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di si nfectant concentrate conpositions.

BACKGROUND OF THE | NVENTI ON 5 New, nore efficient nmachinery
recently devel oped for cleaning, disinfecting and sterilising heat
sensitive fibre optical surgical. instruments requires a new

generation ce I rﬁl ﬁ@hﬁde based instrunment disinfectants
for optinmal Qltm&'% %ﬁ%‘g'rﬁgﬁ By CONCERTRBNSe sol ution is
requi red which is desirably capabl e of being repeatedly heated to
- accel erate disinfecting action. AddiEE CAL FIELR 10 desirable that
the solution is diluteable by nechanical neans to as |ow as 0.10 per cent

~glutaral dehyde as parTtheQiesestifivdntioh edlitasctoatisiifettafiondéntiat dokositiohs!! i n the
- mar ket pl ace, the disinfectant is desirably non-corrosive,

econoni cal and practical to i Enw s well as highly
efficient as a disinfectant gﬁgdc elr{notgl\lmsglg?ﬁ a t.EﬂﬁbN’j‘
Tradi tional al kaline_activated gl utargl dehyde di sinfectants, now w dely

used 15-fdr low t magre; eRicient maslanery secently develaped foriclggning, disinfecting

optical (endoscopic) surgical i nstrunments, are unsuitable for use
under heat ed diandisterilising htatsensitikedfitire optival sagical instruments requisssaaiew
pol yneri sati on of nononeric gl utaral dehyde. In order to

attenpt to OVergeRERtiéd6f oneeHANR ghitataliRhidd KhsePinbtrushd disinfectants for optimal
gl ut ar al dehyde concentrates are presently commercially available for use in

new 20 washer-disinfe r chi.nes. e ncentrate i n undi,l.ut ed
Reidic 23 to 2 QPR CoabdlrllR g Ra R o RROE ey o R B ARl
manuf actured. The second and preferred concentrate is a two .
conponent syst €aPEdePF heingwgpeatedly Beatedtaaseederate disinfostingagtien. Additionally, it is
concentrated 23 to 24 percent gl utaral dehyde solution and a phosphate
buffer, andit desirable that the solution is diluteable by mechanical means to as low as 0.10 per cent

glutaraldehyde as part of normal machine operation. To be successful in the market
place, the disinfectant is desirably non-corrosive, economical and practical to use in
the machinery as well as highly efficient as a disinfectant and chemical sterilant.
Traditional alkaline activated glutaraldehyde disinfectants, now widely used
15 for low temperature disinfecting and sterilising of fibre optical (endoscopic) surgical
instruments, are unsuitable for use under heated dilute conditions due to the rapid
internal polymerisation of monomeric glutaraldehyde.
In order to attempt to overcome the problems of the prior art, two
glutaraldehyde concentrates are presently commercially available for use in new
20 washer-disinfector machines. One concentrate is an undiluted acidic 23 to 25 percent
glutaraldehyde concentrate used as manufactured. The second and preferred
concentrate is a two component system comprising a first component containing a

concentrated 23 to 24 percent glutaraldehyde solution and a phosphate buffer, and a
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second Cﬁﬂgé%gs? containing a surfactant, an optional cor F&EAS q?m?l‘é"bl tor
such as sodiumnitrite, and a free alkali to adjust the pH of the
two parts when m xed. The . two conponents are mxed to formthe
wor ki ng buffered biocidal solution. Both .p. concentrates suffer from
t he di sadvantage that they have limted disinfecting power

particularly [ rium.tubercul os.i and 0 sone
bacteri al tg&g@%ﬁ&?iiﬁ%t g’ﬂ&w%f E‘H}?E Efg’e'gﬁﬂ’btﬂﬁﬁl @ whol e
bl ood. chem stry of glutaral dehyde has been wi dely
described in §9@umq1'@;t@tagd@ﬁeealkahtg@ﬂﬁlétth@y i af tthestwecparts wheo mixed.cThe
practice as a chemical substitute for heat and ethyl ene oxi de

sterilisati ontwétomponentsart arixd/tofomp die, wokingbueiRiedbiétidal 38Mtion. BIAL. SO
cal |l ed 10 "Activated" glutaral dehyde has becone a standard neans of

Steri 115110, SUbgieiRbiessffe e RO gty E AR el er, |

sensitive sur gl cal 1 nstrunments

pr oposed by Pepper ans that fhe he chem cal gl ut ar al dehyde

whet her ini tgg‘ﬁ\ﬁmn&? myspbac ‘%%&E’F%‘Eﬂm “’Sgrc’éleflﬁé}“édo SPARE bacterial ;
fromits stable acidic formto a pHof 7.5 to 9.5 by addition of an '
"al kal i nat i ngandifymgal spores@s iwellesisome yitusesfound inoviivlebloddl properties of the -
gl ut ar al dehyde are maxi m sed, in particular its sporicidal activity.

In 1976 Boucher, Usmébﬁéiﬁlsﬁ%' 86 Bluttaldetyde Has BnSAllely de&Fibéa th the literature

denonstrated that addition of c&rtain non-ionic surfactants to a 2% aqueous

gI ut ar al dehyd A . ed sipilar _
"activation” 913?? ﬁ%ﬁ%ﬁu%%% al?raﬁgﬁgen a‘%eg'é%\{f/& :H%%girbmg?t@&d Efhytenene
degree of actlvatlon achi eved by non oni c surfactant addition to .
such mildly aex@péwgﬂlaetmana@hw@nt%anﬁmg U%Patsgtémﬁa?ﬁls in 1962, sorpalied
achieved by "al kalination" to a pH 7.5 to 9.5. This is believed due to the
benef i ci al toaf fActivatéd tghetataldehydohastbecome a stapdard mieans of dtérilisiveg siegicalm i on in
ai di ng

‘l_'[)

instruments and other complex and heat sensitive surgical instruments. The term
“activated”, as originally proposed by Pepper, means that the pH of the chemical
~ glutaraldehyde whether in its monomeric and/or hydrated forms is adjusted upwards
from its stable acidic form to a pH of 7.5 to 9.5 by addition of an “alkalinating” agent
15 in which pH range the biocidal properties of the glutaraldehyde are maximised, in
particular its sporicidal activity.

In 1976 Boucher, US patent 3,968,248 and US patent 3,968,250
demonstrated that addition of certain non-ionic surfactants to a 2% aqueous
glutaraldehyde solution at a pH of 6.3 to 6.5 provided similar “acﬁvation”, although

20 later findings clearly demonstrated that the degree of “activation” achieved by non-
ionic surfactant addition to such mildly acidic glutaraldehyde solutions is less than .
that achieved by “alkalination” to a pH 7.5 to 9.5. This is believed due to the

beneficial affect of the bicarbonate in conjunction with the sodium ion in aiding
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penetratio 0093'1&3& ar al dehyde into bacterial spores. (Scot ?CE{W@%('N man

S.P., Antim crobial Activity, Uses and Mechani sm of Action of

G ut ar al dehyde, J. Appl. - Bacteriol., 1980, 48, 161-190; Scott EM &

Gorman S.P., Sterilization with Glu%%[aldehyde, in Disinfection,
~Sterilization and Preservation, 3rd Ed, 1983, Lea & 5 Febiger, pp

65-88). These effects are enhanced at  al kal.ine pH and_are optinal_at

~around pH 9. 5, PapeitAtionof glntaspldehyds inta bacterial sperat s(Scot EMs&Lporman S.P.,

