WO 02/ 18530 PCT/ AU01/ 01094 10 SURFACTANT SYSTEM TECHNI CAL FI ELD 15 The
invention relates to a surfactant systemfor use in aqueous conpositions
and nore particularly to a surfactant systemfor use in, or addition to,
aqueous enzyne based cleaning preparations. The invention has particul ar
advant age weeny1893pwl oyed in enzyne based cl eani ng prepargitamnsoiods ended for
use for cleaning nedical instrunents. 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'hfdely known or fornms part of comon
general know edge in the field. The invention is herein described with
particul ar reference to conpositions for cleaning nedical instrunents, but
is not limted to that use. As herein used the term 2$ " nedical
instrunments” is intended broadly to include surgical instrunents such as
scal pel s, biopsyinstrunments, clanps, and the |ike; endoscopes,

col onoscopes, | aparoscopes and ot her paraphernalia used for surgical
investigation or intervention; and other ' ents used in the practice of
medi ci ne,5 surgery, and dentistry which require cleaning, disinfection or
sterilisation. The termis also intended to include instruments 30 having
simlar cleaning requirenents such as those used in hairdressing, cosnetic
treatments, tattooing, body piercing etc as well as other applications
where renoval of human/anirnal sebum and/or body secretion is required.
Many nedi cal instrunments are WO 02/ 113530 PCT/ AU01/01094 -2 made from or
incorporate a variety of construction materials and cl eani ng conpositions
must be such as not to attack any such materials. It is compn practice to
clean netfi cal instrunents after use with one patient and prior to
treatnent_o@tﬁggkﬁgnmpﬁygfﬁupbing to renmove bl ood, tissue, |oose
proteinatious 5 and other solls, and then soaking for a predeterm ned
period in an enzynme preparation adapted to further digest or |oosen any
prot ei naci ous materials remaining on the instrument surface The
instrunents are then rinsed clean and subjected to further disinfection or
sterilizati AECHENICAIUFIEED To m nim ze the possibility of cross infection

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



instrunments used with one patient are desirably cl eaned separately from
those used with to another. Preparations for use in cleaning nedical
i nstrunments consist generally of a concentrate conprising one or nore
surfactants in conbination with one or nore proteolytic enzynes. The
concentr atwobzisdsd uted to a working strength (normally acrawotsess ol d
dilution) prior to use. One such fornul ati on has been descri bed by NOVO 15
NCRDI SK (" Novo-formul ation"). Three preparations used internationally for
this purpose are BPI ZYME (r) a product4of 3M MEDI ZYME (r) (a product of
Wiiteley Industries Pty Ltd., Sydney Australia) and ENDOZYME (r) (a
product of Redeoliem oTimeprpprateiagiarietief capsimyction\atesials gadhclgariet rompogitiensgener al | y
effective agguw \V %.t;cﬁ}% j need for products which are nore
efficient, anﬁwggg%cﬁsg?ﬁga or 7851%&%%?%%5?0% whi ch are capabl e of
achi evi ng a pr edéiseommoagrdcticedtp clean gieflicaltinsimments aftegjustivith angpatientand t | ne
t han t hose rent vai .cancen e M. e ficiently stable
in transit é#(rﬁ t% 88%&"3°§?‘|£°gl%lr?%S%%h@“?@&g%é‘{%ﬁ"fdﬁ%ﬁ%g"e" gwg'ekn%tolﬁ‘nﬂer ce. The
choi ce of sandfcledr asitssandthatsoakingforapradetemainedyeriodl i am dnayeelpieparattoncent r at ed
aqueous solutio Ls limted. Either the surfactants limt the 25 storage
Stabil ity cHaPRa tobben dthest O oo A AR ROS P BIRSBRHORE My on di | ut i on,
provi de i nasthihéht Qitacé Ehe Gistroments ars tiich daeed ohag iaddsubjiesddabirtheae ot her
conponent s ,fg_nghe system such ai enzynmes, .or suff r__fr?m ot her .
di sadvant ag‘g iRt rypteriiZHon PERCEY et ¢ '°IW’£E“1_§?ﬁhFBE%S % of IRt om a sl |
group of coRvaphdrmAkbd HH oXSpaticked\MesRY PBired Spafa8ly ABMINB LA withave been
found to be satisfactory for such uses, but there renmains an unsatisfied 34
demand flr #@thenl ati ons of inproved efficiency. It is an object of the
invention to pragyi | Q¥ eflasik Ing&i an 11 ferred
enbodi nents of ?r% |anﬁ\§g'?1_¥olgg§1€ to pr o%n ekggﬁsg?zﬁ%ﬁntgg%néggegmg{ae%ﬁfﬁg WO
02/ 18530 PCohhtndxateCo09rising Gue ar@mye sirfactentswhéostbirayion withpne bt wens of t he pri or
art and/or proyj i[r{lxgr d I; . %h NVENTI ON
Accordi ng t}g[Oéa%Ojf)rlg?E asf)'gg?e %oﬁge%é\%é{@ﬂg%%%%g&an a%%%ggy%orrposi tion
5 conpri si ngmidredéddritilutioh) rivr omsel Ope syshrfomiulation dasiwen descabédly NOVO
glo'lqy/fagc ?%&gg&gfﬁr('iﬁc{vgffgﬁlﬂ&%nx)herh%eif)yépaﬁg{)r{soulsé&ji%{%?na!ﬁgnﬁly%sr his 8 |1 near
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

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 sma]l 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



dodecyl pyrrolidone ("N-DP') is highly preferred. Desirably, the alkyl

pol ysaccharide is an al kyl polyglucoside ("APG'). According to a second
aspect the invention provides a nethod of enhancing the to efficacy of an
enzynme contai ning conposition for use in cleaning nedical instrunents
conpri si ngwdwe/isisep of including an al kyl pyrrolidone anecmaualokoh

pol ysaccharide. Preferably the conposition is a concentrate which contains
surfactant according to the first aspect as part of its fornulation, but
the surfactant system can be added sub3equently either to the concentrate
or the working solution. 15 According to a third aspect the invention
provi des a wempesitionfwhitheaveids grablemeed itheairior art andieromevidesamp@vedy t he step of
treating thimkpﬁg&%nent with a conposition including at | east one enzyne,
an al kyl ol'i doné and an al kyl polysaccharide. Unless the context

cl early reqWBSERIBTION GF S81E ENVENBIODUt t he description and the clains, the

words “conprise', " cC i sikng' d.the.like.are to be construed in an 20
i ncl usi ve sense ﬁ‘§°°5§%ggoe%ﬁ?g”gw?&?é?vﬁgﬁl%né’%w&éx é‘ﬁ%?oﬁ%/(éo%%)rsllsné)? that is to
say, in the cempssing iafcombinatisrcinrulkyl pytkolidohe drdrintatiky] palysacddakiyd. pyrr ol i dones
are known to redyce surface tension. progressi W t i ncyl.easi
concentration i niJQHE Freﬁ@rfﬁ% FYEHO %F%ﬁﬁ@u&%ﬁ%“%&&%%&%ﬁ ﬁg'm

