i §f amount
and is adapted to slide axially along the I ength of _
af beto 25 Y%w/w of the composition, and more preferably in an amount of 10 to 20

Yow/w of the composition.

Preferably, the humectant is present in the composition in an amount of 1 to 10 %w/w of

the composition and more preferably in an amount of 4 to 7 %w/w of the composition.
Desirably the surfactant includes at least one non-ionic surfactant.

Preferably, the non-ionic surfactant is preseﬁt in the composition in an amount of 5 to 45

Yew/w. It is also preferred that if an anionic surfactant is present in the composition it

will be in an amount of 5 to 15 %w/w. Preferably, the total surfactant in the composition.

_isin an émount of 15 to 45% wiw.



~ tubular portion so as to w pe the surface. Preferably

the device engages an are of up to 360 degrees of the
external circunference of a tubular portion of the

WO 084194088nt and is 5 resiliently defonnabl e i NPEFIAU2004/000404
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radi al -direction. Mire preferably, the device is
fabricated - fromhydrophilic fibres. Preferred

enbodi ment of devices according-to the invention
renmove nost of the externally adherent soiling by a
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’serves_ to stribute any remnmal ning extern

soiJing so that. the contam natio ichis not r ve
T"g‘d&FE THoB BSmETH G0GP A04Rt @%@W@Wf%ﬁﬁgm@ of the
ess. That filmis thereby adapted to achieve nore .
whtilat pertionands spegayths girfacee Rosfetablyythe dzyine enfjagesn am of up to
According to a second aspect the invention provides a

IRV Beck OF titSEtdrRal @ ARiraenda YT B @sé ﬁ&ﬁﬁﬁ o iGNt and is
a tubul ar endoscope requiring cleaning, said device

Lnel udi a d.o hydr gphi. | | i bre Vi a.qgro .
ety o P RF e el PR ! Mot BT B Y P R HBricated
and _adapted resiliently to engage a portion of the

e3or surface, the pad being adapted
al one or wwth a conplenentary pad to substantially
encircle said portion and being resiliently
def onnabl e so as to engage the surface of the
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exterior surface as the devic ongi t udi nal

al on t he endascope tube, .Pref.erably the,pad is

sty Abese R aRREOT aehonic SePrigoliph du B e iportantly the
aral l el grooves each of arcuate cross-section which

d%méelfvm Heedistiitytemygameiningextomebydilies s thetthefcoptapination
2004/ 094080 PCT/ AU2004/ 000404 -6 tabular axis to form

vehithilz o ferhovoddal disaftivtddentd §ineofithdh agl dhidorenifiGgeepe That film is

exterior about its circunference. 7
thereby adapted to achieve more efficient and speedy soil removal by enzyme digestion,

According to a second aspect the invention provides a device for use in cleaning the
exterior surface of a tubular endoscope requiring cleaning, said device including a pad of
hydrophilic fibres having-a groove extending from one end of the pad to an opposite end
and adapted resiliently to engage a portion of the endoscope exterior surface, the pad
being adapted alone or with a complementary pad to substantially encircle said portion

and being resiliently deformable so as to engage the surface of the encircled portion,

| whereby to uniformly wipe said exterior surface as the device is slid longitudinally along

the endoscope tube.

Preferably the pad is formed of a needle felt and has two spaced apaft parallel grooves

each of arcuate cross-section which may be folded into alignment on opposite sides of a



~In preferred enbodi nents a cl eani ng devi ce accordi ng
to the second aspect is fabricated 5 froma non woven
fabric and is inpregnated with a plurality of enzynes,
woeopliasmedoi ty of surfactants and at | east one PCT/AU2004/000404
humectant. fn a highly preferred formof this
enbodi nrent the non woven fabric is packed as a roll,
or perforated roll, of "w pes's-4n a dispensing
cani ster permtting one or nore wipes to be drawn from

. _ £ g _ . ‘
AR LR R REE SR h By Al By AR R0 Tod RSB Rbr about s
a package containing a cleaning device for surgical
GIREPHERFEsR s, sai d cl eaning device including a single

use fabric or sponge inpregnated with an enzyne, a
surfactant, and a hunectant. 15 In preferred

enbodi ments according to the third aspect, the package

. . . ¥ . T . . . . ,,__‘
]%1 ré¥RIrSd bhnBodiRRLEAAL Sring tglﬁldy R nARRLA %Bﬁ% Q%ﬁct is fabricated

gjund that a non woven fabric I npregnated wt

nzyme co ition.ptovide n.ef ficient ans for .

5 GPRFIGROT SRR T BUoSPHE BtV A HE of SEyR & plurality of
initial experinents, the non woven was i npregnated .
SWrtnpfants knd aHlcart aperbiaetient dn e HEhip DST T iorRaRs KA grbpdiment
i npregnated product dry nmaintained the activity of the
tROAYI RS velufabrig iSparked as arull, br parsqratet roffl, dfffevipssddiua dispensing
but carried an unacceptable risk of releasing dry

o ¢ . .
REREF AT Ghel ik WERNERE drh KRB e P g off for
was ought necessary to noisten the inpregnating
“éﬁ%?%&?ﬁ PEEnt conposition. This in turn required
t hat each noi st inpregnated fabric be packaged w thin

16 a water inperneable barrier to prevent the device from
drying out. However that added significantly to the
ARstdingl foen thivderpar tHeligPentios emed®th pdeihed donldigingdaldaning
was i npregnated with a hunmectant, a noisture perneabl e

dPaE ﬁﬂesu‘fﬁ&gl qnst&%ments, said cleaning device including a single use fabric or

sponge impregnated with an eénzyme, a surfactant, and a humectant.