* (pol ynerises) for use as a practical disinfectant.
O her patents iasinsidrobinl Aetieity, sesasd Mevkmanitinsof Actionh dffGlutaeddehiyde,d| Appif ect
of different surfactants on the biocidal action of dilute

gl ut ar al dehyde pglatol ORoaks, 1611003846H 1.VE P Borhiles PSR! o1t

netal s, cal cium and nagnesi um However, no rfactants at al kaline

pH have receive ittl e . acceptance i@, the mark | ace a y have
not denonstr at “*"ﬁ?dﬁ[’%\yéﬁr 1% E&%&@onagfqr@xﬁ@pnoqnﬁ?ﬁ%egvgpm,%& Egﬁi P& Lea&kce.
The steady increasing use of glutaral dehyde has been acconpani ed serious
possibility of Rehigeue’péﬁeﬂ:shemge&gfefﬁﬂsere@phwedsmlkalm pHhandstre optimalrat i t ant
vapour of 15 glutaral dehyde. In light of this, two patents have

di scl osed meansgr@inddSE9.826H078 whith glutaraldehP@Obicombs tolunbtable tpdlyinerises Pidt

gl ut ar al dehyde sol utions at roomtenperature by the addi ti on of

pol ygl ycols which _can b 0o _hydrogen bond to the dial dehyde. US
4,436, 754 (Taylug??s%lg% %ﬁ?gﬁg%éﬁgﬁ'at at a pHof 7.5 to 9.5 (achi eved by
separate al kal i nation prior _to use), glycqgls containing from1l to 22
et hyl ene oxi de gr oup$thepatentsigsued i xeeentyears Ravs disnlesed thepepglicia) sfiget off
chem cal sterilants by reducing the vaporisation of gl utaral dehyde.
This product wakffereiit satfactaits by theshigpgidal adtiomoftdilutepgiutamldehpde sdutions at
containing a stabilised acidic glutaral dehyde-glycol conplex and the second

part 10 alkaline pH, including the divalent metals, calcium and magnesium. However, most

surfactants at alkaline pH have received little acceptance in the market place as they
have not demonstrated improved biocidal activity of the solutions in practice.
The steady increasing use of glutaraldehyde has been accompanied serious
possibility of the development of allergy by users to the strong irritant vapour of
15 glutaraldehyde. In light of this, two patents have disclosed means of decreasing the
odour of dilute (1.0 to 3.5%) glutaraldehyde solutions at room temperature by the
addition of polyglycols which can be shown to hydrogen bond to the dialdehyde. US
4,436,754 (Taylor) demonstrated that at a pH of 7.5 to 9.5 (achieved by separate
alkalination prior to use), glycols containing from 1 to 22 ethylene oxide groups were
20 effective in suppressing the odour of chemical sterilants by reducing the vaporisation
of glutaraldehyde. This pmduqt was, of necessity, supplied in two parts, one part
containing a stabilised acidic glutaraldehyde-glycol complex and the second part

containing a lesser quantity of buffer alkaline salts, surfactants and corrosion
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i nhibitors. AU 562,017 (Wiitely et al) and NZ 204, 717 di scl osed a stable

near neutral chem cal sterilant containing triethylene glycol and 1-°
to 2.5% gl ut aral dehyde. This” was _guccessfully marketed as Wavici de
AID with greatly reduced odour.conpared wi th "al kal i nat ed"-

gl ut ar al dehyde, pt eparat.i de st ed reduced incidence 5 of
odour conpl ai'Ak ‘taﬁ"d ‘Aglit] Pgﬂgﬁw&?ﬂ‘?/&@%ﬁﬁ?ﬂ)&ﬁgﬂw pd a gtablepeanneutal o g
gl ut ar al dehyde based instrunent sterilants. However, like all known

al kal i nat ed 2XHemical sterilagt condainingdtigttivlene glyoolanddrte 2.5% ghutdraldehydet iThis was
subsequent |y denonstrated to be | ess effective than clained for

killing nyc Ohﬁé‘éﬁbéésﬁifullz naRidtéd & WavicldeaPPGHR bieafly reduced bd&h”&%ﬁngﬂnleﬁi BS )

whi ch as a group of pathogens is assum ng naj or significance as
conplimentary_inkegcti b1 -depressed A DS/ H V patients. .. .. _
 Subsequent 1y i SEu SR SRR IR s AR F i BRlad BaRind dncidence
occurs between a hydrogen bonded conplex formed between 1.0 to 1.5 nole of
triethyl en® gfipdenr eomplaintsend allergyserstions fom|reguarysensiof falkaliratedli xed wi t h
certain non-ionic surfactants. Small quantities of the non-ionic

surfactants vghvardldehytiebased instrumehbtstérilanty) Hoaeadrgiky/albkadwic allkalimitgd 296 Wi t h
a corresponding | oss of surface activity as measured by change in

the air/water ' ; kOIS | ting
three part c léﬁ%l(@ésh?g% %%ﬂ?ﬁ/ﬂgﬂﬁgﬁgg%&?%g@e}réﬁ%hg# F Iélg R/%%%@?%f
gl ut ar al dehyde

as.a.biocide.in the.nH range 6.0 to 7.5, .especi.ally. against
nycobact eri unfs| q%@FE‘é%'g‘aﬁ‘ HE’HPWC#’EI g}lﬁ%ﬁy 8&’%5‘“5‘@ H m%}ﬂm eobacierium
effectively 20 reducing the vaporisation of glutaraldehyde. Killing
ti me agai nst tonberowasis.ewlhich asa group of pathpgahs deassuminganajor sigyificanceras af r om 20
to 45 mnutes for 2% "al kal i nat ed”
10 complimentary infection in immune-depressed AIDS/HIV patients.
Subsequently, AU 589,267, (Whiteley) taught that a specific interaction
occurs between a hydrogen bonded complex formed between 1.0 to 1.5 mole of
triethylene glycol and 1 mole of monomeric glutaraldehyde when mixed with certain
non-ionic surfactants. Small quantities of the non-ionic surfactants were reacted with
15 the glutaraldehyde-glycol complex with a corresponding loss of surface activity as
measured by change in the air/water surface tension of aqueous solutions. The
resulting three part complex significantly enhanced the overall effectiveness of
glutaraldehyde as a biocide in the pH range 6.0 to 7.5, especially against
mycobacterium. Increase in biocidal action was achieved while still effectively
20 reducing the vaporisation of glutaraldehyde. Killing time against mycobacteria was

reduced at room temperature from 20 to 45 minutes for 2% “alkalinated”

glutaraldehyde preparations to 5 to 10 minutes for the new three part complex in a 2%



gl ut ar al dehyde preparations to 5 to 10 minutes for the new three part

conplex in_a 2% WO 98/ 19536
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gl ut ar al dehyde preparation. The conpl ex was subsequently marketed under the
- trade name Al DAL PLUS. _ Patent literature al so

reveals many other attenpts to inprove the . _ mycobi oci dal
~effectiveness of 1 to 3.5% aqueous gl utaral 3ehyde sol utions. For .5

exanpl e, US 4,923,899 (Wachman) describes a conposition cqonpri sing
gl ut ar al dehyde, glutazaldehsida praparstion; dbe coraplexBresubsequenidy matketndundpxthg frade

al cohol s, nonoval ent nmetal nitrite, sulphite and chlorites and a
. chel ati ng agentpame AIDAL PLUS. US 5, 252,606 (Martin) teaches the
fortification of glutaral dehyde preparations by addition of a

quat ernary biocide, a | ter@fir@al PG R | ts t :iﬁ’lgrrdiv@ I, citric
acid and i sopr opanol .Paltﬁ@lft%r rru?%lt | oneéllﬂsl%*lgégl contal r?s 6% W w of

water in addition to aqther.ingredients sed on e Lence W.th sjmlar
experi ment al myco"“"F‘éQr?ﬁ"&‘é‘ge?ﬁ%sW%ﬁi tQ ?Lﬁg 8qugPps @H@Fﬂi@f@ﬁ%ﬂ?%ﬁl{se ?05 hel f
life due to progressive | oss of nmononeri c gl utaral dehyde on

storage, presunenpled]s 4523 899 (Wathnmm) dessibesd capwsition comprisingi nhi bi t ed
agai nst internal polynerisation of glutaral dehyde. Research has clearly

