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The invention relates to a surfactant systemfor use in aqueous
conmposi t i\pg9dkde nore particularly to a surfactant systepryRigotdfiokn. oOr
addition to, aqueous enzyne based cleaning preparations. The invention has
particul ar advantage when enployed in enzyne based cl eani ng preparations

i ntended for use for cleaning nedical kAastrunents. BACKGROUND ART 20 Any
di scussion of the prior art throughout the specification should in no way
be considered as an adm ssion that such prior art is widely known or forns
part of comon general knowl edge in the field. The invention is herein
described with particular reference to conpositions for cleaning nedical
instrunments, but is not limted to that use. As herein used the term 25
"medical instrunments” is intended broadly to include surgical instrunments
such as scal pels, biopsy instrunments, clanps, and the |ike; endoscopes,

col onoscopes, | aparoscopes and ot her paraphernalia used for surgical

i nvestigation or intervention; and other instruments used in the practice
of nmedicine, surgery, and dentistry which require cleaning, disinfection
or sterilisation. The termis also intended to include instruments 30
havi ng sim |l ar cleaning requirenments such as those used in hairdressing,
cosnetic treatnents, tattooing, body piercing etc as well as other
applications where renoval of human/ani mal sebum and/ or body secretion is
requi red. Many nedi cal instrunents are WO 02/18530 PCT/ AU01/ 01094 -2 nmde
fromor incorporate a variety of construction materials and cl eani ng
conposimi ons nust be such as not to attack any such materials. It is
conmon practlce to cl ean qﬁglcal instruments after use with one patient and
prior to tP r by scrubbing to renove bl ood, tissue, |oose
proteinatious 5 and ot her soils, and then soaking for a predeterm ned
period in an enzynme preparation adapted to further digest or |oosen any

pr ot ei naci ous materials remaining on the

TECHNICAL FIELD

15 The invention relates to a surfactant system for use in aqueous compositions and
more particularly to a surfactant system for use in, or addition to, aqueous enzyme based
cleaning preparations. The invention has particular advantage when employed in
enzyme based cleaning preparations intended for use for cleaning medical instruments.
BACKGROUND ART

20 Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common
general knowledge in the field.

The invention is herein described with particular reference to compositions for

cleaning medical instruments, but is not limited to that use. As herein used the term

25 “‘medical instrﬁments” is intended broadly to include surgical instruments such as
scalpels, biopsy instruments, clamps, and the like; endoscopes, colonoscopes,
laparoscopes and other paraphernalia used for surgical investigation or intervention; and
other instruments used in the practice of medicine, surgery, and dentistry which require
cleaning, disinfection or sterilisation. The term is also intended to include instruments

30 having similar cleaning requirements such as those used in hairdressing, cosmetic
treatments, tattobing, body piercing etc as well as other applications where removal of

human/animal sebum and/or body secretion is required. Many medical instruments are



I nstrument surface The instrunents are then rinsed clean and subjected to
further disinfection or sterilization procedures. To mnim ze the

possi bi | ipfyoR{sssd 0SS infection instrunments used with one paf/hgito186
desirably cl eaned separately fromthose used with 1 o another.
Preparations for use in cleaning nedical instrunents consist generally of a
concentrate conprising one or nore surfactants in conbination with one or
nore proteolytic enzynes. The concentrate is diluted to a working strength
(normal ly Wr ' H | : : 146 hin b has
been descrliﬁ%de yoﬁlgl%%gﬁ%%?o(f ?Bhl%s\%g??%}ﬁrr%%g?%%g?. Th?ggﬁg{)%%g%at I ons
used i nt ermadtibesatt as Hodto attack any sughosaierdzle. EPI ZYME (r) a product of .3M

MEDI ZYME (r) ( roduct of Whitele I.ndustries Pty Ltd....Sydney Australia)
And ENDGZYVE ( if R comihonirap i Rlea mestal miskEen S hlemsd v TRt |, O
products aifr4shekttchyoibafet by ScrabinptdRinovE BRbd, fifk8E dobRTRbtmatiowreed for
products which are nore efficient, and especially for 20 preparations which

are capablaadothexsbilsand then spaldug farampredsteringved pegpd &t freendymemseparatigng hi n a

shorter ti t han.t hose. currently available. The ¢ . st be

Sur T of eniigeie 30 PR Sigpl o T en alitaleTetope Flferp SERMH S BT )%, e
needs of GASHRAGHR surfit® THOInLuBEntS wrefthed Afked ciah ahid bubjedtedtol fikharan be
fornul ated in concentrated aqueous solutions is limted. Either_ the

sur f act antdisinfestion pheteriizaion peageduresabFe Migimize thapossiibyniicenss Infeedion| i ng in
problems of 4f 0am 0. AN ﬂl $ﬁétcﬂa%nt 42 ?é’éir%ly d%%% Eelfp%fa?ag oRTHEEd Nea s ur face
t ensi on, S I'T1T Z€ ot'her cornponents of “the system suc as enzynes, or
suf f er 1r amoHeRer di sadvantages. Mostly, formulators utilize surfactants
chosen froma small group of .conventional _and well known nonionjc

surfactants whiRueparpbeRs _é\é??lﬁélfﬁ@ngéneéécaéii{smﬁ%tﬁG?R»Slqt@Pn@ﬂbhOkaes, but
there. 1 e 5o fihd QRfhaild Gt oi Sadle WAL il REBillbh Ok Ao driERi-EVed

ef ficiency. I'S [ e ITnvention to provide an 1 nprove
sur f act antpresiyritiendyrdesd fTheportentmateds dilined toemwbsking strdnath (moandliyom t o

provi de an enzyne based cl eani ng 02/.18530. PCT/ AU01/ 01094 -3 osition
whi ch avoi B@dpidse)d dyutien) nriog t%‘llsieo%’)lfrsfldéﬁm%‘ at‘BP&@‘T’ Pren de 1’89(‘-?@] NOVB
perfor H?n%oﬁgﬁ%-ﬁ&%ﬁﬂéﬁdﬁg Wﬂr%ﬁ?ﬂ@é&‘&t&ﬁatﬁmﬁlw & tRgPect the
i nventi on provi des an aqueous conpositio
purpose are EPIZYME ® a product of 3M, MEDIZYME ® (a product of Whiteley
Industries Pty Ltd., Sydney Australia) and ENDOZYME ® (a product of Ruholf

_ Corporation, NY, USA). While such products are generally effective and widely used

=t

there remains a need for products which are more efficient, and especially for
20 preparations which are capable of achieving a predetermined level of effectiveness
within a shorter time than those currently available.

The concentrate must be sufficiently stable in transit and storage prior to use to
satisfy the needs of commerce. The choice of surfactants which in practice can be
formulated in concentrated aqueous solutions is limited. Either the surfactants limit the

25 storage stability of the concentrate, resulting in problems of foaming on dilution, provide
insufficient reduction in surface tension, destabilize other components of the system such
as enzymes, or suffer from other disadvantages. Mostly, formulators utilize surfactants
chosen from a smaﬂ group of conventional and well known nonionic surfactants which
have been found to be satisfactory for such uses, but there remains an unsatisfied

30 demand for formulations of improved efficiency.

It is an object of the invention to provide an improved surfactant system, and of

preferred embodiments of the invention to provide an enzyme based cleaning



5 conprising in conbination an al kyl pyrrolidone and an al kyl

pol ysacchari de. For preference the alkyl pyrrolidone is a C8 - Cl18 |inear

al kyl pyrwelohdg3g. N dodecyl pyrrolidone ("N-DP") is higblyaRoshfiosed.
Desirably, the al kyl polysaccharide is an alkyl polyglucoside ("APG").
According to a second aspect the invention provides a nethod of enhancing
the 10 efficacy of an enzyne contai ni ng conposition for use in cleaning
medi cal instrunments conprising the step of including an alkyl pyrrolidone
and an al k : harl r -ﬁ%ﬂg&gpﬁ b Y ik oncentrate
whi ch contg#ﬁgﬁgﬁﬁﬁgg@gﬁ%ag%gg% |ndﬁ#%%?% e flrstiggg%%fhggﬁggrt of its

f or mul at i operfdmtané¢dne surfactant system can be added subsequently either to

t he concen t K Lon. 15 According to a third aspect the
i nvention M@@Mﬁr&g’mng a nedical instrument including the
step of treati “Qc&&ﬂingriéTarﬂf&%%ecﬂﬂe'ln@enﬁgﬁ'@fbiﬂidés% aqhétfik ¢npesifibn | €ast one
enzyne, an al kyl pyrraolidone and an al kyl pol ysaccharide. Unl ess the

cont ext 5cl eempiysingnutomdsnaionanwilgs pytrolidangaod an alkyl pelgsacchariden and t he
clains, the words "conprise' .. .conplising ,..a e like, are.to be
construed in an®PFHE “ﬁ%?ﬁ?&‘@érﬁ’éfg‘%ﬁ%“&}g&@d% E‘hea&ﬁ‘%w&&éfl&e%'aust i ve
sense; thalodetyl HrAMoné ("N-DE" S8 Ashly frlefertedC Dedirakly, tAsl AlkPDpolysaethRibeli®” -