15 Inpreferred embodiments according to the third aspect, the package is moisture

pemneable.

“The present applicant has found that a non woven: fabric impregnated with an enzyme
c‘ompoéition provides an efficient means for wiping clean the outside of an endoscope.

- 20 Ininjtial experiments, the non woven was impregnated with a known enzyme/detergent
composition. Packing the impregnated product dry maintained the activily of the
enzymes during storage and tr@sport of the product but carried an unacceptable risk of
releasiﬁg dry proteases into the atniosphere, an inhalation safety hazard, when thé

| package was opened. Accordingly, it was thought necessary to moisten the impregnating
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5 enpl oyed and the hunectant ensured that sufficient
wat er was absorbed in the conposition to prevent dry
prot eases from becom ng a hazard when the package was
opened or ‘the product used. Surprisingly, the activity
of the enzymes was maintained during storage . The

- product can then be sinply renbved fromits package,

vvet under a tap, and then w apped around the end of

9[%@1’1 o98%h C & hisSn 'hﬁﬁ'i‘etﬁin‘e@ {13t @8¢h bRt ﬂfﬁpregnated fabric
Iength of The en

oscope to renove soiling. The product

can_b tured and suffi,ciently.lo
BepRRaBRIv A WP Ao BB e BB R nePVept L Pl Wing out.
further advantage of devices according to the

i H@@fﬁwrdhaq addedhgignidiasthnioite epsti She vewaphiea slissarerad that if the
the scrub phase, that is to say at an earlier stage in

t fevicd wanimpgediitqureitie s humbetanth a mdiser permetblepatkiage ¢cddd be
past, and thereby prolonging the overall enzyne
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~efficacy. According to a fourth aspect the invention
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|nclu t he, st eps i), W pJ e exterior
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aj nst an exterior surface of the surgical instrunment
glsiogageonghe pryidnel| dag then berswhbrvemar¢d romnits packgss svet under a
soiling and at the sanme tinme redistribute any residue
rtagpyand theg wappedatbstdihkiead by aniendogcapet Miheldeeis is thieh IsBd along the
at the sane tine; (ii) subjecting the surface to

r%% FEME eMtibdioptoSRANYE s‘ﬁﬁﬂ%r aTRpioaasidah be YRnufactured and
4/ 094080 P AU2004/ 00040 -8 BRI EF DESCRI PTI ON OF
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invention in pI an vi ew.

A further advantage of devices according to the invention is that enzymatic action
‘conumences during the scrub phase, that is to say at an earlier stage in the cleaning
process than has been practiced in the past, and thereby prolonging the overall enzyme |

treatment time and in turn increasing cleaning efficacy.

According to a fourth aspect the invention provides a method of cleaning the exterior
surface of a surgical instrument in need thereof, said method incIuding the steps of:
® wiping the exterior surface, wherein a resilient pad or a wipe is pressed
against an exterior surface of the surgical instrument and slid longitudinally to
meéhanically remove gross soiling and at the same time redistribute any residue
remaining to a substantially uniform thickness, while at the same time;

(i)  subjecting the surface to treatment with an enzyme and a surfactant.



Figure 2 is a schematic di agram showi ng the enbodi nent
of figure 1 in cross sectional 5 elevation. Figure 3
is a schematic diagram showi ng the device of figures
WO 2o@/0p4080r 0Ss-sectional el evati on w apped PCT/AU2004/000404
circunferentially around an endoscope tube. BEST MODES
FOR CARRYI NG QUT THE I'NVENTI ON 10 A preferred
enmbodi nent wi |l now be descri-lged by way of exanple
only with reference to the draw ngs. The embodi ment

I d I [
E‘S‘%‘i‘??%@ﬁﬁl’f’%@%?ﬁpa e rom a non woven
-needl e. f el or VI abrl c.2 .banded t
B Rovcis ke Gikean Shafings el EThe BBy G54 gimpe sccotding to the

pol ypropyl ene fibres 3 on one surface. Pad 1 is of
mutrtoarin phnl wiewect angul ar shape having a width 15
di mensi on "wW' of approximately 133 nmmand a | ength
BighR5is Achdmatif diaR kb iaiehY efhbolien® B fibfire 1 in cross sectional
approximately 15mi thick at its thickest dinension

5 ﬁ "« Ihe pad is heat sealed around its perineter and
7fwm?mo arcuate grooves 4, 5 of approximately
sem circul ar cross-section formed by_heat nDuIdlng and
Bgwedds agehamaticaliagagshowinedhe fevice pERgey 1 gy n cross-sectional
intervals of. approxinmately one quarter "w' and three

_ dvatibavgapped creomfwadia?iy seclod 6 endhssoge tbees each have

a radius of approx. 7mm In addition there is a fold
groove 8 extending in the length direction on the
mdline, i.e. at a distance of half "w' from side

ST aloniG 0K ANV NG QU FHECIPEHoN o, ning

the pad into contact wwth a semcircle of the
10 Anwsgeshanbodmentsudknosnbe dorribediby way Ré rearaplgealoyith referance

as shown schematically in fig 3, so that groove 5
16 tiet dratvings h @he embbdisient etentpiefi edria Spussdt a2 provides a cleaning

device in the form of a pad 1 made from a non woven needle felted polyester or viscose
fabric 2 bonded to a woven backing which can be made of polyester or polypropylene
fibres 3 c'm one surface. Pad 1 is of substantially rectangnlar shape having a width