ef f ect i venegsdecst pydroB@sHeqM-DI) 12 1Ri bferttd. D ekirdbly,thé AIRyIGRERadRharizdecy |
pyrrolidone and92p about,qo. 002)%i n@%yhlg case of oc%,yl pyrrolidone, which

concent r at | Ghalkybrolxadsapide {8Pe  maxi num sol ubility of the respective
pyrrolidones in Walgling fU ScdiSishédt thB BrveRR provilisRirk&kbd dHehkanbB§ the)

concentrates, since thé maxinumconcentration in an aqueous systemis
i nevi t abllg [eirscyt ¢fan epzynpecoptaining domwosiiomfos ugefin cleaning miedigal dastymentst o any

subst anti al . ) ) ?Hhﬁg ON An

agdi ti veI acég’?‘gf‘ﬁ’ggt@%%@%@ﬁ%ﬁ%ﬁﬁ@hﬁ n- ?gygwﬁ%@rer ol i done
("n- DP") in conBiefematilpthewdmhositidnyib a paicymjtatecwls tlel econfdinsaGt fictawt sccaddingl t o

sol uti ons prepar, f rom each. t hree rciall vai |l abl e .enzyne

cl eani ng pPg%g? Bﬂwﬁ&ﬁBgﬁ?E%@%E@H%BD&gﬁ%§§§§5%E%¥%§fﬁ?ﬂ@ﬁ§§d“f4yThese
}Nere :\/ED! ZYIbE;s(eqﬂenﬂ)gBmaZgéNﬂtqhgﬁl;ﬁteﬁ?tlierv)crc;rllciﬁgfs@lt_r_nli?crdé concent ra}\g dtl N(izvo

ornmul ation", a product descri be . A N VO rdis

Publ i cat *bns App %&P%FP @H@%G%Q%P‘N%BPP%F Bﬁleg’PdBﬁg@?Pé%g? n Detergents

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

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.



Endoscope O eaning", was al so prepared and tested. In the tests described
in Table 1 5 the additive consisted of 0.2%W w n-dodecyl pyrrolidone
("n-DP") and 0. 1% w of al kyl polyglucoside ("APG') in each case based on
t he wei ght of the concentrate. The NOVO Fornmul ati on (Concentrate) is as
foll ows: Gogpeest %vw 10 Non-ionic surfactant (Teric peiruod@o9#r opyl ene
A ycol 22 Triethanolamne 7 Boric acid 4 CalciumChloride 0.1 15

Savi nase 16. OL (Protease) 13 Termanyl (Anylase) 7 Witer to 100 pH 7 20
The Epi zyme conposition (concentrate) i%-as follows: Conponent /"ww Tap
water 19.0 Teric BL9 (non ionic surfactant) 10.0 Preservative 0.15 25
Enzyme st abThesewere@BDIAVER aBNDOZ Y36k and BPIZMIBY | A fricpresptrgie 0 Pr ot ease

1700, 0 b o188 rmienl it sitnet ROV ApOSTRESN Nt
be subti | i sPublicitlvas apylicsien SheehB-618)/tApplication kEEnzyities reBesergents fo
endo-1, 4- bel%l?a-o c!olf)g aCrlleza'agi?Jgg,rwas tapsg pl'eipgr%g gn&%%eé) eInTtlilie fhad ldgicﬁggcf ﬁlTable 1
5 the additive consisted of 0.2%w/w n-dodecyl pyrrolidone ("n-DP") and O.i%w/w of
alkyl polyglucoside (*APG") in each case based on the weight of the concentrate.

The NOVO Formulation (Concentrate) is as follows:

Component Y%ow/w

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) /f
Water to 100
pH 7

20 The Epizyme composition (concentrate) is as follows:
Component Yow/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



However, other enzymes or conbi nations of enzynes may be substituted for
these. 5 Each of the cleaning conposition concentrates were diluted at a
rate of 1 part of concentrate in 100 parts of standard hard water (0.304 g
cal cium chl ori de and 0.065g of nagnesium chloride per 1L of distilled

wat er. Thewapgisssic Goods Order 54 & Guidelines, 1996, pcthfhbroibhe efficacy
of each product was then tested agai nst standard soil preparations on

gl ass slides, (1) neat and (2) with the addition of an additive 10
according to the invention. The effici-éncy of the preparation (tine
required to achieve a given score) was neasured at various tenperatures.
The results are shown in Table 1 in corrparison wth results of
conpositions including the . .additive acce .to I L Ol

Accel erat ed agi rcég?' ¥&s s?xg?%leﬂhr?ﬁg?ars%gﬁy Flg’ ﬂia E%&ag?@ﬂ%f“% ?]ﬁsee’
preparatio rthe)éelluldie g belardd- I%bétsglueargse/zeﬂ thmh;iaatbiney Be 'ﬁﬁabyrgl&giaMds
forAscertﬁH!Irf % Cleanl EIgrformagceofush ‘%5 el arge ts"

( SOFW Jou 550 $OB5HEN NS PABRE ™S By P EEVEH ?fg‘i & ni croscope
slides 2@ Burnt Eﬂcﬂ@ﬁﬂes@aﬁn &mpbaﬁbn&dnmdamswgmaadﬁt@oﬁpw score
8. NOVO- EP a ENDO forrrulatlon with neat Wth af Wth@ggg{t Wth

S

APG APG [ n-%opccaprese in 1¢§pagts pfstandayd 1}?143@1215( 3045 calgugychiendesgd § %fo 241
40C 60 46 54, Zsﬁxﬁcﬂﬁmaé- jli7ofdéﬁlléav4ﬁer33£hﬂapeuhcﬁd&1§@r&954@5 170
140 WO 02/ 18 CT/ A0l 701014 - in mcrowave. Contact tlma(ln m n)

required t oGlaéﬂID@Ssé%@d?r E7)10h¢ ¢ﬁﬂq}’ Oif emab\pmélct WioVsn tepedaginsytandae  ENDOZYVE
formul ati O%oﬁ%gépa}%B& Gidss WideB (PRt ') Witthe Wadiflon 87 AREEPC APG n-DP

n- DP n- DP
10 according to the invention. The efficiency of the preparation (time required to achieve a

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-Joumnal, 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