15 demonstr st eglurtéfﬁhe%})%ﬁl%érﬂﬁ& bitfchde 1w mBfectlativaiaRd g5l .dﬁgi @%&ﬁ[é, ously

restricted b esencé of a'significant quantity of

quat ernary bi ocide t ther, with phenol . whi ] ature reports,
may al so serve mnpgaﬁ%@gf?ﬂéﬂgﬁ éﬁpﬁﬁ%ﬂ@scyo&%ﬁoﬁlhﬁétmg gt bi oci des.
US 5,322,856 (Martin) teaches the incorporation of_ a second phenolic

bi oci de 20 and a U§c§;2ﬁ%@§a@@@)}e®g@)%‘ih§@rﬁﬁcﬁmé ob ghypraldehyslé di scl osed
in US 5,252,606. This has the effect of significantly altering the

respective rati pfepafatibhicby dideétonufaajudenary biocide, as well as a para tertiary amyl

10 phenol, citric acid and isopropanol. The formulation disclosed contains 46% w/w of
water in addition to other ingredients. Based on experience with similar experimental
formulae such mixtures are subject to limited shelf life due to progressive loss of
monomeric glutaraldehyde on storage, presumably as the formulation does not appear
inhibited against internal polymerisation of glutaraldehyde. Research has clearly

15 demonstrated that mycobiocidal activity of glutaraldehyde is seriously restricted by
the presence of a significant quantity of a quaternary biocide together with phenols
which, literature reports, may also serve to reduce the effectiveness of phenolic
biocides.

US 5,322,856 (Martin) teaches the incorporation of a second phenolic biocide

20 and a second quaternary biocide to the preparation disclosed in US 5,252,606. This
has the effect of significantly altering the respective ratios of the three biocides.
Triethanolamine together with a small quantity of triethanolamine hydrochloride is

also added as a solubilizing agent to hold the product together. The presence of a



Tri et hanol am ne together with a small quantity of triethanol am ne

hydrochl gride is al so added as a solubilizing agent to hold the

pr oduct Wéb%%{lﬁ . The presence of a WO 98/ 19536 PCT/AUI700734
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| arger quantity of quaternary biocides makes the new m xture a high foam ng-
mat eri al which limts its use in health care. In addition t he
presence of a large quantltles of phenolic biocide in an acidic

envi ronment increases, bl ens of m ction on pl astic and
pl astic coat eﬁ’@ﬁﬂ?‘ 0 WW@‘%’%@ '93%‘%@17 I}ewrnﬁmrealhl@@@m%maten 5
particularly as internal surfaces of fibre optical surgical instrunents.

| ts potenti al whish limits its use gehéalthsarec do pddition ghie presehcofaidrgeafuantitissrofbl ens
is also significantly enhanced. Because of the presence of phenols

it cannot be ﬂsmbﬁabwcfdewan BABR dhyRbArhcht fintrtdies problems of cﬂaﬁﬁﬁﬁa&ien %gani c

and plastic surfaces as well as causing an occupatlona

hazar d. Iatl 2,606 or

5, 322, 856 app%13§tl péwgggﬁeggu&a ¥ WR{TEU ea%" g‘ﬁérﬁr@ﬁ{cfeat es at
room tenperature or heated for nedical chem cal sterilisation or

hi gh | evel 5di gArtiewedy ainternal swisaces offibiel aptieslsurgical instrumentso s ipotential for
surgical i.nstrunents. Q her patents include AU-A 667878/ 87
(Ascenzi et aderiouhbeduphtivmahkealth and Safbiygroblems ¢ also SghifictntBlertibndedr al dehyde
and 0.01 to 6.0% of a nom nated conj ugat ed nonoal ehyde for

i mproving th

pr epar at onse‘?’é%h%er%ﬂbg}’fég?f?h%?ﬁ&i°"§‘t‘¥or o B BURRRARAGH plft lfgéﬁﬂher

| ut ar al deh sol ut,i s. do_not remgi n stabl e under

gurrently d?/s‘g'ﬂ% 0 PEgARIcAnd gastip surfaces as we %Fﬁqsﬁﬂanr?ﬁc‘&ﬁlﬂﬁég’é s been

presented of the effectiveness or biocidal action of the
fornul ati ons lezanloncentrati ons as |l ow as 0. 10% gl ut ar al dehyde, a definite
requi r enent

10 None of the formulations in US 5,252,606 or US 5,322,856 appear suitable

for use as diluteable concentrates at room temperature or heated for medical chemical
sterilisation or high level disinfection of complex highly expensive fibre optical
surgical instruments.
Other patents include AU-A 667878/87 (Ascenzi et al) which teaches
15 ‘mixtures of 0.3 to 6.0% glutaraldehyde and 0.01 to 6.0% of a nominated conjugated
‘monoaldehyde for improving the kill rate of glutaraldehyde to mycobacterium. These
preparations require “alkalination” before use. Such alkalinated glutaraldehyde
‘solutions do not remain stable under heat with currently disclosed technology. In
addition, no evidence has been presented of the effectiveness or biocidal action of the
20 formulations at concentrations as low as 0.10% glutaraldehyde, a definite requirement
for use in washer-disinfectant steriliser machines. |
Another patent WO 91/16083, (Boucher) teaches forming a two part

glutaraldehyde concentrate. A first major part is a solution of from 20 to 25%



for use in washer-disinfectant steriliser nachines.

Anot her patent WD 91/16083, (Boucher) teaches formng at

gl ut ar al de‘ﬁ?cwl%?aﬁcent rate. Afirst major part is a solut Y\%ﬁpg&&f’?‘mﬁ 20 to
- 25% WD 98/ 19536

- PCT/ AU97/ 00734 -7-,

* glutaral dehyde which is pH adj usted with ac47d| c phosphates to pH 5. 5to 6.0
- for maxi nrum stability. The first part also contains not nore than

2 5% non-i oni ¢ ta Before use, the concentrate is
"activated" by gé%rataidebﬁ%w[n&ﬁ 1%\!%&#1“ d with acidic Phosphates to PHYL At UALPHYr oxi de
~and sodiumnitrite at a concentration such that when 5 mxed with the
- aci di ¢ gl ut ar almisfimdm stabilityn (Thatfiest part pldo@bnt@in® nbtoméredhars2. 6%t monriedici N t he
resultant ready-to-use solution. This concentrate is an exanple of two part

gl utar al dehyde g t§t Before Géérfh%%héénéé{@'xé eli Cat EPBYEIIRIRNl of ah AlkaliE | D

heat ed was -disinfectors sterilisers now 'n | ncreasi ng use. The

formulation is curren haILe"l espect.to its clains
of nyobacteri adPeiyre 8%?‘?/"&‘/‘?‘{‘93’@1""1‘%@& sod rpetaéf’{!ﬁe@{r ”2‘8’?%’5% ihen

Cel si us). From t he above |t Is clearly seen that a new

gl ut ar al dehyfle mixad svithrthe acidic giutaraldehydesoneentraiaj £pH ofi 62i th $.4iswbtained inthe
requirenents. A commercially viable concentrate of gl ut ar al dehyde

is needed whi Cf}eaﬁﬁhf@m;utot&e%bmﬁbﬁ afhiy¥ cshcdRirfte S eXatp (ﬁ@d’rt
of two years, with a maxi num | oss of titrateable glut aral dehyde nonomer of

é?fﬁ ar al éghyg g;g*ﬁiﬁxﬁl%eﬁyé hé)rlé%} %‘{Q‘E F}% ent@a@mﬁabﬁ?%xﬁ%%rcﬁllg gor ?seén ﬁu?ﬂ ound

5.0, to achi eve nmaxi mum bi oci dal effectiveness a diluted sol ution
of a gl utar al devasher-disinfestors seralisgesomais) ipcrpaginguseHThe fosmulatioppecyremis 6. 0
to 9.5. In order to achieve this pH range, the pH of a ready-to-use

di | ut eabl e under ¢hatleggetwiti espeast tol itsdebsims abyobaveriasidpthctiitp abroom above,
preferably around 6.5 to 7.5 and 20 accordingly a gl utaral dehyde

concentrat €4 s {iGedaaP0Hagless €88RAR). € of fulfilling this

From the above it is clearly seen that a new glutaraldehyde concentrate is
needed which fulfils a number of requirements. A commercially viable concentrate of
glutaraldehyde is needed which desirably is chemically stable for a minimum period
of two years, with a maximum loss of titrateable glutaraldehyde monomer of 10%.