15  dimension “w” of approximately 133 mm and a length dimenéioﬁ “T” of approximately 9
cn, and is approximately 15mm thick at its thickest dimension “t”. The pad is heat
sealed around its perimeter and has two a:réuate grooves 4, 5 of approximately
éemicircular cross-section formed by heat moulding and extending in the length direction
centred at inte;'vals of approximately one quarter “w” and three quarters “w” from one

20 edgeb. The grooves each have a radius of approx. 7mm. In addition there is a fold

“groove 8 extending in the length direction on the midli_né, ie.ata distapce of half “w”

from side edge 6.
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reqi st
%?r?gﬂggéBﬁ’e tube 9 which in the present exanpl®

Figure 3 shows the pad of figures 1, 2 folded al ong
groove 8 so that grooves 4, 5 are 5 brought into
ration formng a cylindrical tunnel abou&wgﬁz(%mozm

out si-de di aneter of approx. 14 mm The pol yester or

viscose needle felt structure _has a degree of

resilience, and the pad may be’fiel d around the

endoscope tube in a manner whi ch conpresses the pad )
&xese, Emgndnscagsi thbeistpréssed mtagtdong 4 briaging thy padinde dentact with a
the tubular axis of the endoscope. The pad is thus

REARRER A9 Afbsddpe cARsR¥biRi. OTheaEas SRR Foldbd bdkieas shown
while the device is slid longitudinally to :

chani cal | enoy [ 0SS SOilin nd.. t .
SrEt e S e LaP ST et e Bt Bl g feotion.
surface, that is to say distributes it substantially
Hisuro? ghowy the pad ek Hgwss Abdinldedalong Brooup P op dot ¢reavgs 4, 5 are
along the length. It will be understood that the
Bicuehsin® e gdiratidicfopathe aoglirdieaasnsiayoitanantescede tube 9 which in
suit different endoscopes, but an advantage of the

g%?g%m%%éi é 1 ﬂz%tanttﬂﬁsi{lg gﬂn | PR aﬁ’%toﬁhﬁl RAY The polyester or viscose

a range o oscope”di ameters.  An

ex of a suitaple p .S CO d of t iffere
Rocorbit shmefird Hasee drtepttappieios ey B Pt ma by eld RERY the

3 denier and a fibre length-of 51 nmand the second of
aitdostoriesubeinl aspropy e ofmpresisa therpedsderdingiayeslipedfgice acting
of 51 mMm The ratio of the two fibres is 20 70% '

R IERErdS theMuBEIas £is b€ QKIS perTHRPad iethus heseed against the
fibres are mxed till honpgeneous and then tangled by

T e e

WO 2004/ 094080 PCT/ AU2004/ 000404 -1 e thick ess of

TR VRGPS SOlBE ePd Bt g sBjpeting B petrobibiigs Eegssonn gvenly on tho
needl i ng equi pnent  enpl oyed, however a web of between
irfare,dhat 14 ® sandisisbgeoii sdbstantdlyivaifaimlydn thinkness about the
application. The dry web is inpregnated with a

AHAETECAR srdalEnd e GbRM NGvill be understood that the dimensions of the pad

and grooves may be altered to suit different endoscopes, but an advantage of the design

is that the resilience of the pad accommodates a range of endoscope diameters.

An example of a suitable pad is composed of two different fibres, the first of which is
polyester or viscose of 3 denier and a fibre length of 51 mm and the second of which is
polypropylene of 2 denier and a fibre length of 51 mm. The ratio of the two fibres is
70% polyester or viscose and 30% ponproperne. These two fibres are mixed till
homogeneous and then tz;ngled ‘by the needling technique until a low density web with

substantially no free fly away fibres has been formed.



fOf rrul ation containing one or nore enzymes, one or

nmore surfactants, an enzyne 5 stabilising system and
can contain a disinfect ant conpatible with the enzymnes

WO almplopa8el. | n a second enbodi ment not il | ust PEFS200#000404
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pad is provided with a slit through which an

endoscope tube maybe threaded and held in a clanped
manner to sim.lar effect. Ailtough it is preferred to
provide a pad with two grooves and to fold the pad,

T;B’é“lh% %?"ﬂf’et el e%% el %o%@&f“_@or@ QHE ﬁlgbﬁe?]ﬁng equipment

Imlarly enpl oy VI ce e manufact ur

Ve s o vy e 'onqsgflo S PB4 ig bo ideal for the

resilience of the pad permts the device to be used

agpli¢ationc The dbyyweb ishmpregnatedwiths: kygsescapicgngyme tleaning

dianeters. 15 In highly preferred enbodi nents, the pad

tbﬁnﬂﬁﬁé@&ﬁ@é@ﬁg\@n%r HhoFe ks (ﬂ:[bc&liﬁé‘reaﬁlﬁﬁﬁits fednzyme
out in exanple 1. EXAMPLE 20 9w/ w Non- |op|c

AR Bl G RO R0 B8 s coptore.