25 C 53 38 35 25 39 30 69 51 40 C 39 31 24 19 1 29 23 50 35 50 Ci 2722
12 10 1 19 16 131, 28 Edinburgh Soil. Contact time (in mn) required to
achi eve score 10 (frill renmoval) ENIIO NOVO- EP M DI zYlvffi formulation
neat Wth neat Wth neat Wth neat Wth APG APG APG APG + + + + n-DP
n-DP n-DP woldk1®3 C 1 28 i 25 21 19 26 23 32 28 40 C 2lpcAbavelodes 17 11.5
35 16 50C 18 159 .... 911 J-1-0 - f S N-DP: N-dodecyl pyrrolidone
(Surfadone LP 300 from International Speciality Pr oducts), APG Al kyl

pol ygl ucosi de (AL ET 15 from Huntsman €6rporation Australia) Addition
rate: 0.2 wwhNDP and 0.1 ww u APG to concentrate Dilution rate: 1 part
of concent r aMitk iinfinid ¥ apé Coatact tingd (Gunsln) cegoireditowaliieve scii® 1A£fullsemwa®e nt from

Tabl e 1, thp—addi-ti-op—of—the—pdditi-ye—+eduges—the—iime—teq g—rfon t he
conpositionfto acrﬁI@VQ a give and d()g@w each ure. The
additive i sl-especiformul aiamt octive at epperat ures—13 "'* oHeh-t he

resul ts shown in [Meste |Wiler e w8t ai ndithusi ngead. 2 VB N BEEtand| Wa1r woe APG
to concentrpte, the rat/iA®f N DP t¢AREG can be va@?@d. It is @erred
that the rafio be between 1 part by |wei ght [of al kyt pyrdolidong*to 3 parts
by wei ght of _alklyl pollygPRicoki de andPparts by \#DPEht |of al kia-DP
pyrrol ydone| 29°CL |o® t hy38wei gh35 of |2Fkyl pdPyqgl ucHsi de | 6Bpre bbef edably
bet ween 3 pp40 %C byzonei gt of B2kyl pybrol i d@he to| 2 20 pabts by3wei ght of
al kyl pol yg[sewsi|dg and 22 parti1dy wegilight off 18l kyl | wyrrohdene tp28 part by
wei ght of al'kKyTl polyglucoside. WO 02718530 PCT/ AUO1/ 01094

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
+ + + T+
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 alky! 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.



-7 The concentration of N-DP and APG is each preferably less than 7.5% w w
of the concentrate (ie |less than about .0(c)75% n the concentrate at
dilution of 1lpart concentrate: 100 parts water) and nore preferably is

| ess than 3% w w. The actual concentrations enployed will depend on the
surface teweiogsspy operties required, the 5 hydrophilici tacrefuoifmegal Kyl

pol ygl ucosi des and the degree of hydrotroping provided by other excipients
in the forrmulation to the al kyl polyglucoside, as well as other factors

whi ch may occur with respect to individlal fornulations. Table 2 shows the
effect of the additive in accelerated aging tests, The results denonstrate
that the additi vEhesdonchntrhtyoni af pN-DF @sd APGrisgeehpreftrably dsss than 7.5% wiveafst , does

not 10 adversely affect it. TAB enmai ni ng Pro Lvity in %for
concentrate ef°8?‘%l?ﬂ'ir%¥? ﬁ?ﬁ%ssitfaflgﬁm%%oég °lsnnt§? 8?“58%“*“(5}8@@)(?%’{3&3% 0): 15 NOVO-
NEDI ZYNE ENEXaéfivfate: f0orpaits ehtier) andimate piéfefablydalesdthtin3¥%emtv. Vit hctwdat Wth APO
APO APO APO n-DP.n-DP n-DP nugP é@ C,95 95 96 98 95 95 93 93 40 C 89 89
91 91 85 g85caFeHmtionseyploypd il dspend oniie fyriace tension PRODERIES Iquited, s B g63b
test net odhpiropdéRyNPRlDlatily] félylacdsiaes Hrteyldgiecad hydoteping srodilediie addi tive
according to the invention and dilution were as for ta IeB .ertf30°r'£abl e 3

shows the epthetexsipismis p theifpgnulatien & the alkyl pRlyglveoside a5 yeflgs

al kyl pyr 1ol yRA%ag Mo Wil Pku @ HARMEPErkilaGR. be seen that the
conposition is efficacious in reducing contact tinmes for cleaning over a

wi de range of al Raplg3ehowssithreeticet of headiifise jnpcoelersied eging festisThevgsults/ 18530
PCT/ AU0L/ 01994 0nstF 4Bkt the 20ditive BiehitPimproled Srddh SHOBH0 BE ablehst!@Ses not

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.



Burnt mnced neat, Contact tine (mn) required to achieve score S
NGVO-formul ation E e fl neat Wth APG Neat Wth O SURF SURF 25 C 95 66
67 48 40 C 60 [49 52 39 0950 C 42 32 30 122 5 MIlk in mcrowave. Contact
time (in mn) required to achieve score 10 (full renoval) NOVOformnulation
E lle -nemoe2ig¥dty Neat Wth APG APG SURF - ----_ ~- . PCT/AU01/02094- - - SURF
25 C53 34 35 21 40 C39 1 29 24 17 50 C 27 20 12 S Edi nburgh Soi | .
Contact time (in mn) required to achieve score 10 (full renoval)
NoVO-formul ation F. e - ------ o -8-neat Wth neat Wth APO APG + +
SURF SURF 25 C 28 22 21 19 40 C 2l , 16 11 9
50 CiS | 1§'ABDE$ SURF n-dodecyl pyrrolidone (Surfadone LP 300 from

I nt ernati on ts), APG Al kyl pol ygI ucosi de (AL ET 15
rpor %';s cogalg)

from Huntsman Addition rate: 0.2 w wb SURF and | %
APG t o conc@mtamacdaxheatl(?:nntacamme(mm):naqmredftoechmyelscorase in 100 parts of

standard haga=wat “NO\_/"O) 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 |39 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 Intemational Speciality
Products),

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

10

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



WO 02/ 18530 PCT/ AUOI /01094 -9- Results. Soil carrier: glass m croscope
slides Burnt mnced neat. Contact tinme (mn) required to achi eve score 8.
NOVO-formul ati on E az-nne neat Wth neat with APG APG + + """"< "" SURF
SURF ! 25 C 95 64 67 -4 40C, i60 47 52 37 50 C42 31 30 22 5 MIlk in

m crowave. woanusssé tine (in mn) required to achi eve scos@EyAdthipioss |

renmoval) NOVO-formulation 3p z e nmneat wwth neat with APG APG + + SURF
SURF 25C _ 53 34 35 21 40 C 39 28 124, 166""._ 50 C 27 20 12 7 Edi nburgh
Soil. Contact time (in min) required to9achieve score 10 (full renoval)
NOVO-formul ati on Ep' e neat Wth neat Wth APG APG SURF SURF. .. 25 C
28 21 21 19Reat€ 21 15. 11" 9 W----- 50 C1 18 14 ... 9. 7 SURF:

n- dodecy!l p%ﬁgiri-igr(:)%as %’Jrgs%g&@%d&la 300 from I nternational Sp&:i' ality