Al kyl pyrrolidones are known to reduce surface tension progressively with

i ncr easi ngaw elkykpalyglucaside (ARG Br achi evi ng a mi ni mum surface tension

(maxi mum ef f ect,i venes at a.conceptration of about 1% i n e e of
dodecyl pyrroli 6‘8?105855332’ fgecaoﬁxgﬁqugfgﬁé%qnﬁo? Rléové(gegg I%%h%dc/?{/?nh%g?lpgﬂ?edone,
whi ch cnceffiché) bfutSene Pk esRAMEhg! nigdeitioft u¥Y ih Slehnthy hiedicaDinstrii@ents
respective pyrrolidones in water. This has in the past inhibited their use
i n concent cFempdsingthesteptafandledingranrlkyhpsarnlidens and amallsyl pedyraesharidey st em i s

subst anti o deqPieaeangy th opfngs it & Beeli B vl Al FRoant heiPrifie °"
addi tive agc@ediri@spert A gard RiToimilatien) busthe s@rfastart sghaetaeyh bpydded | done

("n- DP") in conmbination with al kyl polyglucoside, ("APG') was added to
sol utions pihspaneatly cithesite thecaonemmtiaty @ dhe WRAEREFAMIGR. avai | abl e enzyme

ver o VED 2V 1 1o EREEDR R e et b ORiins BTt e Teo

medical instrument including the step of treating the instrument with a composition

CD.

including at least one enzyme, an alkyl pyrrolidone and an alkyl polysaccharide.

Unless the context clearly requires otherwise, throughout the description and the

claims, the words ‘comprise’, ‘comprising’, and the like are to be construed in an
20 inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense
of “including, but not limited to”.

Alkylpyrrolidones are known to reduce surface tension progressively with
increasing concentration in water achieving a minimum surface tension (maximum
effectiveness) at a concentration of about 0.1% in the case of dodecyl pyrrolidone and

25 about 0.002% in the case of octyl pyrrolidone, which concentrations correspond to the
maximum solubility of the respective pyrrolidones in water. This has in the past
inhibited their use in concentrates, since the maximum concentration in an aqueous
system is inevitably less than fully effective as a surfactant when diluted to any
substantial degree.

30 BEST MODES FOR CARRYING OUT THE INVENTION

An additive according to the invention consisting of n-dodecyl pyrrolidone ("n-
DP") in combination with alkyl polyglucoside ("APG") was added to solutions prepared

from each of three commercially available enzyme cleaning preparation concentrates.



"NOVO formul ation", a product described by NOVO | NDUSTRI ES i n Novo Nordi sk
Publ i cati ons Applicati on Sheet B-613, "Application of Enzymes in Detergents

for EndageQpgsssh €ani ng”, was al so prepared and tested. Ipcfi};\qmilgﬁ)bg
described 1n Table 1 5 the additive consisted of 0.2%Vv w n-dodecyl

pyrrolidone ("n-DP") and 0.1%v w of al kyl pol yglucoside ("APG') in each
case based on the weight of the concentgate. The NOVO Formul ation
(Concentrate) is as follows: Conponent %W w 10 Non-ionic surfactant (Teric

g|h_|92)”1§e 5‘%%%@/@%@% Cfﬁplg%t ease?ﬁilS m;%&ffo(ﬁﬁhns?lgcgg)ﬁﬁgd \l;\g]ter

to 100 PpHNOYO foheukkoa’mprotwpdesctibaby NOV@RNDUSIRIES imdovoNoudisk

Conmponent %W w _Tap. wat er, 0, Terjig,BL9 (.non.jonic su ctat 10.0
Preser vat|3@1@at1‘5352@@929%8§?%§rﬁ31gépé“@ i0B 95 RZ)Tgs; 1 g T Propyl ene

A ycol asiaRB el 23d tERd. aRethd tésts &%@Eﬁb&dﬁﬁ%@l&l
Per f une ooli’%‘fg’rsed’%er to 6” 'k Mepared] atd tlfda. O the {ot
5 the additive consisted of 0.2%w/w n-dodecyl pyrrolidone ("n- DP") and 0 1%w/w of

alkyl polyglucoside ("APG") in each case based on the weight of the concentrate.

The NOVO Formulation (Concentrate) is as follows:

Component Yow/wW

10 Non-ionic surfactant (Teric BL9) 12
Propylene Glycol 22
Triethanolamine ' ' 7
Boric acid 4
Calcium Chloride 0.1

15 Savinase 16.0L (Protease) 13
Termamyl (Amylase) 7
Water to 100
pH 7

20 The Epizyme composition (concentrate) is as follows:
Component Y%ow/w
Tap water 19.0
Teric BL9 (non ionic surfactant) 10.0
Preservative 0.15

25 Enzyme stabilizer 6.0
50% caustic soda 2.5
Propylene Glycol 6.0
Protease 10.0
Lipase 0.2

30 Amylase 1.5
Cellulase 0.5
Perfume 0.15

Water to 100.0



By way of exanple the protease may be subtilisin, the anyl ase

Al pha-anyl ase, the cellulase my be endo-1, 4-bet a-gl ucanase and the |ipase
may be Trygeyigbycerol. However, other enzynes or conbi nperQRS1/E{00gNZymes
may be substituted for these. 5 Each of the cl eani ng conposition
concentrates were diluted at a rate of 1 part of concentrate in 100 parts
of standard hard water (0.304 g cal ciunschloride and 0.065g of magnesium
chloride per 1L of distilled water. Therapeutic Goods Order 54 &

Qui del i nes, 1996, p. 17). The efficacy of each product was then tested

agai nst standard soil preparations on glass slides, (1) neat and (2) with
the additi on of Bpwag@d exanysie e proteasedhaygbd subtilisin iheemylam.Aliihmamyl‘ais@i ency

f th t i d hi ) d
at vari oushs %%aﬁs;t-éﬁy'é&%n%ﬁﬁ”éi L eibadieg =61 v inene won b8 PN e S Ie  Son
with resul éw&f Ao doblittitioRgot e yREe hdaly %@sﬁﬁ&ﬁﬁt@&?&tﬁ@set he

I nventi on. Accelrerate agl ng tests are sunimri zed in Table 2. Details of
t he prepar atlonEmhofil&deammhmlﬁoacpac@mwﬁwem@Mbéaeamtﬂjofl\/parhoﬂs f or

Ascertaining the d e rf r ppnGe "

(SOFW J oun‘is‘d%']“’E”E‘Z"é“J mJ]Zﬁ Pﬁgﬁﬁ "“Eﬁffg?arﬁ'w%?_r éed?aégﬂa'{] ngté’ gﬁa‘i@ 0678 Phscope
slides 20 Bugkiui &H&‘i’delr\%?tlL JPAREd mxate&mTﬁsgaﬁéutfc@wset&dbpsa&hl eve score
8. NOVO- EPI'ZYME MEDI ZY! ENDOZYME formul ation Neat Wth neat Wth neat
Wth neat GwidblinesPI9%PE WB’GTAPGfﬁcaC}q-of-reaeh prodbet wasDhen tesfedragpmstgandenl 68 67
47 120 93 >480 24 40C 52,37 87 7 .30 19 65 53
170" 140 VeoH AR ionsak elp Tiissdaedt ind ()it bR hdaingn bE AR aldige, U oo (in
m n) regui fc3erdiny RHE ﬁx\(r@ntﬁﬁorﬁxeje@ﬁ&éﬂ&ybf&]%@‘épéﬂuo NGV reiqirddidiachiisvt §YME -

ENDOZYME fornulation . .
given score) was measured at various temperatures. The results are shown in Table 1 in

comparison with results of compositions including the additive according to the
invention.
Accelerated aging tests are summarized in Table 2. Details of the preparation of
15 standard soils is given in table 3 and "Methods for Ascertaining the Cleaning
Performance of Dishwasher Detergents" (SOFW-Journal, 126. Jahrgang 3-2000)

TABLE 1
Soil carrier glass microscope slides

20 Burnt minced meat. Contact time (min) required to achieve score 8.

NOVO- EPIZYME MEDIZYME ENDOZYME
formulation
Neat | With neat With neat With neat With
APG APG APG APG
+ + + +
n-DP n-DP n-DP n-DP
25°C | 95 68 67 47 120 93 >480 241
40°C | 60 46 52 37 87 71 212 157
50°C | 42 33 30 19 65 53 170 140




Neat Wth neat Wth neat Wth neat Wth APG APG APG APG + + + + n-DP
gonggg)P n-DP 25C 53 38 35 25 39 30 69 51 40C 39 31 24 19 29 23 50 35