10.0 Preservative (e. g. magnesi um t hi onat e) 0. 15

Hurmectant (e.g. Calciumchloride hexahydrate) 4.5 WO

2004/ 094080 PCT/ AU2004/ 000404 -11 Protease 10.0

Ik sadomdenthodim@e nbtilmsteatid he pad is provided with a slit through which an

endoscope tube may be threaded and held ini a clamped mamner to similar effect.
Although it is preferred to provide a pad with two grooves and to fold the pad, two

separate pads each with a groove could be similarly employed.

Devices may be manufactured with grooves of different dimernisions to accommodate
instruments of differing diameter, although the resilience of the pad pemmits the device fo

be used satisfactoﬁly with instruments over a range of diameters.

In highly preferred embodiments, the pad is impregnated with a composition such as that

set out in example 1.

EXAMPIE 1

Yow/w
Non-iopic surfactant (e.g. nonyl phenol ethoxylate) - 10.0
Anionic surfactant (e.g. linear alcohol sulphonate) - 100
Preservative (e.g. magnesium thionate) 0.15

Humectant (e.g. Calcium chloride hexahydrafe) - ' 4.5



~-Lipolase 0.7 5 Propyl ene Aycol 12.0 Tap water to 100
The activity units for the enzynes used in Exanpleée 1
are: Protease 16 KNPU gmor 5 AU gm 10 Anyl ase 300
WORRY/YHB0Cel | ul ase 1000 ECU gm Lipase 100 KLU/@FATH0%/@00404
skilled in the art will appreciate that enzynes are
supplied on the basis of activity 15 units rather
than protein concentration, arfd-that the units used to
define activity differ depending upon the specific
phenkstry of the enzyne invol ved. However, those 1gg
skilled inthe art wll be famliar with
'_'%E:gfrrml ating enzynes of different activity and wl| 5
' #%adily able to adapt the fornul ations of the 3.

resent invention according to the specific :
¢lhdasest ances. 20 E1IXAMPLE 2 Exanple 2 is identicall.fo
exanpl e 1 except that 4.5%v w glycerine is
Ispgbktd tuted for Calciumchloride hexahydrate WO g7
2004/ 094080 PCT/ AU2004/ 000404 -12 The surfactants,

: vatives and enzynes can bevaried in conpositj
5 ﬁgﬁgﬁgﬁe g;{c%éf 128

uan y in accordance with formulation and

qugnpati bility requirenents. Inportantly, the
9% i l88 contains a humectant. Suitable hunectants

may for exanple be cal cium

The activity units for the enzymes used i Example 1 are:
Protease 16 KINPU/gm o;‘ 5 AU/gm

10  Amylase 300 ENU/gm
Cellulase 100¢ ECU/gm

Lipase 100 KL U/gm

Those skilled in the art-will appreciate that enzymes are supplied on. the basis of activity
15  units rather than protein concentration, and that the units used to define activity dlf’c'er
depending upon the specific chemistry of the enzyme involved. However, those skilled
n the art will be familiar with reformulating enzymes of different activity and will be
readily able to adapt the formulations of the present invention according to the specific
circumsﬁces.
20
EXAMPLE 2
Example 2 is identical to example 1 éxcept that 4.5%w/ w giycerine is suﬁsﬁtuted for

Calcium chloride hexahydrate



~chloride, sodiumchloride, glycerine, borax, ethylene
glycol or such like. The hunmectant 5 may al so be a

- surfactant. One or nore of the pads is packed together

WO28044094880k age whi ch may be water permeabl e THG/AU2004/000404
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together with the presence of the hunmectant serves to

keep the conposition sufficiently noist to avoid dry
particles of enzyme from bei rd2r-el eased into the air

when 10 the package is opened- Optionally, the

Tbe Buifakinds) pRYrvefsand edzfthed dthaehafibd it smadditieand quantity in

with the enzynes, for exanple a quaternary amoni um

I . ¢ g o0 fabri
FRGRENEE 18T B e PRI HALPRgh T ROy, oo
conposition can be applied in any ratio, froma snall

SR ARLtioN Canipinng BymedqintySuiable étfl%lae&fgnﬁs a2y foz Brdraple e galeinm

. or sponge right up to an anount which fully saturates

teriga dodinnwebiperidd plyoaine, boteyéthpenc glycdli orgutiolikd eThe humectant
invention is renoved fromits package and may be

- by hiRehedampensgst Wi th water, wapped circunferentially

around an end of the endoscope and w ped al ong the
endoscope length to renove soiling. The pad is then
di sposed of in 20 a suitable manner. The enzynes

- commence digestive action i medi ately. The endoscope,

Pesot mete off therpads ippadkiad teghittear éne padkiabe mdpich may be whater permeable

cleaned in a suitable cleaning solution and then

This topetiet 8dthahe pitesdict of €k hubewans eeraey/toll@sh thitodnipdditibin
distributed as a thin filmof uniformthickness,

SHRIPRNL ECOPIEBS SRt AP g v
USSR o b5 e ST a5 T Bk

embodi ment enpl oys a viscose fibre pad, it is
cempatiblgerith thetenaymes, Erpaxdmpla s guatanaydmhenimmacompound.
pol yneric foamor suitable textile paper or hybrid

The loading of composition on the fabric, wipe or sponge can be varied as desired. The
conmposition can be applied in any ratio, from a small amount, 1 to 5% of the weight of

the fabric, wipe or sponge right up to an amount which fully saturates the pad or wipe.