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

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

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 [39 28 24 16
50°C |27 20 12 7

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 21 21 19
40 °C 21 15 11 9
50°C 18 14 9 7

SUREF: n-dodecyl pyrrolidone (Surfadone LP 300 from Intemational 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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1* Products), APG Al kyl polyglucoside (ALKADET 15 from Hunt sman
Corporation Australia) Addition rate: 0.2 ww o SURF and 7.5% APG to
concentrate Dilution rate: 1 part of concentrate in 100 parts of standard
hard water 15 WD 02/ 10530 PCT/ AU01/01094 10- Results. Soil carrier: glass
m cr oscopewslobdssso Burnt m nced neat. Contact tinme (m n) pcafpuoi/e@od 0 achi eve
score 8. NOVOfornulation | pizvnme neat wwth neat with APG APG SURF
SURF 25 C 95 67 67 44 40 C 60 44 52 .41 50C 42 30 30 20 s Mlk in

mi crowave. Contact time (in min) requri@d to achi eve score 10 (ful

renoval) NOVO-fornulation E izyne Wth neat Wth neat APG APG SURF SURF
25 C 153 37R38Ml24 40 C 39 26 24 115 50C 27 1S ... 112 12 Edi nburgh Soil.

Contact ti r achi eve score 10 (full renoval)
NOVO-f or f f i ‘g{ AR ﬁ%sz'\le}r%rgdsn $sth neat Wth APG APG SURF SURF 25C 25
1S 21 19 Bumt minced meat. Contact tlme (min) required to achieve score 8.

NOVO-formulation | Epizyme
neat | With neat With
APG APG
+ +
SURF SURF
25°C 95 67 67 44
40°C 60 44 52 41
50°C 42 30 30 20

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 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
+ +
SURF SURF
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
10 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



40 C 21 15 ii 12 1500C 18 .""." 12 9 7 . - SURF: n-dodecyl pyrrolidone
(Surfadone LP 300 fromlInternational Speciality 10 Products), APG Al kyl
pol ygl ucosi de (ALKADET 15 from Hunt sman Cor poration Australia) Addition
rate: 1% w w SURF and 0. 1% APG to concentrate Dilution rate: 1 part of
concentratwomndsd® parts of standard hard water WO 02/ 18EHattediod 01/ 01094
-11 Results. Soil carrier: glass mcroscope slides Burnt m nced neat.
Contact time (mn) required to achieve score 8. NOVO-formulation E izyne
neat Wth neat Wth APGAPG + + | SURF| SURF 25 C, 95 163 .... 67
j49 40 C 60. _ 12 52 1337 50 C42 35, 30 23 5 Mlk in mcrowave. Contact
time (in n‘iR}suttequired to achieve score 10 (full renoval) NOVO-fornulation
Eni zvt e nea th ne PG SURF SURF 25'C 53 3533524 - 40C1
39 27 1 24 %W %S?Em%‘% ‘é‘éé?hdéburgh Soil. Contact tinme (in mn)
required toBamhnmcedﬁmatréoﬂtﬁbt(hhml(mﬂ)emuadlbo achlevé€xsdoor8rul at i on Epi zynme ne

neat Wth OVO-formulatlon Epizyme
neat | With neat With
APG APG
+ +
SURF SURF
25°C 95 63 67 49
40°C 60 52 52 37
50°C | 42 35 30 23

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)
15



APG APGi H+ SURF SURF 2sC Ti 23 21 20 ------ ..... =-------mnn- 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 Al kyl polyglucoside (ALKADET
15 from Huntsman Corporation Australia) Addition rate: 7.5% w w% SURF and
0.1% APG twoongssgntrate Dilution rate: 1 part of concentp@tQuo1d10d90 parts
of standard hard water Assessed using B 863B test nethod by NOVO NORDI SK
(attached) 15 WD 02118530 PCT/ AUOL/ 01044 -12- TABLE 4 SO L COWPCSI TI ON &
DETERGENT ENZYME ACTIVITY TEST M Ik i-d2M crowave: - 60 ml of milk - 6
beakers s - a mcrowave set to 450 W- an oven heater set to 80 C The

m crowave WAaBlE4 heated by placing 6 water-filled beakers in a circle on

the glass t - Vi } [ aTHa1aly 0O m nutes. Then,
the beaker sSOI-GOMECTION bETERGERy ENANm ARy, Bsd® 11 T 5 10

m | k was heMiBdinfMicrdwavkd - 60 mibémilkt 450 W then allowed to cool, forming a
skin, and placed into an oven for 2 hours at 80C. Mnce neat: -20 grans of
beef mnce -7.5 granms of éég’e%fsk and whites - 8.0 gram of water 15 30x30
mm pol ar ssubgiii@bwaveceftoa@dsC6W il es) The mince was m xed with the egg yol k
and water with the use of a hand

- 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 Seoil - 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 thickmess 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 pymrolidone, the combination being more soluble in the concentrate and resulting in

substantially improved lowering of surface tension at the working dilution.



bl ender. I1g of honogeni zed m xture was spooned onto 3x3 cmceramc tiles,
onto the snooth side. Then the tiles were left in an oven for 10 m nutes.
Edi nburgh Soil - 20 g egg yolk 20 -20g water - 0.5 g cholesterol - 3 g
beef gelatin - 0.45 hog nucin The beef gelatin and water were bl ended

t oget her aw@ @gased until the m xture 25 obtai ned a honogenQusnfensi st ency.
Chol esterol, 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 m croscope
slides. The snears were nmade of a unif-d8m thickness for each set of slides;
the thickness was regul ated by a border of adhesive tape al ong each border
of the sneari ngAitinsigh theeest rdsnltsortiliee nddodesyhpymatidortehetheradidil pyrotidones an

endoscope cl eanjn the 30 slideg were | in en ajr_at 20C for
30 1 nutes. W8 HoTbs e BTl A Bty £5 hb i AvielBERy Hhé ahlf e
appeﬁr sto deHécZ&ngE H%ﬂ?ﬁh;ﬁdﬁj s_(iﬁple,tridglb&t iﬂ(g_eiurﬂ'l I ﬁdrmmbﬂemgrlxdmmﬁjoaol u?l e
in the concentrate and resul ti in substantially roved | owering o
surface tensiggificaptlyaheve the Vﬂ@ﬂ%Flpﬁﬂpg’ﬂf’gW?ﬁi‘@%% ¥%094 -13
Al t hough 4 hgirhiesty 6ﬁé%§g&?$&é&ﬁd&‘ﬂ@dﬁ%sﬁﬁﬁwﬁi— ABONEor RANSE oREKY |