15 Furthet, although the maximum stability of a glutaraldehyde/non-ionic surfactant
mixture lies at a pH around 5.0, to achieve maximum biocidal effectiveness a diluted
solution of a glutaraldehyde concentrate desirably has a pH lying in the range 6.0 to
9.5. In order to achieve this pH range, the pH of a ready-to-use diluteable
concentrates will desirably have a pH of 6.0 or above, preferably around 6.5 to 7.5 and

20 accordingly a glutaraldehyde concentrate is needed which is capable of fulfilling this
requirement without decomposition. In this regard glutaraldehyde becomes
progressively more unstable due to internal polymerisation at pH’s above 6.5, with

instability increasing as the pH rises.



requi renment w thout deconposition. In this regard gl utaral dehyde becones

pr ogr essy re unstable due to internal polynerisatio | bove

6.5, W tW’oer)ﬁgE}% instability increasing as the pHri Ses_pcﬁkU9%€8/ 19536
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A major problemis therefore how to prevent a concentrated gl utaral dehyde

preparation with a pHin excess of 6.2 frgudeteriorating by internal

pol ymeri sati on over a prol onged storage period, under anbient

tenperature conditi n
I

ns, 1o ext.ent. of no nore than 10 percent
over two years at r m?re‘?{ﬁ@m’tlﬁ&‘ée.refﬂf?el‘orv\%?cﬁr?‘fﬁ%af’?féﬁenu'ategglut F@ﬁ%‘f"g
internal polynerisation of glutaraldehyde at a pHin excess of 5.0 are
bel i eved due preparaiéorf mthe\mngg exgess of 6.2 from deteyiorating by dntemebpalymerisationat er
whi ch provi des a vehicle for oxidative polynerisation reactions
i nvol vi ng i orover apsdlengedistoragieperiod, under aBRAC Rniperatiire onditibss, td ad Sxtélof| €SS

i kely that such ionising reactions will occur). Secondly oxidative -

reactions ca 5&%&@gpe&&u%%§mﬁ§ya3§mﬂ%rﬂﬁgafgg'ﬁ%@x&%o{.%at 10

decrease steadliy on s age, pre ue to Vel opmen glutaric

or simlar acidg being fornmed al ong.the pathway to internal

pol yneri safi d??OE’Pt%FﬁW?ZPP erisation o M‘%hﬂ%%%d’}l In gxcess of 5.0are -~ |

woul d al so be desirable to find a buffer systemsoluble in the concentrate
that will be iceat duedodheefollpmingifasiors Fipstly thepresemoel of free Watet whichni nt ai n a
pH above 15 6.0 at dilutions as |low as 0.125% gl ut aral dehyde, this being

the Iowvest dilyliieda vehicle for Jﬁ%{i%%@lﬂeﬂsﬁﬁﬁgﬁﬁ%’tg&:ﬁ RRIVRS R trdlisfer mleifliét or

machi nery bei'ng heavily pronoted i

woul o' o, ey et AL e e RSN AL S B 2,
of Secondly oxidative reactions cause the pH of aqueous solutions of glutaraldehyde to -
10 decrease steadily on storage, presumably due to the development of glutaric or similar
acids being formed along the pathway to internal polymerisation of monomeric
glutaraldehyde.
It would also be desirable to find a buffer system soluble in the concentrate
that will be effective over the desired pH range and which will maintain a pH above
15 6.0 at dilutions as low as 0.125% glutaraldehyde, this being the lowest dilution
required by latest version washer-disinfector machinery being heavily promoted in
Europe.
It would also be desirable to find an improved glutaraldehyde concentrate
which can be used as manufactured i.e. one that does not require premixing of
20 unpleasant and toxic glutaraldehyde by health care workers before use and which still
demonstrates high effectiveness against bacteria, fungi and blood borne viruses,

particularly hepatitis B and C and the AIDS virus in whole blood. These particular

pathogens. are being spread increasingly in populations around the world by transfer of



20 unpl easant and toxic glutaral dehyde by health care workers before use

and whi ch denonstrates high effectiveness aggj ria,

- fungi and %%%Mgﬁ%fr ne viruses, particularly hepati t I's ‘E gﬁg and

- the AIDS virus in whole bl ood. These particul ar pat hogens are being
spread increasingly in popul ations. around the world by transfer of . WO
98/ 19536 -9.
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whel e bl ood and t.hr.ou I .ex dru traunma events,
sur gi cal g’&‘é‘ﬁ&"g} ody 4 E@E’H&P&b f%rc?%gge dfug WSe, tratitma cveits, supgical ™
- the object of the present invention to overcone or aneliorate at |east

" sone of the aboprecehrésanddesisl prackessi es of the prior art. 5

SUMVARY OF THE | NVENTI ON According to a first aspect the

i nvention consists 'nIth&E%Bje@t&‘tﬁéﬁ%@éh‘tﬁ%nﬂontooverc@ﬂe‘éﬁﬂxhéﬁélﬁte%@méﬂ si ng:
a) at | east one nono or dial dehyde containing 2 to 11 carbon atons;

b o Lot o bl SRRl £ o, 2o,

concentrate and capabl e of mai_nt ai_ni na he concentrate at pH 6 or

above. 5 I n hi ghs N he concentrate

according to the first aspect further conprrses an anionic or non

i onic surfactant. According to a first adgecothe invgntich consiesdmd stablealitinfebant

I nvention consists in a nmethod of 15 disinfection and/or sterilisation

conpri si ng the antacti.ng a surface with a di si nf ect ant

concentrate acco(;r }Qnt?it%(é l‘?ﬁ;’%’rst aspect for a period of tine sufficient

to achi eve dr sinfection and/or steriljsation.

Accordr ng to a third &pedt! e%"’h%“‘?%’é‘h?’i%ﬁﬁ coptaining 2,to H, GabpnatomSie nar i ng
stabl e disinfectant concentrate conprising the steps of

corrbr ni ng; b)  atleast one glycol or polyol containing 2 to 10 carbon atoms; and

10 ¢)  atleast one lithium based buffer soluble in said concentrate and capable
of maintaining the concentrate at pH 6 or above.
In highly preferred embodiments the concentrate according to the first aspect
further comprises an anionic or non ionic surfactant.
According to a second aspect the invention consists in a method of
15 disinfection and/or sterilisation comprising the step of contacting a surface with a
disinfectant concentrate according to the first aspect for a period of time sufficient to
achieve disinfection and/or sterilisation.
According to a third aspect the invention consists in 2 method of preparing a
stable disinfectant concentrate comprising the steps of combining;
20 a) at least one mono or dialdehyde containing 2 to 11 carbon atoms;
b)  atleast one glycol or polyol containing 2 to 10 carbon atoms;
¢} atleast one lithium based buffer soluble in the concentrate and capable

of maintaining the concentrated solution at a pH 6 or above.