In use, a device according to the invention is removed from its package and may be
further dampened with water, wrapped circumferentially aroﬁnd an end of the endoscope
and wiped along the endoscope length to remove soiling. The pad is then disposed of in
a suitable manner. The enzymes commence digestive aciion immediately.

The endoscope, now free of most of the adherent soiling, is further cleaned in a suitable
cleaning solution a:qd then disinfected or sterilized. Because any residue is now

dis_tdbutéd as a thin film of uniform thickness, éubéequent treatment in a bath is effective



structure. However it is desirable that the device be
not too absorbent since it is desirable that the
i nstrument remain noist. A very highly preferred

woendxaditesent uses a roll of non-woven fabric " wqQEesU2004/000404
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The roll 10 is, for exanple, 8 neters long, and 10 cm
wide and is perforated at 10 cmintervals, so that up
to 80 wipes of | Ccnx 10 cmcen-be torn froma free
end of the roll. Alternatively, the product may be
- i t.
ARG oty SR E TN B e gl RER) orodd witha
.a made froma cellulosic fibre (for exanple viscose)

- This web is then treated with an aqueous
di spersion of a flexible 15 cross-linking acrylic
| atex. The aqueous dispersion is such as to
i ncorporate up to 15% by wei ght and preferably about

;&%ﬁ&m@ :inake Afschlis¥d BRbYhiHenPEhYIIRE o vié@&% fit€ pad! cit {dl @Risaged

sui tabl e proportion of a croSs-linldiig cata yst

| tﬁﬂg%%w{ba% SR e o Pl Bl S lptylE paver or hybria

drained fromthe structure by gravity, or else
syeiue dlowener Vit AesitgbledBaitas dovies b natdomplssehey since 1t is

roll ers whereupon the 20 structure is then dried at a

desrgbts thitihe iSpRireRt ieddzdn ivisthduce cross-1inking. Upon
cool i ng a bonded, non-woven, open structured web has

been. achi eved, and has the follow ng specification:
Basic mass (g./sg.m: about 42.5 Dry strength: (g/25

m@@é&m 20%6’][%0%]1%0 PCT/ AU2004/ OOO@%&*’“MWP?% The roll

roll. of wpes is contai ned i n.a di spensing canister
isaHiotraingloy Smeteaplopg,and) e widsand is perforafed at 10 om intervals, so

that up to 80 wipes of 10cmx 10 cm can be torn from a free end of the roll.
Alte;rnaﬁvely, the product may be supplied in a canistér containing 200 wipes m an 8
meter roll. The non woven fabric used in the wipes is a made from a celiulosic fibre (for
example viscose) web. This web is then treated with an aqu;aous dispersion of a flexible
cross-linking acrylic Jatex. The aqueous dispersion is such as to incorporate up to 15%
by weight and preferably about 8% by weight of Vdry acrylic polymer. Upon the addition
of a suitable proportion of a cross-linking catalyst the non-woven structure is saturated
with the latex/catalyst dispersion and excess dispersion drained from the structure by
gravity, or else squeeied out with the assistance of compression rollers whereupon the
siructure is then dried at a temperature appropriate to induce cross-linking. Upon
cooling a bonded, non-woven, open structured web has been achieved, and has the
following specification: -

Basic mass (g./sq.m): about 42.5

| i)ry strength: (g/25 mmy): 225



5 plastic, has a-dianmeter only slightly |arger than
the roll diameter and has a repl aceable closure which
seals with the contai ner. Under the replaceabl e

WOoCHoRMEsoi s a canister Iid or wall provided VidGTAGHE4/000404

or nore slits disposed about the roll axis through
which an end of the roll can be dispensed. A
formul ati on such as shown in-ddanple 1 or exanple 2,
and containing an enzyne and a humectant, is added to
THekeQB@h/asly)! AP ficient 10 quantity to inpregnate

the non " woven'fabric. Thereafter, w pes may be pull ed
ffromthe  canist and torn off the roll end as
ﬁé@%]@%ﬁcyl(gﬁgge, 4% i mpregnated wipe is held in the

gl oved hand, noistened under a tap; and then used to
W pe the exterior surface of an instrunent to be

cl eaned. By virtue of the slits the container is

TRE FFEviPeY FRatagnedAn a @Qﬂhﬁiﬁg BalistetivBich i fREEEbI§ moulded from
closure may be provided t6 exclude particles and to

5 YRR bt el PSP AR B e 8 ek RS Fropfapontic

10

15

20

apparent to thaose skilled in the art fromthe teaching .
Hevwe Whishscals withibgicentagier. Wnde the eplaserl]e clpsitfrds a canister lid or
i nvention provide a-major advance in conveni ence and

wilf poasled vadeonceon moterditnaibiusdd abart ted wdiriagthrough which an end
endoscopes. The device or w pe nmay be used for 20 :

& BRI G YehBEpiBE. CR IR Hat kB 4k Siwit RSEHaRIPIO T Sr example 2,

surfaces, andthe like. The device or w pe may be

S ERleEid By Rl R Rt e G S

concept herein disclosed and the forpulation may be

" quapiiydo dmpregnete dapron WaYeH abrie+ hRerealinwWines maybe pulled from the

2004/ 094080 PCTI AU2004/ 000404 _15_ THE CLAIMS OF THE

dahi¢tENEhONrARH (ASrdAOAd MR ecded. Analsepa ingpregnaikbwiperis held in the
cl eaning a nedical instrunment including: a fabric,

SAbRA 1298, mSRRNSE uhdR 885 3nA dhe ¢sBd o F4PPRE lekiePRdr surface of an
conprising at | east one enzyne, a surfactant and

instrument to be cleaned. By virtue of the slits the contaiper is moisture permeable. An

addifional oufer removable closure may be provided to exclude parti’cles. aind to inhibit

moisture loss. However the slits ensure that the moisture can permeate the package.