9 16 31 28 Edinburgh Soil. Contact tinmepf ' equi red
Do achi ondButeat) (full renoval) NOVO. EPI ZYNE NEDI ZYNEPETN%R/Eﬁ :
formul ati on neat Wth neat Wth neat Wth neat Wth APG APG APG APG + + +
+ n-DP n-DP n-DP n-DP 25C 28 25 21 19 .26. 23 32 28 40 C 21 20 11 10 17
11.5 25 35 50C 18 15 9 9 11 10 18 16 5 N DP: N-dodecyl pyrrolidone

(Sur fadone 300. from | At ernat i onal . L:al ; kyl
pol ygl ucos}\}& T ANRKSEY 1 oﬁ#}c%ﬁfg@%@ﬁ%@d&?%g@éﬁ%ﬁé{froaq | aEegl?A@?i %/i on
rate: 0.2 WwWho NRJBwd 0.1 WepiyARESt 0 CONCRIEDIAYMB | ut | BNDOZYMEL part

of concentrate inelAQ1pghts of standard hargd water 10 As|is evident firom
Table 1, t] j.q(u e A T Ve dUCEReat '€ L With | clmbal €0 | Wath t|he
conposition to ac PRvel &0 ven Scor e @g dopes so atApéch terrperﬂt . |The
additive ifs espegially ectfive at |l r tenperatures. 15 Alth ug t e
resul ts shpwn in| Tabl e| T wer el obt ai Ned_usi ng 0.2 wWwe OP and |0. b\ﬁ/\ﬁ% APG
to concentfate. the rat®®ht INDP td WBE g PO 1k s pridkdi dd
that the rp23 % beShet wedh 14;&3& by \véi ght b39al ky|3 yrrqilfﬁfhnnp 2 2 darts
by wei ght p40°@l k39 pol ypl ucoszle andl®3 par[29 by we2hht ofS&l kyl|35
pyrrolidonesd e 1] part o wei ghfo of  Jalgkyl pplygl ucpsé de, |ndre prigd&rally

between 3 parts by weight of al Kyl pyrrolidone to 1 20 parts by weight of
al kyl pol yglucoside and 1 part by weight of al kyl pyrrolidone to 1 part
Edinburgh Soil. Contact time (in min) required to achieve score 10 (full removal)

NOVO- EPIZYME . MEDIZYME ENDOZYME
formulation .
neat With neat With neat With neat With
APG APG APG APG
+ + + o+
n-DP n-DP n-DP n-DP
25°C |28 25 21 19 26 23 32 28
40°C |21 20 11 10 17 11.5 25 35
50°C |18 15 9 9 11 10 18 16

5 N-DP: N-dodecyl pyrrolidone (Surfadone LP 300 from International Speciality
Products),
APG: Alkyl polyglucoside (ALKADET 15 from Huntsman Corporation Australia)
Addition rate: 0.2 w/w% N-DP and 0.1 w/w% APG to concentrate
Dilution rate: 1 part of concentrate in 100 parts of standard hard water
10
As is evident from Table 1, the addition of the additive reduces the time required
for the composition to achieve a given score and does so at each temperature. The

additive is especially effective at lower temperatures.

15 Although the results shown in Table 1 were obtained using 0.2 w/w% N-DP and
0.1w/w% APG to concentrate, the ratio of N-DP to APG can be varied. It is preferred
that the ratio be between 1 part by weight of alkyl pyrrolidone to 3 parts by weight of
alkyl polyglucoside and 3 parts by weight of alkyl pyrrolidone to 1 part by weight of
alkyl polyglucoside, more preferably between 3 parts by weight of alkyl pyrrolidone to 1

20 parts by weight of alkyl polyglucoside and 1 part by weight of alkyl pyrrolidone to 1 part
by weight of alkyl polyglucoside.



by wei ght of al kyl polyglucoside. WO 02/18530 PCT/ AU01/ 01094 -7 The
concentration of NNDP and APG is each preferably less than 7.5% w w of the
concentr ' ess than about .0075% n the concentrate i ' of

| part c%@gé{lﬁsz’;‘%e: 100 parts water) and nore preferably ?gTﬁygtho gn 3%
w w. The actual concentrations enployed will depend on the surface tension
properties required, the 5 hydrophilicity. of the al kyl polyglucosides and

t he degree of hydrotroping provided by other excipients in the fornulation

to the al kyl po | ucosi | | raf | r with
respect to indi W‘gﬁ%ﬂce‘% %niogﬁ'ﬁsapﬁ%ﬁ EeJ] ° %&éﬂ?ﬁée%&‘?gg‘%’w@ﬁ@

addi tive ifheaof@ngan!(G61a9ihag abagt.6075Vi thesinktmratclardilsionaf ¢parhat t he
additive slightly ir’rgroves storage stability, or,  at |east, does not 10
adver sel y ednceatrate:{00 paxts water) Radkaiose rglampbly dsless thar Y4 ‘ffs”-i Hhegqteal

concentr at ol at | : , : 9 ) ihelDd NOVO-
EPI ZYNVE Nﬁ%f%?%ﬁ%&%ée&%]?%#gﬁﬁ%%%% gtiﬁm%épg‘?p%ﬁshﬁﬂ}eiﬁﬁ{a’ th neat
Wth ABG WitopREcifP6T the alkylpotyglnedsiies -abiP the difgrae-diydfeGiopingio@iBedBy 95 95
93 93 40C 89 89 91 91 85 85 80 83 47C 77 84 .85 87 69 74 73 78 Assessed
usi ng B 869Hex E%ipients fhe NS byl pefeliagesideras el 2ol adiexur e 1)

The additi%ﬁ%ﬁqﬁ&'(ﬁ%ﬁg itﬁrésgg%ift@m;ihﬁmfﬁlﬁlgﬂ%dﬂ{[ion were as for table 1.

20 Tabl e 3 shows -t ect varyl ng concentration and ratio of the
al kyl pyrrol i donBablad shbky thealffecat afdths adiitivd in acesletatedsagig testatThehesults

conposition is effjcacious.in_redqucing contact tjines for .cleaning,over a
Wi (rjr}(:a) r angedgFROnsIRIp tb?r“?%’i“rq%é"et %‘gﬁa}' KPR P é}P’G‘&Bé‘iﬁ gﬁ’(’zﬁfﬂ' g doast, does ot

10 adversely affect it.

=

TABLE 2
Remaining Protease Activity in % for concentrated formulations after 21 days storage
(100% at day 0):
15
NOVO- EPIZYME MEDIZYME ENDOZYME
formulation
neat With neat With neat With neat | With
APG APG APG APG
+ + + +
n-DP n-DP n-DP n-DP
25°C | 95 95 96 98 95 95 93 93
40°C {89 89 91 91 85 85 80 83
47°C | 77 84 85 87 69 74 73 78
Assessed using B 863b test method by NOVO NORDISK (attached herewith as
Annexure 1) The additive according to the invention and dilution were as for table 1.
20 Table 3 shows the effects of varying the concentration and ratio of the

alkylpyrrolidone and alkylpolyglucoside. It can be seen that the composition is
efficacious in reducing contact times for cleaning over a wide range of alkylpyrroline to

alkylpolyglucoside ratios.



WO 02/ 18530 PCT/ AUO1/ 01094 -8- TABLE 3 Soil carrier: glass mcroscope
slides Burnt mnced neat. Contact tinme (mn) required to achieve score 8.
NOVO- f or njbabi18430E © € neat Wth APG Neat Wth APG + + SURAreYR00£5C 95
66 67 48 40C 60 49 52 39 50C 42 32 30 22 5 MIlk in mcrowave. Contact
time (in mn) required to achieve score 10 (full renoval) NOVOformnulation
Ei e neat Wth Neat Wth APG APG + +8SURF SURF 25C 53 34 35 21 40C 39
29 24 17 50 C 27 20 12 8 Edi nburgh Soil. Contact time (in mn) required to
achi eve scq‘rAq;% (full renmoval) NOVOformulation E' e neat Wth neat Wth
APG APG + + F,'QFSURF 25C 28 22 21 19 40C 21 16 11 9 50 C 18 19 9 8

SURF: n- dofeit ghrrieyr glabs MwnescoiBislidasione LP 300 from I nternati onal Speciality
lo Pr OdUCtﬁZﬁ—n ) ) ) ) )
t minced meat. Contact time (min) required to achieve score 8.
NOVO-formulation Epizyme
neat With APG | Neat With APG
+ +
SURF SURF
25°C |95 66 67 48
40°C |60 49 52 39
50°C |42 32 30 22

5

Milk in microwave. Contact time (in min) required to achieve score 10 (full removal)

NOVO-formulation Epizyme
neat With Neat With
APG APG
+ +
SURF SURF
25°C |53 34 35 21
40°C 139 29 24 17
50°C |27 20 12 8

Edinburgh Soil. Contact time (in min) required to achieve score 10 (full removal)

NOVO-formulation Epizyme
neat | With neat With
APG APG
+ +
SURF SURF
25°C |28 22 21 19
40°C |21 16 11 9
50°C |18 19 9 8

SURF: n-dodecyl pyrrolidone (Surfadone LP 300 from International Speciality
10 Products),

APG: Alkyl polyglucoside (ALKADET 15 from Huntsman Corporation Australia)

Addition rate: 0.2 w/w% SURF and 1% APG to concentrate
Dilution rate: 1 part of concentrate in 100 parts of standard hard water
15



APG Al kyl
Addition rate:

pol ygl ucosi de (ALKADET 15 from Huntsman Cor porati on Australi a)
0.2 WwWwhSURF and 1 % APG to concentrate Dilution rate:

part of GpeGeMssate in 100 parts of standard hard water
PCT/ AU01/ 01094

m nced neat.