20 a) at | east one nono or dial dehyde containing 2 to 11 carbon

at ons; b) at | east one glycol or polyo lnipg 2 to
10 car bowoa%s()l %6 y : C) at | east one Iithitﬂf’gﬁéﬂ@%‘{]ffer
soluble in the concentrate and capabl e of mai ntaining the
concentrated solution at a pH 6 or above. WO 98/ 19536
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According to a fourth aspect the inventioh consists in a diluted

di si nf ect ant %9 rising a,concenirate according tqg . the first aspect
and a dil uant. ccordmng to a O%Ib%ﬁpa?fﬁff nyenfiqn; qopgjsts dp a diluted disinfoetant on
consists in a nmethod of disinfection or chemcal sterilization of an
obj ect conpr icompyisinga corgsniyate aoearding itotheSirstcaspixit end a diludmtwi t h a di | ut ed

di si nfectant according to the fourth aspect.

DESCRI PTI ON OF PRERGERBREnEM¥OBENabeet the invention consists in hRetRbE £ Einfé&ﬁSHt I on

provi des disinfectants which are stable. In certain preferre

enbodi nents t d ' I nder. n | staor .condj ti.ons for a
10 m ni num ofdﬁlltEé &gﬁ&%gé}ééﬁ%aﬁghéggégﬁfﬁa. v%ﬁg@g%enﬁgq o%?%g? a%f’bé%ﬁ‘cent of
Its initial X LJLtitrateabl e al dehyde during the period of storage. The
concentrates \ﬁlﬁh?Hﬂuﬁeﬁ\ﬂbﬁbﬂfpgﬁmaccordl;ngé?@lecfaplégp@egﬁ bei ng dil uted before
use preferably with water or |ower al kanol or a m xt ure t her eof
preferably to a nono or dial dehyde content of 0.05 to 3.5 percent by

wei ght on the diluted concentrate, The diluted concentrate preferably has a
pH 15 rangi ng from 6. RDESGRIPTIONOE PFREFERRED EMBODEMENTS®eNt s t he :
diluted concentrate is capabl e of being heated to 55[err]C (to

provide fast steri|Ti piseht HPSntiol froAés disinfectanBSARPAR stdbW) M'ceftBnS Of
bi ocidal activity. In‘this regard the diluted concentrates accordi ng

to certain prel@rted BORALLARAL Sobntdle s MNP nhAVE s ShdAbas for a

- S

10 minimum of two years, the concentrate losing not more than 10 percent of its initial
titrateable aldehyde during the period of storage. The concentrates of the invention
are capable of being diluted before use preferably with water or lower alkanol or a
mixture thereof preferably to a mono or dialdehyde content of 0.05 to 3.5 percent by
weight on the diluted concentrate, The diluted concentrate preferably has a pH
15 ranging from 6.0 to 8.0. In certain preferred embodiments the diluted concentrate is
capable of being heated to 55°C (to provide fast sterilising times) without
decomposition or loss of biocidal activity. In this regard the diluted concentrates
- according to certain preferred embodiments of the invention have sporicidal,
fungicidal, mycobiocidal, bacteriocidal and virucidal activity.
20 In one preferred embodiment the invention provides a chemically stable
product containing from 21 to 24 percent by weight of monomeric glutaraldehyde
requiring no premixing before use. The concentrates of the invention have other uses

in hygiene and in some industrial processes, including air conditioning where fast




fungi ci dal, mycobi ocidal, bacteriocidal and virucidal activity. 20

In one preferred enbodi nent the invention provides a chem e
product coMOMBAP§ from 21 to 24 percent by weight of nnno%@#%%mﬁk@gk

gl ut ar al dehyde requiring no prem xi ng before use. The concentrates
of .the invention have ot her uses . I n hygiene and in sone industria
processes, including air conditioning mhengltast WO 98/ 19536
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efficient disinfecting processes are requjred, t.icul ar t hose which are
“mechanical |y  cfficientdisin [%Wgekiocesses are rec‘]l“‘recf parnp%rqug&%@:ﬂ%%gmﬁl}an{qq y
~invention contain a nono or dial dehyde and a gl ycol. It is known

t hat gl ut aral dedoptielled.| | form hydrates, each carbonyl group adding a 5
nol ecul e of ionised water. Simlarly glutaral dehyde can form a hydrogen

bonded conpl eppiohbnttBtels Qfﬁﬁ‘iﬁvéﬁﬁbx?@éﬂtﬁﬁ_a%oﬂﬂ df%{ldei,h?dé’ 6 # glycol.

particularly those of |ower nol ecul ar wei ght, can al So bi nd water

21ty per centt fopoyRHab e EBhus vl forn g deise ech Rt aepep Mdmga o
~a fifty percen a

anhydrous triethyl ene gl yco(l1 are rSn:X‘(ladgyicgq apprgpri atef nol gréﬂcguan&i) tdinccles It

i s expected 5 rtho6leculhaf ionised watesr Sivhilarlyoglutarabdehyda gan foun abydrogerebondad whol e
or in part from gl utaral dehyde in favour of binding to the glycol

of the resul t antongialeitt p & fuP nolediiles 8F gBoll Gl@Sls, particulatly tHdsk 8f Iodek i Ct s

the possibility of free ion transfer reactions within the solution,

especially thos ﬁofecr:]\}\/lgll V\égl%h{bp"}réﬂ% f)iﬂ{i Wa&?lbgﬁl%%ﬂgﬁ | l%g{le’)glg Mok VA

gl ut ar al dehyde. ed clrassic eor ests nonomeric

gl ut aral dehyde to first fully hydrate as 15 an initial step jn, oxidative
mechani sms | eacsingraldshyde-y s if & Afipesant (RATe) Aqueqps sdutipn °fg&u°£raidréh¥fi<°e?“gher

of two alternative pH dependent nechani sns. I ndeed this is
what happens i nanbydobi tietiofierelptydol meaniked inapptipriate tholat duiastities it is expected

10 that the water of hydration would be displaced in whole or in part from glutaraldehyde
in favour of binding to the glycol of the resultant aldehyde-glycol complex so formed.
This restricts the possibility of free ion transfer reactions within the solution,
especially those involved in the internal polymerisation of hydrated glutaraldehyde.
Published classical theory suggests monomeric glutaraldehyde to first fully hydrate as

15. an initial step in oxidative mechanisms leading to polymer formation, which can occur
by either of two alternative pH dependent mechanisms.