As will be apparent to those skilled in the art from the teaching hereof use of a device or
wipe according to the invenﬁoﬁ provide a major advance in convenience and efﬁcacy
over existing methods for cleaning endoscopes. The device or wipe may be used fof
cleaning other medical and non medical instruments, surfaces, and the like. The device

or wipe may be embodied in other forms or be manufactured from other materials

without departing from the inventive concept herein disclosed and the formulation may

be varied without departing from the invention.



5 a hunectant 2. A cleaning device according to claim
further including a disinfectant conpatible wth said
at | east one enzynme. 3. A cleaning device according to

WOocad/epdesoor 2 wherein the at | east one enzyne RGI/AU2004/000404
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sel ected from protease, alcal ase, cellul ase, |ipol ase,

and conbi nations thereof. 10 4. A cl eani ng device

according to claim3 wherein-tlhe enzyne is present as

a solution or a suspension in an anmount of 5 to 25
WVCITAIVIS G TRPE IAVENTIONAIE A FOLIBWS:e
according to claim4 wherein the enzyne is present as

a solution or a stispension in an anmpunt of 10 to 20
%V w of the conposition. 6. A cleaning device

according to any one of the preceding clains wherein

ihe 2xlenpingdzme fos clhabing neepdicabinstamentimekiing: adebric, wips, or
sodi.um chl ori de, glycerine, borax, ethylene glycol,

Bi iRy iepR oty d Q}ithaﬁfbn?ﬁmidﬁaﬂ‘oh@ﬁﬁingm@ isaef onefenzfme, a surfactant and
cl eani ng devi ce according to any one of the preceding

' onprising glycerine as a hunectant. 8. A ..

& hitlndBaf

cl'eani ng devi ce according to any one of the preceding

cl ai s wherejin the 20 hunmectant. is present in.a .
Erouhtolging fstics AoRaTing foraEmd durthp vRatudios sk et empatible
reduce any hazard which would arise fromuse of the
withyeme at teaslronefapzyme9. A cl eani ng devi ce according to

any one of the preceding clains wherein the hunectant

1S PA&R@RIng dbvite R th QMBI 1Ndrd Whé@ein the by lcaét dnBenzyme is
enzynme during storage. 2004/ 094080

PCT/ AU2004/ 000404, - 16 i Lding
R Sl o Tt of e, AR, A AR BRI ARTRLE
conposition jn_an ampunt of 1 to 10 %W w of the .

omd slgantpg device according to claim 3 wherein the enzyme is present as a solution

or a suspension in an amount of 5 to 25 %w/w of the composition. -

5. A cleaning device according to claim 4 wherein the enzyme is present as a solution,
or a suspension in an amount of 10 to 20 %w/w of the composition.

6. A cleaning device according to any one of the preceding claims wherein tlie
humectant is'selected from calcium chloride, sodium chloride, glycerine, borax, gthylene
glycol, propylene glycol and combinations thereof.

7. Acleaning dévice according to any one of the preceding claims comprising
glycerine as a humectant.

8. A cleaning device according o any one of the preceding claims wherein the
bhumectant is present in an amount to ensure that sufficient water is absorbed to reduce
any hazard which would arise from use of the enzyme in dry form. |

9.  Acleaning device according to any one of the preceding claims whetein the

humectant is present in an amount to maintain activity of the enzyme during storage.



11. A cleaning device according to claim9 wherein the
humectant is present in the conposition in an anmount
of 4 to 7 %/ w of the conmposition. 5 12. A cleanin

WO 204088088 ccor di ng to anyone of the precedi ng &G Hg2H04/000404
wherein the surfactant includes at |east one
non-ionic surfactant. 13. A cl eaning device according
to claim12 wherein the non-Féhirc surfactant is
present in the conposition in an ambunt of 5 to 45

1V VA clAnind debRBRLASIHRMD CRiB Govlidtinghahymbaatiepbent in the
the preceding clains wherein the to surfactant 1s a

syntheti ¢ Qr natuy: I I 2 15, A
Cgﬁggﬁﬁﬁ’gm%%\ﬂa@émg‘é@%olrgol ﬁg&"t%r ."’Z"Efgﬁ) %%Jgﬁ%o%ﬁ:ﬁbé precedi ng
claims wherein the surfactant includes at | east one .
idni ohicleanigedgvica gecordme tacleis Avhrgeigdls Waneday dzprrgent &1 the
claim15 wherein the anionic surfactant is present in
dolfositioRas kh emoubtoftENwity offthdcdmpdsiiion/ w, 15 17. A

cl eani ng device according to claim 15 or 16 wherein

5 fohe RUYABE BUELAELAInglS iy oRYSHRE BrRBTng YaRAORALR O
phate. 18. ev

sul cl eani ng I ce according to anyone of
clains .1 0 erein the total . surfactant in the
SE’J%%FB%‘% IP?Z"Bﬁe% %Zﬁ”f’r\%@%ﬁ BeRsIoRLC %‘F{ai‘léﬂf“ 0 45% w w. 19. A

cl eani ng device according to any one of the preceding
13| aiAvsletning device aetandingdo elaim (2 pyhesein (hanopelonipsuriactant is
cl eani ng devi ce according to any one of the preceding

peésahiih (BElaghpskifien in) arf £ABME oflb tb 88%4why.porti on of
external |y adherent soiling on a surgical instrunent

1%3&_ f[ATE}%%L #gg{%%%@doﬁl%gw 1o A Bl%é&ﬁﬁg claims wherein the

10" surfactant is a synthetic or natural alcohol ethoxylate.