-9- Results.
Contact time (mn)

NOVO-fornmul ation E

time (in
e nea

" Ed

L o e oo o o TR NNQL L TN Q! © meat Wi neat
NOVO-formulation Epizyme
neat With neat With
APG APG
+ +
SURF SURF
25°C 95 64 67 44
40 °C 60 47 52 37
50°C 42 31 30 22

Soi |

carrier:

Milk in microwave. Contact time (in min) required to achieve score 10 (full removal)
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SURF: n-dodecyl pyrrolidone (Surfadone LP 300 from International Speciality
10 Products),
APG: Alkyl polyglucoside (ALKADET 15 from Huntsman Corporation Australia)
Addition rate: 0.2 w/w% SURF and 7.5% APG to concentrate
Dilution rate: 1 part of concentrate in 100 parts of standard hard water
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25C 28 21 21 19 40 C 21 1511 9 50 C 18 14 9 7 SURF. n-dodecyl
pyrrolidone (Surfadone LP 300 fromlInternational Speciality 1o Products),
APG Al kyWyokehyghucosi de (ALKADET 15 from Hunt sman Cor por apipQirofiebs al i a)
Addition rate: 0.2 w w% SURF and 7.5% APG to concentrate Dilution rate: 1
part of concentrate in 100 parts of standard hard water 15 WD 02/ 18530
PCT/ AUOL/ 01094 -10- Results. Soil car.rjger: glass m croscope slides Burnt
m nced neat. Contact tinme (mn) required to achi eve score 8.
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Milk in microwave. Contact time (in min) required to achieve score 10 (full removal)
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neat With neat With
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25°C |53 37 35 24
40 °C 39 26 24 15
50°C |27 18 12 12

Edinburgh Soil. Contact time (in min) required to achieve score 10 (full removal)

NOVO-formulation Epizyme
neat With neat With
APG APG
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25°C |28 18 21 19
40 °C 21 15 11 12
50°C 18 12 9 7

SURF: n-dodecyl pyrrolidone (Surfadone LP 300 from International Speciality
Products),
APG: Alkyl polyglucoside (ALKADET 15 from Huntsman Corporation Australia)

Addition rate: 1% w/w% SURF and 0.1% APG to concentrate

Dilution rate: 1 part of concentrate in 100 parts of standard hard water



NOVO-formulation Ei e neat Wth neat Wth APG APG + + SURF SURF 25C 28
18 21 19 40C 21 15 11 12 50 C 18 12 9 7 SURF:. n-dodecyl pyrrolidone

(Sur f adongolep1539 from International Speciality 10 Produgkg)avefigos Al Kyl
pol ygl ucosi de (ALKADET 15 from Huntsman Cor poration Australia) Addition
rate: 1 % w we SURF and 0.1 % APG to concentrate Dilution rate: 1 part of
concentrate in 100 parts of standard hayd-water WO 02/18530 PCT/ AUO1/ 01094
-11- Results. Soil carrier: glass mcroscope slides Burnt m nced neat.
Cont act tiﬂ?sugtgi n) required to achieve score 8. NOVO-formulation Ei e
neat Wth neat. Wth APG APG + + SURF SURF 25C 95 63 67 49 40C 60 52 52
37 50C 425aibcadfier? Tlsshbittoscaperslidesowave. Contact tine (in mn) required to

achi eve score 10 (full renoval) NOstfqrmJI ati.on E i g neat Wth neat Wth
APG APG -+Bumt myipged spga: Contact time (min) required to achieve score 8.

NOVO-formulation Epizyme
neat | With neat With
APG APG
+ +
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25°C 95 63 67 49
40 °C 60 52 52 37
50 °C 42 35 30 23
5 Milk in microwave. Contact time (in min) required to achieve score 10 (full removal)
NOVO-formulation Epizyme
neat With neat With
APG APG
+ +
SURF SURF
25°C 53 35 35 24
40 °C 39 27 24 16
50°C 27 24 12 9

Edinburgh Soil. Contact time (in min) required to achieve score 10 (full removal)

NOVO-formulation Epizyme
neat With neat With
APG APG
+ +
SURF SURF
25°C |28 23 21 20
40°C |21 17 11 9
50°C 18 12 9 7

SURF: n-dodecyl pyrrolidone (Surfadone LP 300 from International Speciality
10 Products),
APG: Alkyl polyglucoside (ALKADET 15 from Huntsman Corporation Australia)
Addition rate: 7.5% w/w% SURF and 0.1% APG to concentrate
Dilution rate: 1 part of concentrate in 100 parts of standard hard water
Assessed using B 863B test method by NOVO NORDISK (attached)
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25C 53 35 35 24 40 C 39 27 24 16 50 C 27 24 12 9 Edi nburgh Soil. Contact
'ItEirre (in mn) required to achieve score 10 (full renoval) NOVOfornul ation
pi zyme ; neat Wth APG APG + + SURF SURF 25C 40 C
21 17 11&86%%){5%6118 12 9 7 SURF: n-dodecyl pyrrolidone (Sﬁ??’gﬁ]gﬁéuﬁg 300
fromlInternational Speciality 10 Products), APG Al kyl polyglucoside
(ALKADET 15 from Huntsman Corporation Agsiralia) Addition rate: 7.5% w w
SURF and 0. 1% APG to concentrate Dilution rate: 1 part of concentrate in
100 parts f{&Bi&@@dard hard water Assessed using B 863B test method by NOVO
NORDI SK (attached) 15 WO 02/18530 PCT/ AU01/01094 -12- TABLE 4 SO L
COVPOSI T BORL BOMBGHTION MBERERCENT EREYMBACTIVII GiRSRve: - 60 m of
m - eakers 5 - a mcro e set to 450 W- an oven heater set to 80 C
The nicr o%@%%ﬂﬂaﬁ‘éat@%lm\t{)\gyﬁ@ci ng 6 water-filled beakers in a circle
on the glass turn-table aggedeaving it on "high" (900 W for 10 m nutes.
Then, the beakers wth water were replaced by beakers with 10 m of mlKk.
The m | E wesmiwaweve fevto 43 WO m nutes at 450 W then allowed to cool,
formng a skin, and placed into an oven for 2 hours at 80C.

- an oven heater set to 80 C°

The microwave was pre-heated by placing 6 water-filled beakers in a circle on
the glass turn-table and leaving it on “high” (900 W) for 10 minutes. Then, the beakers
with water were replaced by beakers with 10 ml of milk. The milk was heated for 10

10 minutes at 450 W, then allowed to cool, forming a skin, and placed into an oven for 2

hours at 80°C.
Mince meat: -20 grams of beef mince
-7.5 grams of egg yolk and whites
- 8.0 gram of water
15 30x30 mm polar substrate (ceramic tiles)

The mince was mixed with the egg yolk and water with the use of a hand
blender. 1g of homogenized mixture was spooned onto 3x3 cm ceramic tiles, onto the
smooth side. Then the tiles were left in an oven for 10 minutes.

Edinburgh Soil - 20 g egg yolk
20 - 20 g water
- 0.5 g cholesterol
- 3 g beef gelatin
- 0.45 hog mucin
The beef gelatin and water were blended together and heated until the mixture
25 obtained a homogenous consistency. Cholesterol, hog mucin and egg yolk were blended
in after gelatin was cooled to 30C. 0.1 g of soil was deposited onto surfaces of the
microscope slides. The smears were made of a uniform thickness for each set of slides;
the thickness was regulated by a border of adhesive tape along each border of the
smearing instrument In order to simulate the conditions of an endoscope cleaning, the
30 slides were left to dry in open air at 20°C for 20 minutes.

Without wishing to be bound by theory, the polysaccharide appears to stabilize

the pyrrolidone, the combination being more soluble in the concentrate and resulting in

substantially improved lowering of surface tension at the working dilution.