s

pyrrolidones cou_1 d be Substituted therefore, and especially C8 to C18
al kyl pyr r oSvgabuets and erivativasof sugapunits mayds Fubsiifitesefop glueqsaimitsa Apinsi npl e

trial but i - j . i i £ above t he
&egee@%f génga&ﬂlte gﬁ%ﬁﬁtﬁ%ﬁ BEyone WREA i@l asRAB theSdodtbinfrhifodd beY

| evel s herein enp S to give a decreasing advantage. 5 Simlarly,

ot her al kyl relafivplydistdetenefite SViiteth¢)eonshitrtion ofin-ebkyl mrroNpae Wiy ARG isnpl e ot her
sugar units i i V@s. I L] ; .0l ucose
units. Agai rlll?gﬂﬁ’ g&éﬁ%@ﬂ%‘nﬁﬂ%&f |ﬂ%%%°#g%1#%a@%@%g§%ﬁ%%%%qﬁﬁgEtelgsi ng the
concent r gt i ¢uolatisn. @he apéivatd ratd yf 1-DPttd APGene be tictetiinédebyt sireple trabfonat i on of
n-al kyl pyrrolidone with APGis highly preferred, beneficial effects are
obt ai nabl e WERSHWETEESt sonme soils by adding it in io isolation. The

opti mumrati o of Tl JImbiratidiPeT Bahvestict@r®sidds ag tnjrgvel supfhctart kysédm Whicha gi ven

COmE oLl & I GO N o0 e IESEL) O RO CES SN e
In the fiel ¢ghsBfim&dte MRARFFadtMt st 68¢he invention may be simply added to
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



instrunents, the surfactant systemof the invention may be sinply added to
15 commercially avail abl e enzyne cl eaning 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

concentr atwoabidske ti ne of manufacture of the concentr atcaadaeieod s t hen
nmerely diluted prior to use. Additives according to the invention nay be
added to di shwashi ng, hand 20 washing and ot her surface cl eaning

conposi tions. Enbodi nents of the inventldon may be altered and may have

ot her chem cals added or substituted therefore to an extent which will be
apparent to ANSEXKWREeEH in the art fromthe teaching hereof without
departing fromthe inventive concept herein disclosed. 25 WO 02/45530
PCT/ AU0O1/ 01094 -14- E 10 NOVO NORDI SK B 863b-GB 5 MANUAL PROCEDURE FOR
DETERM NATI | TY | N ENZYME PREPARATI ONS AND
DETERGENTS %@@ﬁ%ﬁ%ﬂ di agrammatic representation of this
method is shown in figure 1. Principle 10 A protease is allowed to

hydr ol yse azocasein for 30 mnutes at 40C. Undigested proteinis

preci pi t at e MANUALRROGEHURE FORCDETERVENATION QFAROTEOCIYH gest ed pr oduct
is determ [ @Wﬁ { R (l)\gqg rate
unit is def 93‘2‘3%&?@%@% g]g?g‘?xnvne relat %%T%Eaﬁ}ts sl'aﬁgar O'Pmi 5 known

activity anSUBSARARE) t given in the same units as used for the standard.
Assay Condi t,igns pH .8.5 (0 M Jris- buf f er. Tenperature: 40C
Substrate: & Gﬁrﬂglgﬁﬁ%rﬁﬁgeﬂaﬁo?8&@{%%‘%‘%1&%?’8)&13%6 eaction tine: 30

m nut es Principle

10 A protease is allowed to hydrolyse azocasein for 30 minutes at 40°C. Undigested
protein is precipitated with trichloroacetic acid and the quantity of digested product is
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 Reactiontime: 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



Apparatus Spectrophotoneter to read absorbance at 390 Tm pH neter Water
bath at 40C (r) 0.5C 25 Timer with a second hand Vortex m xer 16 a 125 nm
test tubes Repeating dispenser, 5 m, capacity Small funnels and filter
paper, Watman no. 3 or equivalent 30 WO 02/18530 PCT/ AUO /01094 -15-
Reagents 1wo.ludbori s buffer stock solution Dissolve 242r@r/Auo1/01094
trishydroxynet hyl onmethane (Sigma "Trizma Base" T-1503 or equivalent) in
700-800 m deionised water. 5 Adjust pHto 8.5 with 10 N H2SO4. Adj ust
volune to 1 litre. This concentrate is- Yo be used at 10 m /100 m vol une
for all final dilutions with 0.2 M Tris buffer. to 2.50% urea sol ution
Di ssol ve 50Rpageménn (anal ytical grade) in 50 m warm dei oni sed wat er.
Adj ust volu Jitke ;mztrichl oroacetic acid solution (stop
r eagent) 15%’@2’5#‘\}%5%53@%% C qnor oacetic add (TCA) in 200 ml deioni sed
wat er.  Adj Migsolve R4drg trishydroxyrhetylaminoetbacdSigma ‘Tsiae Base”’d-E9Bwr i on) Make
fresh daily - .di.scar Yo Ul sed substrate 20 In a 250-nml beaker: Wi gh
0. 69 azocas@fl‘t‘f"?leéﬁ)g]ﬂ&og'- ég%;{?m E#Y%erhil 50% urea sol ution and m x until
di ssol veds Aidt gI@td18.5 %@ IMNH,®O buf f er stock sol ution.

Adjust volume to 1 litre.

This concentrate is to be used at 10 ml/100 ml volume for all final dilutions with 0.2 M

Trs 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 IIT 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.



Add 30-50 ml deionised water and continue stirring until clear of
particles. 25 Adjust pHto 8.5 using dilute H2S04. Adjust volune to 100 m
and m x thoroughly. Keep cool until ready to begin assay. 5. Enzyne

sanpl es and standards See Appendix | for Alcalase(r), Appendix 11 for

Esper ase(rwoandss3avi nase(r), and Appendix |11 for DurazpeKAgerotos After

di ssolving a detergent sanple for protease assay, it is strongly
recommended that the pH of this solution be checked and, if needed,
adjusted to 8.5 i 0.1 units. WO 02/ 13550° PCT/ AUOL/ 01094 -16 If it is
desired to know the exact activity levels of proteipase in a detergent, the

det ergent bases Yibisidasizsd tq oW fhe gxachactivigy evelsebnreteingicipiadpisresmh W8s it i s

al ready knov@terdehitasdsiBoll@bé ineited infte FHaad iSRRI Atsy 1§ §alRady 1B8wAT f ect on
the protease activity. The concentration of the base detergent should be

equal to thdbat theearticnlar fsmulatign keinggised hasmo sffect ouhecpratcaseragenty. Eemt ai ni ng
prot ease. TQ&&%@%E%?tﬂe.@)as%cﬂeké}%eﬁpshgﬁld%g re@lebg'g)&g? t P LA NP EFTA

may result in eactivation o e protea e time period required
f or prepa¥ athedetasgent tomtaizing pioteaserat eri al s for the assay. This cause of

deactivation canpe _overc i ng .exce i,u h le
solutions. 10 Pr ggee%rﬁﬁeglce %%gllyﬁée{ gg‘qgmﬁgfhee?a?%ggﬁh%gw&fw ﬁd?%‘t‘“?&%’%‘?‘g% 1
hr.). 2. Appemtivation ofthelireteasb evartie: thihapdriod geqairadfor prepaatiorseflilsd vagibes sol ut i on
in 40C water _ bath to equiljbrate. .i.,5 3. To appropriately. l.abelled test
tubes. py peteteils ot e Sk dh Sk s Bt R o Bt By sedifeeEeRo 400 i n
wat er bath (alpjafos thelsafplbRitionsd. Start reaction: At precisely tined
intervals, add 5 m substrate solution to each tube containing sanple or

standard®vortex and return to water bath for 30 minutes. 20 Sanple bl ank:
Procedure