-}

15. A cleaning device according to any one of the preceding claims wherein the
surfactant includes at least one anionic surfactant.
16. A cleaning device according to claim 15 wherein the anionic surfactant is present
in the composition in an amount of 5. to 15 Y%w/w.
15 17. A cleaning deviee accordjr-lg o claim‘ 15 or 16 wherein the anionic surfactant is a
hydrocarbon sulphonate or sulphate.
18. A cleaning device according to any one of claims 12 fo 17 wherein the fotal
surfactant in the composition is in an amount of 15 to 45% w/w.
19. A cleaning devic-e according to any one of the preceding claims further including a
20 preservative: |
20. A cleaning device according to any one of the preceding claims a;iapted to

i) remove at least a portion of externally adherent soiling on a surgical instrument by

mechanical wiping; and



~11) to redistribute any remai ning external soiling

such that it is distributed as a filmof thinner and
nore uni formthickness than on the unw ped instrunent.

w®RH004/80408ani ng devi ce accordi ng to anyone of POFAU2004/000404
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precedi ng clains adapted for use in cleaning an

exterior tubular surface of a surgical instrunment. 5

22. A cleaning device accordiqiy-to any one of the

precedi ng cl ai ns adapted for use in cleaning an -

%?h?ﬁﬂ%&l&ﬂ éﬁ&mﬁﬁ&ng%ﬁﬁ% ¢£Qﬁﬂ%&$%%ﬁ%ﬁﬁn€MBdasaﬁhnof
eani ng devi ce according to any one 0 e precedi ng

cl.ai ns adapted to contact_  a suybstantial are &f an

thiprey 3afl more upiferar Hreknesy than on Hi WWVIPest ISBRMERL  he

instrument. 24. A cleaning device according to claim

26. adaglemdng deviogagerding mranyoie abthetpraadinOc] siagradested for use in

an external circunference of a tubular portion of the

Raib AR BicABA nibhlaf Buitsbo oraShidien thaaigher mebl e in 2

radlag dlrectlon . | eaning deV|ce according to

ne of 't rece cl ai ns ted.to sl.ide
33 aRgesting, a%aa?toapygﬂfa PRy dpinbapigd for usein
i nstrument so as to wi pe the surface thereof. 15 26.
pleaning an agtedeniubalas gedicgion gn adasagPone of the
preceding clains fabricated from hydrophilic fibres.

23. A ditmi dictertedigao ahdiong of theprotedhg oddintshdapted to contact
preceding clains fabricated from polynmeric material.

2 &bsﬁgﬁ%ﬁ%@ loRen AeMhES cfi‘&gﬂ Eén@g 8f Qtlﬁ'ﬂl’arzﬂ?‘mﬁf ofttﬂ@mstnmlent

precedi ng clainms conpose Vi scos bres and

BB R G S BB ARLS S5 8 B3

pol ypropyl ene fibres forma honbgeneous m xture
degnefised abyextenred eitimfprense lofi p delslarporias of the irsfyumentaad which is
web with substantially no free fly away fi bres.

resiliently deformable in a radial direction.

25. A cleaning deﬁce according to any one of the preceding claims adapted to slide
axially along the length of a tubular portion of the instrument so as to wipe the surface
thereof.

26. A cleaning device according to any one of the preceding claims fabricated from
hydrophilic fibres.

27. A cleaning device according to any one of the preceding claims fabricated from
polymeric material.

28. A cleaning device according fo any one of the preceding claims composed of
viscose fibres and polypropylene fibres.

29. A cleaning device according to claim 28 wherein the viscose ﬁbras and
polypropylene fibres form a homogeneous mixture tangled by a needling technique to

form a low density web with substantially no free fly away fibres.



WD 20041094080 PCTI AU2004/ 000404 -18 30 A cleaning

devi ce according to any one of the preceding clains in

the formof a wpe, or roll of w pes, fabricated from
WO acpgobiseri c foam textile, paper or hybrid wmereyg2ed4/000404

31. A cleaning device consisting in a fabric, w pe or

sponge i npregnated with a 5 hygroscopi c enzyne

cl eaning fornul ati on contai ni n§- one or -nore enzynes,

one or nore surfactants and an enzyne stabilising

ot g . . , _ ;
e £ Pt viee BM e SPULERTRTN BDIUhE AR Mo R ot
- surface ef-a tupular portion _of an_endoscgpe in need .
gpe- Lol Oof §apgsngbr ?ﬁﬁow%mﬁa% form- g ttepaperenhyhgd
a groove extending fromone end of the pad to an
mppddi te 10 end and adapted resiliently to engage the
exterior surface of the tubular portion of the