M nce nmeat: -20 granms of beef mnce -7.5 grans of egg yolk and whites -
8.0 gram of water 15 30x30 mm pol ar substrate (ceramc tiles) The m nce was
m xed wi tf toﬂ‘fss?@g yol k and water with the use of a hand ppLARGEH100k 9 Of
honogeni zeg m xture was spooned onto 3x3 cmceramc tiles, onto t%e snoot
side. Then the tiles were left in an oven for 10 m nutes. Edinburgh Soil -
20 g egg yolk 20 - 20 g water - 0.5 g_¢holesterol - 3 g beef gelatin -
0. 45 hog mucin The beef gelatin and water were bl ended together and heated

until the mxtu 25 ' e i: n llﬁ/?l.lio hog
muci n and egg Yo o%ﬁﬁé%{seng%l% Jhﬁ%%ﬁ@?%%&%ﬂlg&%ég%%% oﬁgg%s 0.1 g
of soil wasultebosivstthisdtheresore fand@speafallylC8 tonl 1¥ alkylqyerolidonkssThelhmowntear s
were made of a uniformthickness for_ each set of %I,i des; he t hi ckness was
regul at ed §ypeadpert epsy bedeteraiead; Ryesimpledrial By dn gencrr! BRfreRsinehe poReentEaiony i ng
i nstrunent; . . Jate ani ng,
the 30 o | 4ELECAHE qobfe MeTthe Ferk MmN ARy piveAUCHANRE ARBELET) 10,
Wi shi ngst oSiaelablgpewebalkiledysacchiatidegraby basubistitutaicfon APéh For exangiabthes ze t he
pyrrolidone, the conbination heing nore splulle ieghtfohe concemtrz}e. and
resul ting F9482r Witsangd depyatives b0 BBt BRe ?ﬂg)se'f“t F gREOEILS AR ¢t he
wor ki ng di I [k o di {ar=X t results
%‘g‘% 199? o%%%@%{ c?ognééﬂraﬁg ‘o%ﬁlv%!lx??ﬂmreagﬁg fhd éUﬁU%atuﬁg 15:) (gs

utilize n- ecy one, other a pyrrolTdones coul :
subst i t ut extlativelydittie benedimd Wasisdbe edhind@ifon of rCilBykpkydlidope withiARhiss. The

hor casi nouERY TETRRENERERGiA CHEr AT obaery WA abFRonreciois By HEEE R in
enpl oyqq ! RBERoA. TH! %@iﬁuxﬂ%ﬁ@@ﬁﬂ-@’ BAED LATEe déterdtifitd BY SivhplkiaEfor al Ky !

pol ysacchari des nmay substituted for APG For exanple other sugar units
and deri vagiveresongEntsaigar units may be substituted for glucose units. Again

STof | rel ati velGE ORGSR BVt BoTHE: SUIAET ShERR S ARFER = "

pyrrol i dong ewhédled¥8Ral8 application in many end-uses. In the field of cleaners for medical
instruments, the surfactant system of the invention may be simply added to

h

15 commercially available enzyme cleaning products either to the concentrate or, at an
appropriate dilution to the working solution prior to use. Preferably however the
additives are incorporated into a concentrate at the time of manufacture of the
concentrate which is then merely diluted prior to use.

Additives according to the invention may be added to dishwashing, hand

20 washing and other surface cleaning compositions.

Embodiments of the invention may be altered and may have other chemicals
added or substituted therefore to an extent which will be apparent to those skilled in the
art from the teaching hereof without departing from the inventive concept herein
disclosed.

25



hi ghly preferred, beneficial effects are obtainable with at |east sone
soils by adding it in 10 isolation. The optimumratio of n-DP to APG can be
det er m ngglolRygshepl € trial for a given concentrate. The eeqRigipbicen of the
invention provides an inproved surfactant systemwhich is expected to have
application in many end-uses. In the field of cleaners for nedical
instrunments, the surfactant system of t{g-invention nay be sinply added to
15 comrercially avail abl e enzyne cl eani ng products either to the

concentr at ppropriate dilution to the working solution prior
to use. mgﬁ&maer the additives are incorporated into a
concentrate at the time of manufacture of the concentrate which is then
nmerely diluted prior to use. Additives according to the invention nay be
added to dingh ghD ng and ot her surface cleaning

conposi ti ons. v?nbo |ne!gtsglgfg&?1e |#vent| on may be altered and may have
other chem cals added or substituted therefore to an extent which will be
apparent to those skilled in the _art fromthe teaching hereof wthout

departi ig MANUAPROGEPURE FORPETERYINATION, QKR L¥A162/ 18530

PCT/ AUO1/ O I DURE
P A ARty TP MR S B BT A A
DETERGENTSSUBRIREGEEN SUBSTRATE) A di agrarmati c representation of this
method is shown in figure 1.  Princip A ase js allowed to

hydrol yse é\z@wmt%wrgwnw%%@amﬁ Sbﬁg'P ‘protein is
precipitate gipg trichloroacetic acid and t he quanti ty of digested product
is determ ne y spectrophotonetry. Enzyme Unit Definition No separate

uni t isigdef i nedA poteasd ik ylloweditigamlysedizoedseini fur30 minuted #H0SCUndigesté known
activity and the resultategl ven in the sane unifs as used for cfhe st andar d.

protein is precipi with trichloroacetic acid and the quantity ot digested product 1s
determined by spectrophotometry.
Enzyme Unit Definition

No separate unit is defined. Activity is determined relative to a standard of

15 known activity and the result given in the same units as used for the standard.

Assay Conditions

pH: 8.5 (0.2 M Tris-SO, buffer)

Temperature: 40°C

Substrate: 0.5% azocasein (in reaction mixture)
20 Reaction time: 30 minutes

Apparatus

Spectrophotometer to read absorbance at 390 nm

pH meter

Water bath at 40°C e 0.5°C

25 Timer with a second hand

Vortex mixer

16 @ 125 mm test tubes

Repeating dispenser, 5 ml capacity

Small funnels and filter paper, Whatman no. 3 or equivalent
30



Assay Conditions pH 8.5 (0.2 MTris-SO4 buffer) Tenperature: 40C
Substrate: 0.5% azocasein (in reaction mxture) 20 Reaction tinme: 30

m nutes Ag 44§ Spectrophotoneter to read absorbance a H meter
Wat er bat h@’gﬁﬁoc 0.5C 25 Tiner with a second hand Vor?gigﬁ%@g}w& 125
mm test tubes Repeating dispenser, 5 m capacity Small funnels and filter
paper, Watman no. 3 or equivalent 30.\{§.02/18530 PCT/ AU01/01094 - 15-
Reagents 1.2.0 M Tris buffer stock solution Dissolve 242 g :

trishydr oxx(r%gg‘g% arri nonet hane (Sigma "Trizma Base" T-1503 or equival ent)

i n 700- 800 eronised water. 5 Adjust pHto 8.5 wth 10 N H2SO4. Adj ust
volunme to l.toma“nsﬁwf&rstodcm‘luMQIe is to be used at 10 nl /100 m vol urme

for all final dilutions th O. Tri s, buffer. 0%, sol ution
Di ssol ve 5@1golyee42(Elns ]PB}IAJ € Y]éﬂ’é‘}om?ﬁh% (%1 1%%1% idl%@ét OLr .
Adj ust vol 5180 i Hdd- 001?hl Lg Wahkoroacetic acid solution (stop
reagent) 1gaﬁvssotﬁve q%g tri CI{TSOI’O&CGIIC add (TCA) in 200 m dei onised
wat er . sAdjAdjust pHIto8e5 WﬂthOINHQSO 4. Azoecasein (substrate sol ution)
Adjust volume to 1 litre.
This concentrate is to be used at 10 m1/100 ml volume for all final dilutions with 0.2 M

Tris buffer.

10 2. 50% urea solution
Dissolve 50 g urea (analytical grade) in 50 ml warm deionised water.

Adjust volume to 1 litre.

3. 10% trichloroacetic acid solution (stop reagent)
15 Dissolve 100 g trichloroacetic add (TCA) in 200 ml deionised water.
Adjust volume to 1 litre.

4, Azoecasein (substrate solution)
Make fresh daily - discard any unused substrate
20 Ina250-ml beaker:
Weigh 0.6g azocasein (Sigma A-2765).
Add 10 ml 50% urea solution and mix until dissolved.
Add 10 ml 2.0 M Tris buffer stock solution.
Add 30-50 ml deionised water and continue stirring until clear of particles.
25  Adjust pH to 8.5 using dilute H,SO,. Adjust volume to 100 ml and mix thoroughly.
Keep cool until ready to begin assay.
5. Enzyme samples and standards
See Appendix I for Alcalase®, Appendix II for Esperase® and Savinase®, and
Appendix ITT for Durazym®.
30
After dissolving a detergent sample for protease assay, it is strongly
recommended that the pH of this solution be checked and, if needed, adjusted to 8.5 o
0.1 units.



Make fresh daily - discard any unused substrate 20 In a 250-ml beaker:
Wei gh 0.6g azocasein (Sigma A-2765). Add 10 ml 50% urea sol ution and m X
until di sg@bypdsy Add 10 mMl 2.0 MTris buffer stock sol ut pefaudgghedP- 50 n
dei oni sed water- and continue stirring until clear of particles. 25 Adjust
pH to 8.5 using dilute H2SO4. Adjust volunme to 100 m and m x thoroughly.
Keep cool until ready to begin assay. 516 Enzyne sanpl es and standards See
Appendi x | for Al calase(r), Appendix Il for Esperase(r) and Savi nase(r),

and Appendi x | igjt fsQfesitdd t@ld’lﬁfvrtﬁe exiot MtivRy 16lickSsTiproteihade thed ddterget, thanpl e
for protease assay, it is strong E; recommended that the pH of this

sol ution béet@ﬂgentl&zade%ﬂhduldllfe ind theljtansdacdisaletiqnsgmlesp itas gligady kngym
02/ 18530 P UOl/ 01 Sir tivity
| evel s of @‘é ARy orgméag{o %useflﬁ% nodgt?‘a’ecrrt g%@ Vlvafseg‘ge @ﬁeﬁﬁ%

included i aoﬂcbﬂua&io&rmm@lb@@ Hbﬁetgéﬁﬁsh'éﬁld%seqhhl tb Shatusebighyth& sle sblntion bhe
particul ar fornulation being used has no effect on the protease activity.