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



To sanple blank add 5 m 10% TCA and vortex; then add 5 nil substrate
solution, vortex and let stand at roomtenperature until ready to filter.
5. Stop reaction: After exactly 30 mnutes, at the sanme tine intervals as
before, add 25 5 ml of 10% TCA to each sanple or standard tube, vortex and
| et standwato2ngssen tenperature 6. After 15-20 mi nutes fikd®BAUAII09% UDES by
gravity filtration through paper filters into clean, dry and properly

-l abel l ed test tubes. 7. Read absor bance]s at 390 rimyvs deioni sed water

bl ank. 30 WD 02/ 18530 PCT/ AU01/ 01094 " ~'I7- Cal culations 1. Standard curve:
a) If standﬂg glank (A0, E. or Se,) > 0.16, assay should be re-run with
fresh subs S’“B) I f standard bl ank < 0.16, subtract itsA3% readi ngs
from st andands t Stan®@hf§ akpsabsor bance c) Pl ot a curve of absorbance vs
proteolytic activity (AU or | CNPU/ tube = AU or KNPU m of final dilution).
10 2. Sanpl e t ub®df standapdbiamkldodoer Aol @16, a5y shouldbewg-rur Hithdieth cur ve,
determ ne acti vi ;l%sﬁ);tesarrpl e/tube, Activity/gram= (activity/tub)e
(dilution factor am o nple 15 WO 02/ 18530 PCT/ AUOL/ 01044 APPENDI X 1
Al eal ase() lbﬁglfﬁd@dalrdlblﬂmkoﬁo 1@reybtrrct i Ao (sadings framstandagds to = t he anount

of enzyme* V\:hl ch orban%grmgl obin A an initial rate such that there is
| i berated per m nu anount of TCA-sol ubl e product which gives the
c)Plot a curve of e absorbance vs proteolytic activity (AU or KNPU/tube = AU or
KNPU/ml of final dilution).

10 2. Sample tubes:
e absorbance = A1, - Ayjank
Using standard curve, determine activity of sample/tube,
Activity/gram = (activity/tube) e (dilution factor)

gram of sample
15



same col our with phenol reagent as one m|liequivalent of tyrosine. 10 *
Under reaction conditions given in the NNAS net hod AF4/5-GB: Mdified
Anson- Haenogl obin Method for the Determination of Proteolytic Activity. A
standard curve is prepared using an enzynme whose activity in Anson Units is
known. UnWwiomenssser e t hen conpared to this curve. t5 Bufg@fiavludoM Tris, pH
8.5 Sanple activity range: 5(r)105-- 15(r)10"5 AU mM Standard blank: 1 ml
of 0.2 MTris buffer pH 8.5 = Ao Substrate: Azocasein solution, 0. 5% pH
8.5 20 Sanple preparation: Dissolve anl&ccuratel y-wei ghed anount of sanple
in an accurately-known volume of 0.2 MTris buffer so that the solution
cont ai ns beARBENDIX* 10-5 and 15 e i0-5 AU and has a pH of B.S. 25 N.B.
For each unknown, prepare a sanple blank and one or nore duplicates (as
necessary) . Akadpe®ol utions on ice until ready to assay. Standard curve 30
Enzyme standard stock solution: Dissolve accurately-wei ghed Al cal ase

st andar d 5 NnUaR@efisiitioR) . Ahsdd Thit AWuf fer (pH 8.5) to yield 2.6 * 10° AU
Dilute the $tAagin Tait vithinonst Jfehtyone widéh digdses HhetnaflebinX atiitiDlatetsuen 2 M
Tris Final it ®eR if\Gbdrated per nfditité 81 arddud€ bf PEALoRible beodiibt Wiibh gives the O+ 10" 5
AU M A | sdthe ddlouttwithQfBerd®l rededi asléhemifldghivaletOf fyfosindgYl 10 and 100 al ai
5.2. 10" AUmM A3 3 m 10 m ioo Mal 7.8(r) 10-5 AUmM A4 4 nl 10 m 100
m 10. 49,010+ 9rrabd hctiofgonditidnb givEh 1 the RNAT mdiBoAR4/5 B M8kl AnsdR--6 M 10
m 100 n 1ﬁa@iﬁoé‘l@oh§ Mididdlfor the Determination of Proteolytic Activity.

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: 5¢10°-- 15¢10° 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 o 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, Oml 10 ml 100 ml 0.0¢ 10° AU/ml
A, 1ml 10 ml 100 ml 2.6¢ 10° AU/ml

40 A, 2ml 10 ml 100 ml 5.2¢10° AU/ml
A, 3ml 10 ml 100 m1 7.8 10° AU/ml
A, 4 ml 10 ml 100 ml 10.40 10° AU/ml
A, 5ml 10 ml 100 ml 13.0e 10®° AU/ml
Ag 6 ml 10 mi 100 ml 15.60 10° AU/ml