Indeed this is what happens in practice of the present invention. In this
regard a molecular ratio of 1 mole of glutaraldehyde and 0.’75 to 1.5 mole of
triethylene glycol forms a chemically stable solution. To further limit the possibility

20  of oxidative polymerisation either in storage or in use when exposed to air, it is
preferable to further add an anti-oxidant or organic reducing agent effective in the pH
range of 5.5 to 7.5 is also advisable. A suitable antioxidant is ascorbic acid which if

necessary is pH adjusted. Other organic antioxidants can be used such as



regard a nolecular ratio of 1 nole of glutaral dehyde and 0.75 to 1.5 nole

ylene glycol forms a chemcally stable s '
furt her [l m&{’ ?#g .possibility 20 of oxidative pol yner?ls“g}ﬁhgﬂoog;‘fher in
storage or in use when exposed to air, it is preferable to further
add an anti-oxidant or organic reduci ng agent effective in the pH
range of 5.5 to 7.5 is also advisable. A_gyitable antioxidant is ascorbic
acid which if necessary is pH adjusted. Ot her organic antioxidants
(I;aC'T' ) Rlnggls gg7§ﬁfd}ocﬁﬁnone derivXt\Re% %41& 193r50%91 gallate. Typically the antioxidant is presentin an
hydr oqui none deri vat I ves and(bfropyl gal late. Typically the antioxidant is
present in anamount of frgmQf} tard.5 petsentymyre prsferatily féH de i tperaent, by weiglofbl y
0.01 to 1 percent, by weight of the concentrate. Preferably the

ant i oxi dant Oﬂhe@bmhtrﬁter Peferably thﬂ@:ﬁtioxhdantﬂrér?&nf: ARG a ent is in the ¥
preferably its lithiumsalt. Ascorbic acid salts are m)s preferre on

grounds of litkilledaft2! f eed rom col our

devel opnent an%‘égfs?g%g%l o e aﬁoéls‘osgéﬁgs&c\k/\‘/{e ﬁltsgg rB%ﬁ éeff')’FS @ grpunds of
antl-OX|dants essing.free-jon scavenging abilit i n conpl ex

bi ol ogi cal ® ﬁfpgasfche lg‘l,gﬁngty, freedom from colour dwl%nmghandr@sm@ém nant
di scussi on | n th| s patent specification relates to the use of

gl ut ar al dehy dejouoahwell awbeing groven as antj-oxjdiets possessing)freesiotl seavefiBing Gbility :
al dehydes 10 containing |less than 11 carbon atons can be used. The nobno

or dial dehydein'c%mplexblologfcﬁlf@"sl%ﬁis%fﬁ)él%% in an amount of from 10.to 35
percent by wei ght "of the concCentrate. Simlarl y gl ycol s other than

triethylene glycol b sed.in.the |nventlo

containing 2 to 10 '}é@? §ﬁ di Rrflomipapt discussigy I@%%Pg Bﬁ’e"%‘b‘iagf’ﬂwl%tﬁ%tog‘%col
and, tetraethylene | ycol, or other highly polar polyols including
some noni oni cuse of glutaraldghydeyether maro, ¢ er @ﬁnjlagamd/monaékﬂand larangatic addehgydésanol -
and i sopropanol in part substitution of the glycol also yields

sol uti ons 10hi cointdiing lese tmarldlearbontatdms ¢anybe used. The mono or dialdehyde is

preferably present in an amount of from 10 to 35 percent by weight of the concentrate.
Similarly glycols other than triethylene glycol can be used in the invention including
those containing 2 to 10 carbon atoms such as ethylene glycol, diethylene glycol and,
tetraethylene glycol, or other highly polar polyols including some nonionic

15 surfactants. The use of a lower alkanol such as ethanol and isopropanol in part
substitution of the glycol also yields solutions which have reasonable stability.
However, the lower alkanols may give off unwanted odours and may be flammable in
circumstances that should be avoided in areas where the principal uses of the
glutaraldehyde concentrate are found in medical and veterinary practice.

20 The concentrates of the invention further contain a buffer required to control
the pH of both the concentrate and its dilutions to within the desired biocidal effective
range, which in the present invention is 6 or above, more preferably in the range of

from 6 to 9.5. In the present invention a lithium based buffer is used as it has been




However, the |ower al kanols may give off unwanted odours and may be
flammabl e in ci rcunst ances that should be avoi ded igﬁmgmmye t he
princi pal W$18836; he . gl ut ar al dehyde concentrate ar

medi cal and veterinary practice. 20 The concentrates of the

i nvention further contain a buffer required to control t he pH. of
both the concentrate and its dilutions to _V\f?tqhi n the desired biocidal
“effective range, which in the present Invention is 6 or above, nore
preferably in the range of from6 to 9.5. In the present invention a
lithium based Hoatdundxpectediy thas speh hyfsrsrnbance the bioyidalggtiomatthe concentrate.
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- found unexpect eSiliblel#hiuatbdRed biffas inchileanemid lithiuki its dfhydroxyopganid ort he
concentrate. Suitable lithiumbased buffers include organic lithium
salts of hydro L: o ' ' C | O 1 0.
carbon atons, 1 EHLG aifls Mnteini fonfd A7BLERE LS A S Of phABGr Ridbor
The lithium based buffer can be used in, conbination with other . 5
buffers for exa‘ﬁﬁ“@feﬁﬂ@r@%’ ﬂ%?%th&mg?seaéuﬁvfaﬂa@ uset ig combination, with other

hydr oxyor gani ¢ or organic acid containing from2 to 8 carbon atons
and/ or nonoval dniffereforlkesamplk bee of more other mquowalpitanétal salts of a Mydroxyergamic or
citrate based buffer or m xtures of potassiumand lithium citrate

are preferred. LbthluSHChhbfif fomPAs's dftRhAdHRtndRY i dRyedtiBetiy sy of S

used at a concentration of 0.1 to 2.5% w w of the concentr at e,

ferably O. % w W, nost. . . f ly 0. 59
Drt i el anly, wimsharafid & Lty ras by biters pinted of potibollofand tithineg,

ascorbic acid as an antioxidant contributes to the effectiveness of the
li t hi um based beifriterase preferved. bithiam eitrate iismpstiprefemed ppitablydhe buffenis vsed gt an

addition to the lithium based buffer for exanple, glycolic acid,
lactic aci d andeoagsitiationf 0.1 th2rs*eintw of the concehtratt, preferabdy Dildo 4%6 wfw plushal i c
aci d, phenol sul phonic acid, and m xtures thereof. Again 15 [lithium

22113 2", PAbeuH Y3y B RSN b Bt ot i
addition of ascorbic acid as an antioxidant contributes to the effectiveness of the
lithium based buffers. Other organic acid buffers can also be employed in addition to
'ghe lithium based buffer for example, glycolic acid, lactic acid and acetic acid, benzoic
acid, salicylic acid, phthalic acid, phenolsulphonic acid, and mixtures thereof. Again

15 lithium salts and potassium salts of these organic acid buffers and mixtures thereof are
preferred for optimal biocidal action.

Preferably the concentrates of the invention further contain a surfactant. The
surfactant is desirably chosen to maximise the biocidal action of the glutataldehyde
concentrates. Suitable surfactants include anionic and non-ionic surfactants or

20 mixtures thereof such as those described in Australian patent 589,267 (which
disclosure is incorporated herein by reference). Preferably the surfactant is in the form

of its monovalent metal salt, more preferably its lithium salt. The surfactant is

typically present in an amount of form 0.1 to 7.5% by weight of the concentrate.



Preferably the concentrates of the invention further contain a surfactant.
The ctant is desirably chosen to naximse th fi ' %} action
of the gIWu(f?'isillaéf’:I ehyde concentrates. Suitable surfgg 'ﬁﬁ&é&l 1 ude
anionic and non-ionic surfactants or 20 m xtures thereof such as those
described in Australian patent 589,267 (which di sclosure is - .
i ncorporated herein by reference). Prefergply the surfactant is in the form
of its nonovalent nmetal salt, nore preferably its lithiumsalt. The ‘

rf Nt i Sy- i.cal in n f rmO.1 7. 5% :
\?\;i gﬁft g ¢ t ¢ hz\/ha%lﬂ‘gsé ?ﬁxpggﬁéng gu&a%ta%&%g%?gggg&em%mtsaﬁs OE e(:)xther gulphz;[tgd and5 o by
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M xtures of seiphewated €} oLkl alkyl alsgkals er aliykhydrdvertions bi (G6 ©aC16) atifyl ei t her .
sul phat ed and sul phonated (C8 to C16) al kyl al cohols or alkyl
hydr ocar bons agsmdticGulghofdtes ard Aiy1 diphenyl 0xdd@ b Gnd &is@ﬂﬂﬁ&i’ét%@ﬁféf&l—éﬂyl
e

di phenyl oxi de nono and di sul phonates are preferred. a mxture

of nonionic I ani ey can, be used in th 5
ot oport i ons. oy BergpirRin s fehblciluantl WaRPabldBlc R0 G i e e
surfact ant .. de ﬁBgent gpon the specific mcelle equilibrium

requi red. SThETOROrtons 10900 anionic sutfagtans &g AP¥e to 0% nomianic sufactaat,| y
stable, can additionally act as pert of a buffer. Sui t abl e
aqueous sol vdependentaipod ¢hespecificomicelld enmilibrivink seqoired. The acid form of the The