The coricethedgtergant gpntainingaeieasfet er gent shoul d be equal to that used in

the sanple solu ﬁﬁg %Nﬁ{o EBD nce
in solution of ?PQBWE %Eﬁlgtrléshe(gsuc Eg%h%}%?%g ma{’/ reg g&:?rnegﬁl?ﬁﬁ

deactivati @éhcﬂfraﬁdﬁﬁ)fnh@?mee oxet thet tivae périvl paquiratfor praparatidn bbtheadpas at i on
of the various nmaterials for the assa Thi s %guse of ctlvatl on can be

over come bipateaialsar theeasay. Thisceyse ef depciivationgrn be avetcgme sad!’P@eP‘P?)séedure
1. Preheat %’i@ ro%&[ﬁ é&i&‘tloﬂ% 5C (approx. -1 hr.). 2. Approx. 10 m nutes

before starting assay, p ace substrate solution in 40C water bath to
equil i brpate. 15 3. To appropriately |abelled test tubes, pipet 1 m of
sanpl e or %%c%gﬁréstandard and '
1. Preheat water bath to 40°C + 0.5°C (approx. 1 hr.).
2. Approx. 10 minutes before starting assay, place substrate solution in 40°C water
bath to equilibrate.
15 3. To appropriately labelled test tubes, pipet 1 ml of sample or enzyme standard and
equilibrate to 40°C in water bath (approx. 1 minute).
4. Start reaction:
At precisely timed intervals, add 5 ml substrate solution to each tube containing
sample or standard, vortex and return to water bath for 30 minutes.
20 Sample blank:
To sample blank add 5 ml 10% TCA and vortex; then add 5 ml substrate
solution, vortex and let stand at room temperature until ready to filter.
5. Stop reaction:
After exactly 30 minutes, at the same time intervals as before, add
25 5 ml of 10% TCA to each sample or standard tube, vortex and let
stand at room temperature
6. After 15-20 minutes filter all tubes by gravity filtration through paper filters into
clean, dry and properly -labelled test tubes.
7. Read absorbances at 390 nm vs deionised water blank.
30



equilibrate to 40C in water bath (approx. 1 mnute). 4. Start reaction: At
precisely timed intervals, add 5 m substrate solution to each tube

cont ai ni Rgo oHfg¥eY € or standard, vortex and return to wat epcPahih@ds 30

m nutes. 20 Sanple blank: To sanple blank add 5 m 10% TCA and vortex; then
add 5 m substrate solution, vortex and |l et stand at room tenperature
until ready to filter. 5. Stop reactiont7After exactly 30 mnutes, at the
sanme tinme intervals as before, add 25 5 m of 10% TCA to each sanple or
standard tgfRulationex and let stand at roomtenperature 6. After 15-20
mnutes filter all tubes by gravity filtration through paper filters into
cl ean, dryl.and endasdicyrvel abel | ed test tubes. 7. Read absorbances at 390 nm

1° Standara. curar s vipkRAaT, O safif 8 ol MRS Ry i S 01 8 TG

be re-run with dubsghte substrate 5 b) If standard bl ank < 0.16, subtract

i tsA390 readings fromstandards to _obtain absgrbance c)Pl ot a curve of
absor bafce vs phdfsengard blagkis ¢l . pubtragt gsAspgoadingpirom siandagds tanpy/ m of
final dilution) b 10.2% ﬁ,angel e tubes: absorbance = Asa,,,P,e - Ab,ak Using
st andard curve,O&%]ine?’ PREYEct i vi ty of sanple/tube, Activity/gram=

tivity/tub 1dtutd ivi =
é activi 1}/01392)&)91&%:1% JfadoRbrbaktiedTpRite IMIPARIvity FAVDIARNEBHE6e = AU or

KNPU/ml of final dilution).

10 2. Sample tubes:
e absorbance = A, - Ay
Using standard curve, determine activity of sample/tube,
Activity/gram = (activity/tube)  (dilution factor)
gram of sample

15



-18- APPENDI X 1 Al calase(r) 5 Unit definition: Anson Unit (AU 1 Anson
Unit = the anpbunt of enzynme* which digests haenpglobin A an initial rate
such thaloh 5§0|s | i berated per mnute an anount of TCAPF? 'Wol/F1004 0duct
whi ch gives t sanme col our with phenol reagent as one mll1equival ent of
tyrosine. 10 * Under reaction conditions given in the NNAS net hod AF4/5-GB:
Modi fi ed Anson-- Haenogl obin Method farjghe Determ nation of Proteolytic
Activity. A standard curve is prepared using an enzyme whose activity in
Anson Unit gp EN?@V\@ Unknowns are then conpared to this curve. 15 Buffer:
0.2 MTrls anpl e activity range: 5.10-5-- 15.10"5 AU m Standard
bl ank: rr%1 0 2 MTris buffer pH 8. 5 = A0 Substrate: Azocasein
sol ution, pH 8.5 20 Sanple preparation: Dissolve an
accurately wei ghed anount of sanple in an accurately-known volune of 0.2 M
Tri s buff e¥ni defimitiont ArsondHiifAWdn contains between 5 10'5 and 15 10-5
AU M and 1 AasormUpii=cthe 8mbunt2% ehzyBre*ruhick digests maeaglobinr A pa initial ratgreptle
bl ank and thakthere isitiberattd pef matuesan @soum of FEPasoljible peapics whichigives tha i ce
until readdaniecolsifiayith pizhale eﬁtmneanﬂneqamwemost;aaﬂmd stock sol ution:
Di ssol ve accurately WEI ghed cal ase standard in 100 mM 0.2 MTris buffer
(pH 8: 3 wusﬁ oﬁ%&%& inRhb NNAS BRARIAOARASAHI MBRIRE ARbhaws: 35
Tube 1 a | t buffer stock AO
om 10 n1 tH %ﬁg n}_ﬁﬁlﬁatllzdrp PréfolAR Ay LY
A standard curve is prepared using an enzyme whose activity in Anson Units is known.
Unknowns are then compared to this curve.
15
Buffer: 0.2 M Tris, pH 8.5
Sample activity range: 5010°-- 15010° AU/ml
Standard blank: 1 ml of 0.2 M Tris buffer pH 8.5 = A,
Substrate: Azocasein solution, 0. 5%, pH 8.5
20 Sample preparation:
Dissolve an accurately-weighed amount of sample in an
accurately-known volume of 0.2 M Tris buffer so that the
solution contains between 5 ¢ 10° and 15  10° AU/ml and
has a pH of 8.5.
25
N.B. For each unknown, prepare a sample blank and one or more duplicates (as
necessary).
Keep solutions on ice until ready to assay.
Standard curve
30 Enzyme standard stock solution: Dissolve accurately-weighed Alcalase standard in 100
ml 0.2 M Tris buffer (pH 8.5) to yield 2.6 ¢ 10° AU/ml

Dilute the stock solution as follows:

35 Tube 1 label Stock solution 2 M Tris Final volume Activity
buffer stock
A, 0 ml 10 ml 100 ml 0.0 10° AU/ml
A, 1ml 10 ml 100 ml 2.6e 10° AU/ml
40 A, 2ml 10ml 100 ml 5.2¢ 10° AU/ml
A, 3ml 10 ml 100 ml 7.8 10° AU/ml
A, 4 ml 10 ml 100 ml 10.4¢ 10° AU/ml
A 5ml 10 ml 100 ml 13.0e 10° AU/ml
A 6 ml 10 ml 100 ml 15.6¢ 10° AU/ml

45



Al 1 mM 10 M 100 M 2.6. 10"5 AUmM 40 A2 2 m 10 mM 100 m 5. 2.
10-'AUM A3 3 mM 10 mM 100 M 7.8 105 AUM A4 4 10 mM 100 M 10. 4.
1075 AU m 10 mM 100 m 13.0. 10-5 AUnl A6 6 m

0 8530
15. 6. 10'{% R@?rﬁl% 45 WD 02/ 18530 PCT/ AUO1/ 01094 - 10- Apgtﬂifs%?“?’?w
Savi nase(r)/Esperase(r) 5 Unit definition: Kilo Novo Protease Unit (KNPU)
1 KNPU = 1000 NIPU 1 Novo Protease Unit 16NPU) = the anount of enzyme* which

hydrol yzes casein at such a rate that the initial rate of formation of

pepti des/ mmﬂ%hﬁsponds to 1 micronole of glycine/mnute 10 * Standard
conditions gi VEN 1 NAS net hod 162/ 3-GB: Manual DMC Met hod for the

Determ nation of Proteolytic Activity. A standard curve is prepared using
an enzyme WAYBRSSR/ESRAIASF® n KNPU) is known. 15 Unknowns are then conpared
to this curve Buffer: 0.2 MTris, pH 8.5 Sanple activity range: 2.10 " --
6.10' KNPUUmit defimititer: &ilol Novo: Protense Giit KSPM) Tri s buf f er pH 8.5 = Ea or So
20 Subst r at &NPYce b0 NI®HI ution, 0. 5% pH 8.5 Sanple preparation:

Di ssol ve an NewoUPratabytnrilgRt)l= ARDARGUID bE s@dynle® wihiclahydralyzes cseihyt kuohwn

vol une of @QraeMalthSinkitl k¢ oSPrb@in 6ﬂ1ﬁﬁ1§é&|/rﬂidu€lﬂ:o€:&§ﬁcﬁid§$o bafiveaidlRofl 0- 4- -
6. 104 KNPU/ citAdimge has a pH of 8. B. For each unknown, prepare a
sanpl e and one or nore duplicates (as necessary).