45



45 WO 02/ 18530 PCT/ AU01/01094 -19- APPENDI X Il Savi nase(r)/Esperase(r) 5
Unit definition: Kilo Novo Protease Unit (KNPU) 1 KNPU = 1000 NIl1'U 1 Novo
Protease Unit (NPU) = the amount of enzyne* which hydrol yzes casein at such
arate that the initial rate of formation of peptides/ mnute corresponds to
| m cronol woakisgbyci ne/ mnute 10 * Standard conditions giyeivioibeNNAS
nmet hod 162/ 3-GB: Manual DMC Method for the Determ nation of Proteolytic
Activity. A standard curve is prepared using an enzyne whose activity in
KNPU) is known. 15 Unknowns are then cthpared to this curve Buffer: 0.2 M
Tris, pH 8.5 Sanple activity range: 2.10-'-- 6@O0A KNPU m Standard bl ank:
1 mM of 0.2ARPENBRIXDUffer pH 8.5 = Be or So 20 Substrate: Azocasein
solution, 0. 5% pH 8.5 Sanple preparation: Dissolve an accuratel y-wei ghed
anount of s®apinese® Esperasé@cur at el y-known volune of 0.2 MTris buffer so
that the solution contains between 2*10A-- 6(r)104 KNPU M and 25 has a
pH of 8. 55 MNmifefiltionERIGNUVKPOWEse (RiEENFE)a sanpl e bl ank and one or nore
duplicates (aeNPUSCRRONIPY. Keep sol utions on ice untiI ready to assay. 30
St andar d  cur\goveZyidBse Ui (SR =HhOakousOd fbink e * SlyR6 GakelagbochWei ghed
Savi nase Or ;ESRHRRR nihANIAE rniohd? pditldemenudd J)h'eﬁ)oﬁﬂg t%qrm&fbﬁxc@e@ to
yield 1 *10 JhRldhinlte Di I ute the stoclg solution as follows:
10
* 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™*-- 6010 KNPU/ml
Standard blank: 1 ml of 0.2 M Tris buffer pH 8.5 =E; or §,
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 2¢10™-- 610 KNPU/ml and
25 hasapH of 8.5.

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 1010 KNPU/ml.

Dilute the stock solution as follows:

35
Tube Stock solution 2 M Tris Find volume Activity
buffer stock
E,or§, Oml 10ml 100 mi 0.0¢10™ KNPU/ml
40 E,orS, 1ml 10 ml 100 mi 1.0¢10™ KNPU/ml
E,orS, 2ml 10ml 100 ml 2.0010* KNPU/ml
E;orS, 3ml 10ml 100 ml 3.0010* KNPU/ml
E,orS, 4ml 10 ml 100ml  4.0e10* KNPU/ml
E,orS,  Sml 10 ml 100 ml 5.0010% KNPU/ml
45 EgorS 6 ml 10ml 100 ml 6.0010™ KNPU/ml

E = Esperase, S = Savinase



Tube Stock solution 2 MTris Find volume Activity buffer stock Be or So
OmM 10 mM -100 M 0.0,10-4 KNPUm 40 E, or S, 11111 10 ud 100 nii 1.0el04
KNoUM  EZorS2 2m 10m 100 ml 2.0+10° Un E or S33 3 m Mill 100 m
3.0a 104 I1CUmM E4 or S44 n 10m 2100 M 4.0(r)104 KNPUmM E or S. 5 m
10 m 100 wb o5d34PA KNPU/ m 45 E6 or S6 6 m 10 m 100 rdcri@edfdoft Um  E
= Esperase, S = Savi nase WD 02118530 PCT/ AU01/ 01094 -20- APPENDI X 111
Durazym(r) Unit definition: Durazym Protease Unit (DPU) 5 The activity is
measured relative to a Durazym standard®wi th the same units as the sanple
i.e. DPU. A standard curve is prepared using an. enzyne whose activity in
DPU i s knowAPPENRIX&Ins we then conpared to this curve 10 Buffer: 0.2 M
Tris, pH 8.5 Sanple activity range: 6.10-- 18.10° DPU m Standard bl ank: 1
m of 0.2 NMDumazgm®uffer pH 8.5 = Do Substrate: Azocasein solution, 0. 5%
pH 8.5 SanpUsit defyfitiorn Ducaaym Froteiss $hit(\BPH) accur at el y- wei ghed anount of
sanpl e i 13 aThe activityait @heasuted vatative | to reeDafaziin Atdulddrd i weithh thef same sumits aatthd he
sol uti on cosdnmildice. DPUIveen 6. 10-- 18+104 DPU mM and has a pH of 8.5. 20
N. B. For eaghstiiard viirve s @pspared ausifpph @nbjmie) kvhased agiivity oih DPUeisdtiolvnc at es
(as necessdhMownk@RAhalophRd o Bik uf@ until ready to assay. Standard
curve
10 Buffer: 0.2 M Tris, pH 8.5

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/m] 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 1610? DPU/ml

Dilute the stock solution as follows:

Tube label  Stock solution 2 M Tris Final volume Activity

30 buffer stock
D, 0ml 10 ml 100 ml 0.0¢10™ DPU/ml
D, 3ml 10 ml 100ml - 3.0010* DPU/ml
D, 6 ml 10 ml 100 ml 6.0010™ DPU/ml
35 D, 9 ml 10ml 100 mi 9.0010* DPU/ml
D, 12 ml 10 ml 100 ml 12.0¢10* DPU/ml
D; 15ml 10ml 100 ml 15.0010 DPU/ml

Dy 18 ml 10 ml 100 ml 18.0010* DPU/ml

40



Enzynme standard stock solution: Dissolve accurately-weighed 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:-Zube | abel Stock solution 2 MTris
Final volume Activity '30 buffer stock Do O m fl0 m 100 m 0.0910
DPUnal D, 3 mM 10 m 100 m 3.0910" DPUM D2 6 mM 10 m 2100 nil
6.0(r)104 DPU M 35 D3 9 nl 10 m 100 m 9.0({&10 DPUmM Dmi2 mM 10 m
100 M 12THE GABSSQH THEGNMENTION ARE A8 GHLAWSo(r)10 DPUM D6 18 ml 10
m 100 m 18.0+1 ODPUnnil 40 -21 THE CLAIMS OF THE | NVENTI ON ARE AS
FOLLOWS: |. An aqueous conposition for enhancing the efficacy of an enzyne
containing cleaning solution for use in cleaning nedical instrunents
conprising in caidjuséds @mpdsiticl férldhhhhdig@the¥iiaky BY il @iﬁzﬂﬁ%nﬁﬂﬂng’ln al kyl
pol ysaccharide. 2, A conposition according to claiml] erein the al kyl

pol ysacchéleddes sadutign for k§a in clrsnipg roedieal ipstrumpgs\comprising dn pryplingtiom a
accordi ngqrk ¢ f e ] | aj ein the al kyl pyrrolidone
is n-dode€§?Hégﬁfgfgﬁgﬁg%?ﬁﬁ&%ﬁﬁﬁgh%ﬁﬁﬁggi 6??@%%% according to any one of

the preceding clainms wherein the ratio of alkyl pyrrolidone to alkyl
pol ysaccharide is between a ratio of 1 part by weight of alkyl pyrrolidone
to 3 parts by weight of al kyl polygiucoside and 3 parts by wei ght of alkyl

pyrrolidofe toal s I al ky, i : ption
accordingﬂto aﬁf°o gﬁggﬂgﬁghgggggﬂgﬁgKaﬁgﬁﬁgxgﬁéggﬁﬁﬁﬁﬁgg?g@f%Q%Bﬂéglkyl
pyr rol i dopdyglocaidey('AB6I'ysaccharide is between a ratio of 1 part by weight
of alkyl pyrrolidone to 3 parts by wei ght of al kyl polyglucoside and 1
parts by weight of alkyl pyrrolidone to 1 part by weight of alkyl

pol ygl ucosi de, AGompoSiabR asdotdifg tP&H/H dTohd reddiinglBinffwiidi&n BiEARAI Ng
clainms conprising about 1 par’s b{ melght of n-dodecyl pyrrolidone to about
| part bypxwslighne isn-dadegyl pyrrolidone ("n-DP").