I nvention wll now be described with reference to the following 10

exanpl es. : : ' with the
surfaceat\irb¥idéd Cheémf’%l%yeﬁab[l%% a8ditibAd I ct &5 %?ﬁée]l{]a%}{e}fe?

i nvention were prepared and di ut ar :
concentrations of 2. 0-2 2% ww and 0.125% The buffer used was
lithiumcitrate usgag%h%e aavegh (ﬂﬁ’nﬁ ’i“&ﬁ‘a&w .rfrt"‘i°‘f{‘?r(?uﬁ'é‘!" ent by wei ght of
the undiluted 15 concentrate. The pH of each fornul ati on was

determi ned. The redbeinventien wHbpew ba described with reference to the following

10 examples.
EXAMPLE 1
Concentrates in accordance with the invention were prepared and diluted to
glutaraldehyde concentrations of 2.0-2.2% w/w and 0.125%. The buffer used was
lithium citrate used at a concentration of 0.1 to 1.0 percent by weight of the undiluted
15  concentrate. The pH of each formulation was determined. The results are shown in
Table 1 below.

TABLE 1

BUFFER CAPACITY OF LITHIUM CITRATE

Glutaraldehyde 22.5% 2.0-2.2% 0.125%
Concentration
pH Freshly made 7.1 6.8 6.5

pH @ 3 months @ 40°C 6.9 6.6 6.2




Tabl e 1 bel ow. TABLE 1

-BUFFER CAPACI TY OF LI TH UM Cl TRATE A ut ar al dehyde 22. 5%
2.0-2.2% WO, Concentration pH Freshly madRCT/AU97/00734 7 1
6.8 6.5 pH @3 nonths @40[err] C 6.9 6.6

6. 2 WO 98/ 19536 _
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Over a three nonth storage period at 40[er?}%; equi valent to 1 year .at room
.tenperature, the loss of titrateable glutaral dehyde nononmer of these

formul ati ons a@wema hreetmonsh stprage peried atelffC, erpivalenptr by¢arat mont o 1. 6
percent or 7.5 percent |oss over two years. 5 EXAMPLE 2

Anal ytical test{efifpeftinn] tb 158 b HNEA1E PRERAULFHE ToRbmbFEl theSBirh@Btions
per f or med using a standard hydroxylamne titration nethod (in which

reacti on betwee I ral de e and hydr ox m.ne relpeases
- hydrochl ori c acP’HOWF%ho wggcﬂ?&t ?"Q}xse%)proxﬁﬁa{es ﬁ%i'@ﬁﬁ%ﬂ%‘ﬂfi&?’f’%" lesfiow
that a lithiumcitrate based buffer results in a quicker 10 reaction
rate (rel ease oPVeIEWP Y&HSE a | ower pH (0.9 conpared to 1.5) than that of a
sodi um pot assi um phosphate buffer of simlar concentration such as used in
nost GONEXAMPIE2 to 3.5 percent gl utaral dehyde based i nstrunent
di sinfectants. This, it appears from biocidal testing, corresponds
to faster killing ti ' = LS [
concentrates in accofngg%lgg&]w&?ﬁﬁ% ﬁfegl Pﬁf/%%%hyg%c%@é%@% ac e:,\@%h&% ﬂ%gogx;,ed

ti | 2 tqQ 3.5 | ut dehyd t] t ai ni
Co ool 2 g S kR gy ST th P20 B "

sodi um

glutaraldehyde and hydroxylamine releases hydrochloric acid which is back titrated
potentiometrically) show that a lithium citrate based buffer results in a quicker

10 reaction rate (release of HCI) and a lower pH (0.9 compared to 1.5) than that of a
sodium-potassium phosphate buffer of similar concéntration such as used in most
commercial 2 to 3.5 percent glutaraldehyde based instrument disinfectants, This, it
appears from biocidal testing, corresponds to faster killing times for some micro-
organisms when using concentrates in accordance with the invention than is achieved

15 by conventional 2 to 3.5 percent glutaraldehyde preparations containing sodium-

potassium phosphate buffers.
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EXAMPLE 5%)38?1%536 - Two formul ations in accordance M?W@ﬁgmﬁ'?‘%sent

i nventi on were prepared: A

B G ut ar al dehyde, 50% . 480 grans 480

gr ams Tri et hyl ene gl ycol -16- 460 grans )

460 grans Teric 12A8* . 15 grans .

35 grans iIthium | auryl sul phate 35 grans Li t hi um
al kyl benzeneEX‘A‘I]VIHHEté - 15 grans

sul phonat e Lithiumcitrate 1.5 grans

2.0 grans PoT wedbumiilationsdn accordance with the present inventiprewere prepared:i t hi um
ascorbate . 0.35 grans 0.75 grans TOTAL
1, 000 grans 1, 000 grans pH adjust to 7.0 to 7.2 with

1 0% ithium hydroxide * Manuf act ur ¢4 by I1Cl Australia B it ed
Bot h formul ations were extoensi vely tested m crobiol ogi cal |l y agai nst
medi cal |y si gHfutraldshyds, 60%pes and conBP&ems t h a product 488 gtAmsct ur ed

accordi ng 5 to Australjan patent 589, 267 known commercially as Al DAL
PLUS. The or g&riethiflene glycol tested for H60@rams activity wedé0gesniol | ows: -
Bacteria ] Psuedononas aer ugi nosa
Prot eus vul gaFeric 12A8* 15 grams 35 grams
Escherichia coli 10
St aphy!| ococ cuEithiunmelasryl sulphate Bas$ graml spore -
Bacil lus subtilis '
Lithium alkyl benzene : - 15 grams
sulphonate
Lithium citrate 1.5 grams 2.0 grams
Potassium citrate 1.0 gram -
Lithium ascorbate 0.35 grams 0.75 grams
TOTAL . 1,000 grams 1,000 grams

pH adjust to 7.0 to 7.2 with 10% lithium hydroxide
*Manufactured by ICI Australia Limited

Both formulations were extensively tested microbiologically against
medically significant microbes and compared with a product manufactured according
5 to Australian patent 589,267 known commercially as AIDAL PLUS. The organisms

tested for biocidal activity were as follows:

Bacteria _ Psuedomonas aeruginosa
Proteus vulgaris
Escherichia coli
10 Staphylococcus aureus
Bacterial spore Bacillus subtilis
Mycobacteria Mycobacterium tuberculosis
15
Virus ' . . AIDS virus HIV in whole blood

Hepatitis DHBV in whole blood



Mycobacteri a Mycobact eri um t uber cul osi s 15

- Virus AIDS virus H'V in whole blood
" Hepatitis DigRI936whol e bl ood WO 98/ 19536 PCT/AU97/00734
PCT/ AU97/ 00734 -17-

These organi sns represent a recogni sed and accepted spectrum of the
~inportant nedially significant pathogens fglll,pg In hospitals, health care

. faeilities and t he general comunity. In each case there was either
~no.discernible difference or a di stinct inprovenent in biocidal

- effectiveness to the Theasorganismsgeprgsent a racppuised andmccaptadspgetrusy of thel ent

: concentrations of glutaral dehyde. According to literature Al DAL

- PLUS is nore ef {agrtanemenially sidbifiva mthogaistotdedhindospios, dedlth rd fislities hnd

i nstrument di si nfectant and chenmical steril ant.