* Standard conditions given in NNAS method 162/3-GB: Manual DMC Method for the
Determination of Proteolytic Activity.

A standard curve is prepared using an enzyme whose activity in KNPU) is known.
15 Unknowns are then compared to this curve

Buffer: 0.2 M Tris, pH 8.5
Sample activity range: 2010*-- 6¢10* KNPU/ml
Standard blank: 1 ml of 0.2 M Tris buffer pH 8.5=E;or S,
20 Substrate: Azocasein solution, 0. 5%, pH 8.5
Sample preparation:
Dissolve an accurately-weighed amount of sample in an
accurately-known volume of 0.2 M Tris buffer so that the
solution contains between 2010*-- 6010 KNPU/ml and
25 hasapHof8.5.

N. B. For each unknown, prepare a sample blank and one or more duplicates (as
necessary).
Keep solutions on ice until ready to assay.

30 Standard curve
Enzyme standard stock solution: Dissolve accurately-weighed Savinase or Esperase
standard in 100 mil 0.2 M Tris buffer (pH 8.5) to yield 1¢10 KNPU/ml.

Dilute the stock solution as follows:

35
Tube Stock solution 2 M Tris Find volume Activity
buffer stock
E,orS, 0 ml 10 ml 100 ml 0.0¢10™* KNPU/ml
40 E,orS, 1ml 10 ml 100 ml 1.010™ KNPU/ml
E,orS, 2ml 10 ml 100 ml 2.0010* KNPU/ml
E;orS, 3ml 10ml 100 ml 3.0010* KNPU/ml
E,orS, 4 ml 10 ml 100 ml 4.0010™* KNPU/ml
E; or S 5 ml 10 ml 100 ml 5.0010* KNPU/ml
45 EgorSq 6 ml 10 ml 100 ml 6.0¢10" KNPU/ml

E = Esperase, S = Savinase



Keep solutions on ice until ready to assay. 30 Standard curve Enzyne
stangarg st ock sol ution Di ssol ve accuratel y-wei ghed Savi nase or Esperase
st andar gnl 0.2 MTris buffer (pH 8.5) to yield 1 m .
Dlute tt%@st ocﬁ soI ution as follows: 35 Tube St o>c/k sol u?%g/ﬁ%ghﬁf%l s Find
vol unme Activity buffer stock Ea or So O ml 10 m 100 m 0.0.10 KNPU mM 40
E, or S 1 m 10 M 100 m 1.0.104 KNRPod E2 or S2 2 ml 10 m 100 m

2. 0. 104KNPU/m E3 or S3 3 nml 10 m 100 mL 3.0. 104KNPU mM E4 or S4 4 m 10

m 100 nm ﬂ,%%%ggw ES or S5 5 mM 10 mM 100 m 5.0.10 KNPU m 45 E6
or S6 6 m 10 m 6.0.10-0 KNPU mL. E = Esperase, S = Savi nase WO
02/ 18530 / AUO 01094 -20- APPENDI X 11l Durazyn(r) Unit definition:
Durazym Pr n|t 5 The_act is measured relative to a

Dur azym st WEI ehnifippi D gﬁ‘ge*}fﬁllfné @?“b le | DPU. A, standard
curve i &8 pFepaetsdtyuisi measired Ekatiygeoh S8E %?W@dI‘WWI%m

Unknowns wamphene.ddfpared to this curve 10 Buffer: 0.2 M Tris, pH 8.5
Sanpl e actAvstenydardinyeve & peepared 1@sing an DRgyme WS delidtb i MPU s fmosm. 0. 2 M
Tri s buf f eUnjatdwhsivethen coripisd teathés cubeocasei n sol ution, 0. 5% pH 8.5
Sanpl e preparation: 15 Dissolve an accuratel y-wei ghed anount of sanple in
an acqyr agefr bRAWTTOpHEes of 0.2 M Tris buffer so that the

Sample activity range: 6010*-- 18¢10* DPU/ml

Standard blank: 1 ml of 0.2 M Tris buffer pH 8.5 =D,

Substrate: Azocasein solution, 0. 5%, pH 8.5

Sample preparation:

15 Dissolve an accurately-weighed amount of sample in an

accurately-known volume of 0.2 M Tris buffer so that the

solution contains between 6¢10*-- 18010 DPU/ml and

has a pH of 8.5.

20 N.B. For each unknown, prepare a sample blank and one or more duplicates (as
necessary).
Keep solutions on ice until ready to assay.
Standard curve
Enzyme standard stock solution: Dissolve accurately-weighed Durazym standard in
25 100ml 0.2 M Tris buffer (pH 8.5) to yield 1010 DPU/ml

Dilute the stock solution as follows:

Tube label  Stock solution 2 M Tris Final volume Activity
30 buffer stock
D, 0 mi 10 ml 100 m! 0.0010* DPU/ml
D, 3 ml 10 ml 100 ml 3.0010* DPU/ml
D, 6 ml 10 ml 100 ml 6.0¢10* DPU/ml
35 D, 9ml 10 ml 100 mi 9.0¢10* DPU/ml
D, 12 ml 10 ml 100 ml 12.0¢10* DPU/ml
D, 15 ml 10 ml 100 ml 15.0010* DPU/ml

Dy 18 ml 10 ml 100 ml 18.0¢10* DPU/ml

40



sol ution contains between 6.10"--1810° DPU m and has a pH of 8.5. 20 N B.
For each unknown, prepare a sanple blank and one or nore duplicates (as
necessar yy, solutions on ice until ready to assay. grfAdRIM1eHr VE
Enzyme stangarﬁgstock sol ution: Dissolve accurately-wei ghe S Durazym
standard in 25 100m 0.2 MTris buffer (pH 8.5) to yield 1.10-2 DPU/m
Dilute the stock solution as follows: Ipbe |abel Stock solution 2 MTris
Final volume Activity 30 buffer stock Do O m 10 m 100 mi 0.0.210 DPU m
D3 m 107qE & @}mﬁﬁONm{]@A@FdﬁOWSLOO m 6.0.10 DPUm 35
D3 9 m loT%E %%H%@FO 10 DPU M D4 12 100 mM 12.0.10 DPU M
D5 15 mM 10 mM 100 mM 15.0.10 DPU mM D6 18 n1 10 n1 100 m 18.0.10 DPU M

40 WO 02/ 18530 PCT/ AU01/01094.. -21 THE CLAI ENT]I

FOLLOMS 11 An AGJSBERIS COTBRSHoR SPmErg FLIRp IR A oY Bh e Ang AR
pyrroli dong,kféx ?@, cclglia¥] polysaccharide. 5 2. A conposition according to
claim1 wherein the al kyl pyrrolidone is a C8 -C18 |inear alkyl

pyrrolidone. 3. A corrposition accordi ng to clai m 1l or 2 wherein the al kyl

pol ysacchari de i,s an . Pl Yy " ) ARSSId{g0

accor di ng {20 an{* WHPOS lopﬁgc%?lggg%l?‘(' . eﬁ%m epflgd y{réhdgﬁlelgg py(?rol i done
I s n- dodecCyhedp WikyP Fqulémﬁmé"n DP"). 15 5 A conposition accordl ng to any one
of the preceding'clains wherein the ratio of

3. A composition according to claim 1 or 2 wherein the alkyl polysaccharide is an

10 alkyl polyglucoside (“APG”).

4. A composition according to any one of the preceding claims wherein the alkyl

pyrrolidone is n-dodecyl pyrrolidone ("n-DP").

15 5 A composition according to any one of the preceding claims wherein the ratio of
alkyl pyrrolidone to alkyl polysaccharide is between a ratio of 1 part by weight of alkyl
pyrrolidone to 3 parts by weight of alkyl polygluéoside and 3 parts by weight of alkyl
pyrrolidone to 1 part by weight of alkyl polyglucoside.