4 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 3 parts by weight of alkyt
pyrrolidone to 1 part by weight of alkyl polyglucoside.

51 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.

6. 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.

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

C8-C18 linear alkyl pyrrolidone and an alkyl polysaccharide.



pol ygl ucoside. 7. A nethod of enhancing the efficacy of an enzyme c

retai ning conposition for use in cleaning nedical instrunments conprising
the step of including in said conpositdn a Cet (;18 linear alkyl

pyrrol i done and an al kyl pol ysaccharide. -27- 8. A nethod according to
claim", glherein a&gnbir!ﬁitlion according to any one of clains | to 6 is
added to %n en2yREhebiicardinsiy dampbyheneBrs cambipatins aceerdinede ay are ¢ cl aim 8

wher ei n aga@ldiylo P¥LEGL BoRSnARe %htﬁhflﬁélﬁzoni%gg%i&mhar ide are separately

added to an enzynme contal ni ng ‘conposit met hod according to any
one of clains 8 to 9 wherein the enzynme containing conpositionis a

concentrate ang t | kyl..pyrrol.i done and a I kyl . .pol ysacchari de are
added to the p‘gﬁ%%ﬁ?(f%ﬁcérdﬂ)‘fg r© %llal_dﬁo‘tvgerammﬁ OHS‘W& g &P ength. 11. A
met hod aCﬁ(ﬂys&baﬁﬁH@afels%bﬁl‘at%lyﬂ’\é‘tﬁl'é@k@a@&z%hlé}@onﬁ}ﬂiﬁé’kdrﬁ'}%ﬂﬁioﬁnd an al kyl
pol ysacchari de are each forrulated in conbination"wth one, or nore enzynes

to produce a concentrate suitable for dilution to provide an enzyne

cl eani ng | ut j on, 2. A.net hod of g¢leari di cal instrunent. i ncluding
the step of tr%‘a ?t%()gdl%cﬁgr%“?%tgtapﬁ%ﬁ??%\lnaw gg’c%wgg@inttgﬁﬁn%yﬁtq WHAY 4t | east
one enzynempRitdhKyh cenoeh@itt dadteand] pﬁﬁo%d%'an@@hﬁﬂ@?ﬁ&%dc%ﬂd@%re A net hod
according to claim 12 wherein the al kyl polysaccharide is an al kyl

pol ygl ucoidad tq thpepnagentrate prigr ipsitsdtntian do p totlging strenggh.one of clains 12 to 13
wherein the al kyl pyrrolidone is n-dodecyl pyrrolidone ("n-DP"). 15. A

met hod according to any one of clains 12 to 14 wherein the ratio of alkyl
pyrrol i dohet o Ahefhodakysiagcbatditey wherb@tanedioyl dyiralideneahd kn altt by wei ght

of al kyl rrqolidone to parts. by weight of alkyl polyglucoside and 3
parts by Rﬁg%ﬁﬁ‘%aﬁ © geeprh Wia&fdi g SABLigtipn Bathiongpr AT BRZYSTes &0 ky |

pol ygl UCqsbdRe sBncdh iRl HAGRISif | RillB s 15 wherein
the rati gﬁof alakylnc pyiroli donﬂlgﬂngﬁlg rogo fg%?%ﬁg? ?lggﬁlpgsﬁé?%gen a ratio,
of I part by weight of alkyl pyrrolidone to 3 parts by weight of alkyl

pol ygl ucasj de and_1 parts by weight .of al ky] rolidone to 1 part by
wei ght o?lszlal kﬁ msgh g‘%’i‘?ﬁ‘&%@ m?ggél i‘?tmﬂlﬁ%inﬁli@}/’%c[gﬁﬁtﬂpﬁ trgBingdle one of
claims | iAsthinchd we@dongiolBiod RRitidin® & Tead®¥ne enzyme, an alkyl pyrrolidone and

an alkyl polysaccharide.

13. A method according to claim 12 wherein the alkyl polysaccharide is an alkyl
polyglucoside ("APG").

14. A method according to any one of claims 12 to 13 wherein the alkyl pyrrolidone
is n-dodecyl pyrrolidone ("n-DP").

15. A method according to any one of claims 12 to 14 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
pyrrolidone to 1 part by weight of alkyl polyglucoside.

16. A method according to any one of claims 12 to 15 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



wei ght of n-dodecyl pyrrolidonc to about | part by weight of alKkyl

pol ygl ucosi de. 18. A conposition according to any one of Clainms | to 6
further including at | east one enzynme2319. A conposition according to
claim 18 including at | east one enzyne selected fromthe group consisting
of proteases, |ipases, anylases, and cellul ases. 20. A conposition
according to claim19 including at |least two different enzynes each 4

sel ected om oSl s ookl s, an

el [ ul ascs 2L RO e O R PR o PREEaRoATNARFT, 20
further ceeight afimdodepylapyioddengpioyabont. 1 @t byAweghpoilkylpolyatwosideng to any
one of clains 18 to 21 further conprising a non ionic surfactant. 23. A
conposi tion according to any one of clains 18 to 22 wherein APGis present
in a concent rahicempefitib@ ot diad tolany bnWiolcladtls 1 £ & AFRRS idd Il 2E5&4sdi Ng to
any one of clains f8 to 23 wherein n-DP is present in a concentration of

| ess t harPTE.9B%yMPw. 25. A conposition according to any one of clains 18 to
24 wherein APOis present in a concentration of less than 0.:3% ww. 26. A
conposi tion according to any one of clains 18 to 25 wherein n-DP is present
in a concent r aicompoditibiessotdiaditols1 8 18 Wcludihg Al RR%N; A0 sqshsd anti al |y

as herein _described with reference to any one of the exanples
from the group consisting of proteases, lipases, amylases, and cellulases.

20. A composition according to claim 19 including at least two different enzymes

each selected from the group consisting of proteases, lipases, amylases, and cellulases.

21. A composition according to any one of claims 18 to 20 further comprising
propylene glycol.
22. A composition according to any one of claims 18 to 21 further comprising a non

ionic surfactant.

23. A composition according to any one of claims 18 to 22 wherein APG is present

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

24. A composition according to any one of claims 18 to 23 wherein n-DP is present

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

25. A composition according to any one of claims 18 to 24 wherein APG is present

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

26. A composition according to any one of claims 18 to 25 wherein n-DP is present

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

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

examples