- 3NAOSERREREWERES Binsilh ﬁ?@ftﬁ-ﬂ%,ewgﬁdo bR RaaRLERd wi
al one or ngth a‘cc;]sn'pl e%rent aafy pa toﬁﬁsu st fﬁ't’ 5 _dywmn'r’L
i on

ircl-e the exterior surface qf. the tubulsar. port
5 HBE S e e Bty b B FortrintReone o affiaes fee or more
exterior surface of the encircled portion, whereby to
¥ preyswistabdicing systensur f ace as the device is
slid longitudinally along the 15 endoscope tube. 33. A
32] eantlagiciedévie: aeo@inl Gy ene baile fecedhsr dhimstBeuRAd cleaning
is formed of a needle felt and has two spaced. apart

aR BE@HbPLurB08Y £ Bubafe oﬂon%f%ﬂ%hﬁo@o@éﬁ{ﬁ&@dggﬁd L, g, said
Si es of a

maybe folded 1nto alfrgnnent on opp e Si

tubul af ,axis to forma tubular. tunnel resjljentl .
deyigec g Roadhastiegt Soary Sendne fromm did ke piogn opposite

an endoscope about its 20 circunference. 34 A cleaning
16 epfbandedapted arsilionlyito cogage thaextosioroicfray oEthe dilridat rmiidornt of the
a | ongitudi nal
endoscope exterior surface, the pad being adapted alone or with a complementary pad to
substantially encircle the exterior surface of the tubular portion and being resiliently
deformable so as to engage the exterior surface of the. encircled portion, whereby to
uniformly wipe said exterior surface as the device is slid longitudinally an'ng the
15 endoscope tube.
33. A cleaning device according to claim 32 Whereih the pad is formed of a needle felt
and has two spaced apart parallel grooves each of arcuate cross-section which may be
folded into alignment on opposite sides of a tubular axis to form a tubular tirimel
resiliently engaging the exterior surface of a tubular portion of an endoscope about its
20 circumference.

34 A cleaniing device according to claim 33 which may be folded about a longitudinal

fold seam.
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fold seam -19- 35. A cleaning device according to

anyone of clains 1 to 27 fabricated froma non woven

fabric and inpregnated with one or nore enzynes, one

or nore surfactants and at |east one hunmectant. 36. A

cl eani ng device according to claim35 fabricated from

a non-woven fabric 5 and inprgghated with a plurality

of enzynes, a plurality of surfactants and at | east

one azhu . : e ; i

dovree. Popieiithe d5feo SoBRERTRRL R lal: #4827 RMliiod from 2 nom
cl eani devi.ce including at |east one single use

£ SR BhriC B GRS M A0 SR O S rRurtactants and a
surfactant, and a hunmectant. 10 38. A package

adesgt ohiafymastagt.ai m 37 wherein the package is noisture
perneable 39. A nethod of cleaning the exterior

sur Bace Aofleamiskld@i€Pdccbitisid tarsiin IabBAeded fiberefin-woven fabric
said nmethod including the steps of: (i) w ping the

e ) .

o EaE g Biid QR pUISHG I RS p RREAIH OF okt 8 dtSeast ome
igstr% nt and slid longitudinally to mechanically 15

r eBY g@ross soiling and at the same tinme redistribute

any residue remaining to a _substantially uniform, .
t hi 3knedackpge contgining a cleaningdiewse foricleaging augisy ipgfaiument, said
surface to treatnment with an enzyne and a surfactant.
4flearfngré¢hicatinalndaredit hepst anecdimdlenu@Nabtie veipa oaspoage imprepnated
pad or wipe is held around a tubular portion of the

S¥HH lafi dhzyi lal suPBAhnt, Bnda ARBBRAntWNI ch exerts a force
acting 20 radially towards an axis of the tubular

por g’_onA C gaﬁcl:brr. iaﬂﬁ.3'7 in thé pac sture permeable
1 AG e R TE . fePE] R el I

accordin clarm erein the resi
redjstributed to.a nor . N .
CHQS Afietfod of cleang:log fhe exterior surface of a surgical instrument in need

thereof, said method including the steps of :

(i) wiping the exterior surface, wherein a resilient pad or a wipe is pressed against an
exterior surface of the surgical instrument and slid longitudinally to mechanically
remove gross soiling and at the same time redistribute any residue remaining to a
substantially uniform thickness, while at the same time

(i} subjecting the surface to treatment with an enzyme and a surfactant,

40. A method according to claim 39 wherein a resilient pad or wipe is held around a
tubular portion of the surgical instrument in a manner which exerts a force acting
radially towards an axis of the tubular portion of the surgical instrument.

41. A method according to claim 40 wherein the residue is redistributed fo 2 more
uniform thickness about a circumference and a length of the tubular portion of the
surgical instrament.

42. A mefthod according fo any one of claims 39 to 41, wherein the treatment of

step (1) inciudes a humectant.



~uni-formthi ckness about a circunference and a Iength
of the tubul ar portion of the surgical instrunent.

42. A nethod according to anyone of clains 39 to 41,
“wowtaneimot he treatment of 25 step (ii) incl ud€3/A02004/060404
humect ant. WO 2004/ 094080 PCTI AU2004/ 000404 -20 43. A
cl eani ng device substantially as herein described wth
reference to anyone of the d2&w ngs 44. A cleaning

devi ce substantially-as herein described with

4361 & eRGRink A FRY Sl‘i’lfk?an‘ﬁfa]ﬁr Q@h&r@iﬁaﬂ@&%d%ﬁn reference to any one of the
drawmgs
44. A cleaning device substantially as hefein described with reference to any one of the

examples