20 6. A composition according to any one of the preceding claims wherein the ratio of
alkyl pyrrolidone to alkyl polysaccharide is between a ratio of 1 part by weight of alkyl
pyrrolidone to 3 parts by weight of alkyl polyglucoside and 1 parts by weight of alkyl
pyrrolidone to 1 part by weight of alkyl polyglucoside.

25 7. A composition according to any one of the preceding claims comprising about 1
part by weight of n-dodecyl pyrrolidone to about 1 part by weight of alkyl
polyglucoside.

8. A method of enhancing the efficacy of an enzyme containing composition for use
30 in cleaning medical instruments comprising the step of including in said composition an

alkyl pyrrolidone and an alkyl polysaccharide.



al kyl pyrrolidone to al kyl polysaccharide is between a ratio of 1 part by
wei ght of alkyl pyrrolidone to 3 parts by wei ght of al kyl polyglucoside
and 3 pan}g gyssggi ght of alkyl pyrrolidone to 1 part by per@ior@foos! KYI
polygluc05|3e. 6. A conposition according to any one of the preceding
clainms wherein the ratio of alkyl pyrrolidone to al kyl polysaccharide is
between a ratio of 1 part by weight of-22kyl pyrrolidone to 3 parts by

wei ght of al kyl polyglucoside and 1 parts by weight of al kyl pyrrolidone
to 1 part 9y wehghimod a@boldihg RALNE 82RteiRn cmbihatidn SRBRIAE td Aiy cieadr di ng
to any one of the preceding Clains conprising about 1 part by weight of

n- dodecy! ¢gimsol tdpisadiied tormeanzymp sentamngedrapgasition. al kyl  pol ygl ucosi de. 8.
A nmet hod of enhancing the efficacy of an enzyme containing conposition for
use 30 in cleaning nedical instruments conprising the step of including in
sai d conpog.ti OA ABthod@hdbtdiRY td hindlo Mhepdifl a@blk§l fttolidohy setahalkide. WO

02/ 18530 PCT/ AU01/01094 -22 9. A method according to claim8 wherein a
conbi nai opolssasohatidegue separaely addedrto ag leazymee qontnygCOmMRARIEet 0 an enzyme
contai ning conposition. 10. A nmethod according to claim9 wherein an al kyl
pyrrolidone and an al kyl 5 polysaccharide are separately added to an
enzyne conigi ni NYnfefiHAQSLdrding to ddy ore oBd1hiat Pwcldrwidrgintthe aizymenentiiniag ai s
9 to 10 wherein_the enzyne containiggﬁ conposition is concentrate and the

al kyl pyr r ednpRsiEonHis @ cancemtneie and shs alkklaaroligancand Polwsagqhatidedent r at e
prior to i [ | ' st %lb@r met hod according to
claim8 mé‘?délgﬁl’giﬁa?ﬁéﬁ?mgeﬁ%ﬂ gg@&%nd a%”%llzk% CB ysaccharide are each
formul afped in conmbination with one or nore enzynmes to produce a

concentrate suitable for dilution t rovi de an_enzyne cl eani ol ution.
15 13. A mbthodAdgneidpdasronging ielam W eFf’é{l?*ﬁ?r@ﬂp dons imng&ﬂsep of

treating t | i Lo i 1 e enzyne,
an al kyl pggly%#%%rgg%%acwaﬁr’ﬁ%ﬁﬁ%? E%%‘é%g%mﬂa%gg Q%n%fenit ogs f<'§{:Icor ding to
cl ai m 13 whsydacea téreentradty buiptpte fok dilwien fopravi@Ban i med dlernarg sollitidn.
pyrrolidone. 20

15 13. A method of cleaning a medical instrument including the step of treating the
instrument with a composition including at least one enzyme, an alkyl pyrrolidone and
an alkyl polysaccharide.

14 A method according to claim 13 wherein the alkyl pyrrolidone is a C8 -C18
linear alkyl pyrrolidone.

20
15. A method according to claim 13 or 14 wherein the alkyl polysaccharide is an

alkyl polyglucoside (“APG”).

16. A method according to any one of claims 13 to 15 wherein the alkyl pyrrolidone
25 is n-dodecyl pyrrolidone ("n-DP").

17. A method according to any one of claims 13 to 16 wherein the ratio of alkyl

pyrrolidone to alkyl polysaccharide is between a ratio of 1 part by weight of alkyl

pyrrolidone to 3 parts by weight of alkyl polyglucoside and 3 parts by weight of alkyl
30 pyrrolidone to 1 part by weight of alkyl polyglucoside.

18. A method according to any one of claims 13 to 17 wherein the ratio of alkyl
pyrrolidone to alkyl polysaccharide is between a ratio of 1 part by weight of alkyl



15. A method according to claim 13 or 14 wherein the al kyl polysaccharide
is an al kyl polyglucoside ("APG'). 16. A nethod according to any one of

cl ai mrs 13wDe2aBssherein the al kyl pyrrolidone 25 is n-doagemvopyraonl i done
("n-DP"). 17. A nethod according to any one of clains 13 to 16 wherein the
ratio of alkyl pyrrolidone to alkyl polysaccharide is between a ratio of 1
part by weight of alkyl pyrrolidone to parts by wei ght of alkyl

pol ygl ucoside and 3 parts by wej of kyl 3 ol L. done t t by

el oht of - sPRyiser b BB Bt e hatheasde P 3 b EShRs ' Brdr S o e
13 to 17 wheredifiohbe 1 part By Meight byhik dodrre to al kyl polysaccharide is
between a rdatio gf 1 pgrtg%y ﬁgight %B*gﬁ yl WD 02/018530 PCT/ AUOL/ 01094 -
23 pyrrolidone to 3 parts by weight of alkyl polyglucoside and 1 parts by

wei ght of al kyl ,pyrrolidong to 1 part . weight ﬁ@l i de 19.
A net hod actor di ﬁdx?t&ocg%%yogﬁ%g Grany Iogler%a%ﬁns[ 10?{%51 Sggc? rrllgﬁ%%%gglgéj#fa;art by
5 wei ght sof ywapfogaebddeyT Fyetdlidenetol MoalDpirt By PRidht by alwel @iy gladostdek y|

pol ygl ucosi de.” 20. A conposition according to any one of clainms 1 to 7
further including at |east one enzynme. 21. A conposition according to
claim 20 ingluding_ at | t - : : Reast
consi sting ‘)t;) " pr A%cggpeoss fﬁ?q%i aﬁgggg%qgﬁyﬂ?gée:éfa%ﬁ% lctga)ﬁ u a?e%?ﬁgg{g%x o
conposi ti onomCaRyfleng to claim 21 including at least two different enzymes

each selected fromthe group caonsisting of proteases, |ipases, ?e;?t/l ses,
and cel | ul adks. Aleprpsienasaerdetty §im0dndpdige ableashpng FBZYFRE sl 20 to
22 further I Si - I : A &R MRRASclhRbesaccordi ng to any
one of gﬁai %é)’ggﬁéEgﬂg?l?lljér%%eoﬁgg%gn%ﬁglkﬁsgeggamon ’lonig surfsact ant. 20 25. A
conposition according to any one of clainms 20 to 24 wherein APG is present

in a concentration of less than. 7.5% w w. .26. .A conpasition according to
any one of 3-ai ngd QUMRAsitED %@P&g@ﬁiaﬁsp\%léng}‘%%ﬁ fég%éwpﬁh CTERLFOENPFSL i on

of 1ess thap,.g Rgégt}%sﬁ%n?tﬁe ﬁfb&b‘%@ﬁ%ﬁé SHprétess, dipasest fmyR¥esO Bl &fllusdsad. me 20

to 26 wherern rese
15 23. A composition according to any one of claims 20 to 22 further comprising
propylene glycol.
24. A composition according to any one of claims 20 to 23 further comprising a non

ionic surfactant.

20

25. A composition according to any one of claims 20 to 24 wherein APG is present

in a concentration of less than 7.5% w/w.

26. A composition according to any one of claims 20 to 25 wherein n-DP is present

25 in a concentration of less than 7.5% w/w.

27. A composition according to any one of claims 20 to 26 wherein APG is present

in a concentration of less than 0.3% w/w.

30 28. A composition according to any one of claims 20 to 27 wherein n-DP is present

in a concentration of less than 0.3% w/w.

SUBSTITUTE SHEET (RULE 26) RO/AU



in a concentration of less than 0.3% w w. 30 28. A conposition according to
any one of clains 20 to 27 wherein n-DP is present 1in a concentration of

| ess t harwO0.038asssev. SUBSTI TUTE SHEET ( RULE 26) RO AU WO 0P2C01A85301094

PCT/ AU01/ 01094 -24 29. A conposition substantially as herein described
with reference to any one of the exanplzes. SUBSTI TUTE SHEET (RULE 26) RO AU

29. A composition substantially as herein described with reference to any one of the

examples

SUBSTITUTE SHEET (RULE 26) RO/AU