When heated to he f:ar nul.aty y i nassed I he

~Australian ﬁl%[g%l‘ék&l S| ‘H%‘Q’éﬁéﬁ?é HI%E??%&%;%%{@E%%%%‘B& na T'tcfl%'nosr,a
(yeast challenge) at a 10 concentration of 0. 125 percgent

- gl ut ar al dehyde. d1FHBGt IBPEYCRE 18&"‘?%65&%@%&?‘) the commercial produchAIRAL, | ess

. than 5 mnutes at roomtenperature at a 2% w w gl ut ar al dehyde

concentratior, PLUSateggabalentesncenttationstof gheareldehydes tAcabiding (litcragneAIRAL

Goods Authority (TGA) - Therapeutic Goods Order No 54 regul ations

as both a H gh beyRlis more effective RhEWABA wh¥ SluBkAGIAL cAtsinHobpith inshinkad! €

for use in fibre optical I1nstrunents use 15 1n invasive surgery in

- sterile body tissue. Othe at.a alify the biocidal results of

" these concentra ?%?%?ntée‘ié%t‘?ﬁ?}gyeé’éan& chenical sterilant, the highest

| evel of biocidal ef fectiveness required by regulatory authorities

~in nost countries. Whéen t%?at?% ,éo 45°C tﬁ@f&%&%ﬁ%i‘s Of tht BrefiB pdsteaihé Alstedlian

. biocidal action achieve mul at1 ons of the invention is
shown bel ow as the rate of kill of chepi .eSi St an 20 .bacteri al
spores of Bacil I QEP&*W?@%‘%M&’P@H Wf)ﬁea(“:‘ém@ i‘vté’F"Ef Fhaé‘SPg‘??ﬁg Bf Al DAL

10 concentration of 0.125 percent glutaraldehyde. They also killed Mycobacterium

tuberculosis in less than 5 minutes at room temperature at a 2% w/w glutaraldehyde
concentration, which qualifies under the recent Australian Therapeutic Goods
Authority (TGA) - Thetapeutic Goods Order No 54 regulations as both a High Level
Instrument Disinfectant and Sterilant suitable for use in fibre optical instruments use
15 in invasive surgery in sterile body tissue. Other data qualify the biocidal results of
these concentrates for acceptance as a chemical sterilant, the highest level of biocidal
effectiveness required by regulatory authorities in most countries.
An example of the amplification of biocidal action achieved by the
formulations of the invention is shown below as the rate of kill of chemically resistant
20 bacterial spores of Bacillus subtilis compared with the sporicidal action of AIDAL

PLUS at 20 degrees Celsius.



PLUS at 20 degrees Cel sius. WD 98/ 19536
PCT/ AU97/ 00734 -18 -
PRODUCT 933 AlDAL PLUS FORMULA A FORMULA B PCT/AUSTIPT34 1| \E

m nutes Less than 180 Less than 90 Less than 120 The _
time to kill this particular bacterial spore is taken universally as the .
tine a chem cal takes to steriliseggn object. This time is critical
when expensi ve and conpl ex 5 surgical instrunents are to be sterilised
bet ween use and the nost rapid turn around time possible is sought.
As will be noted the fornulations of this invention are superior in

this respect_to forerunner products and represent a najor commercial and
practi cal adPRQBULCT t he st er AIDARRIAIS of SPORMULAAACD VelRIRNRUDA B

equi pnent . : It will be obvious to those well versed in the
art that no _ T niutes | "CLess than 780 C° LR OEa0 o bl e
within the sco principles disc
such variati-ans_are considered within the scope of this patent

di scl osure. WO 98/ 19536
PCT/ AU97/ 00734 -19-
CLAI MB Th time to kAl Sigparticelashactesial sdre BANCRANNRRAIT AT e thhd]:

chemical takes to sterilise an object. This time is critical when expensive and complex

5 surgical instruments are to be sterilised between use and the most rapid turn around
time possible is sought. As will be noted the formulations of this invention are
superior in this respect to forerunner products and represent a major commercial and
practical advance in the sterilisation of surgical and veterinary equipment.

It will be obvious to those well versed in the art that modifications of the
10 typical formulations herein are possible within the scope and principles disclosed in -

this specification. All such variations are considered within the scope of this patent

disclosure.



a) at |east one nono or dialdehyde containing 2 to 11 carbon atons;

b) at l|east one glycol or polyol containing 2 to 10 carbon_at ons:

c) at | easVOIH&? ﬁgft hi um based buffer soluble in said conceﬁqépg‘”%%ﬂ
capabl e of maintaining the concentrate at pH 6 or above. 2.
A concentrate according to claim1 further conprising an anionic or non
;ionic surfactant. 3. A cogggntrate according to claimil
-or 2 wherein the nono or dialdehyde is a 1 nono, di or conjugated
.monal kyl or aromatic al dehyde. 4, A concentrate according to to
~any one of the gﬂgﬁpﬁ;ng clains wherein the mono or di al dehyde is
gl ut ar al dehyde. A concentrate according to any one of the
“preceding clains mhereln t he nono or di al dehyde is present in an
~armount of from 10 to ASstghde disinfeckant veicghtratetorhprising:15 concentrate.

' 6. A concentrate according to any one of the preceding clains wherein

“the glycol is ggel egtigsht bhORohd gl ycol ,
“ethylene glycol, af d?ltet %fll gng?ogl glégim?ye(%?gg{aﬁﬁ?%? {ﬁ % ﬁgﬁ?ﬁ xtures

- t her eof . t e . accordin 6 erein th
"glycol is triet hyI eneb}| yé@ @yc%orpofyok%éﬂ ?I’t%?écaar EBPEM™ % any

one of the preceding clains wherein the gl ycol or polyol is present
in nol ecul ar Srati o of cD. 78t least englithbine bass byfforsolublemin saidaioncentrate andwhpabls
al dehyde. WD 98/ 19536 PCT/ AU97/ 00734

-20 - 9. of mainfhifip €8 Yohddriratcat PHB Bitnblofe.any one of the preceding
clains wherein the lithium based buffer is selected fromthe group
- conprising an opgani c | Joh@én%esa%érdﬂxfg to claim 1 further comprising an anionic or non ionic
surfactant.
3. A concentrate according to claim 1 or 2 wherein the mono or dialdehyde is a
10 mono, di or conjugated monalky! or aromatic aldehyde.
4, A concentrate according to to any one of the preceding claims ’wherein the
mono or dialdehyde is glutaraldehyde.
5. A concentrate according to any one of the preceding claims wherein the
mono or dialdehyde is present in an amount of from 10 to 35 percent by weight of the
15 concentrate.
6. A concentrate accbrding to any one of the preceding claims wherein the
glycol is selected from the group comprising triethylene glycol, ethylene glycol,
diethylene glycol, tetraethylene glycol or mixtures thereof.
7. A concentrate according to claim 6 wherein the glycol is triethylene glycol.
20 8. A concentrate according to any one of the preceding claims wherein the

glycol or polyol is present in molecular ratio of 0.75 to 1.5 moles of glycol for each

R O

mole of aldehyde.



an hydroxyorgani c or ming from2 to 8 carbon atons or a

et IR o b

nonoval ent netal salts ic or organic acid _
containing from2 to 8 carbon atons or nonoval ent netal salt of a .
phosphoric acid. 10. A concentrgje according to any one of the _
precedi ng clains wherein the . l'ithidm based buffer is lithiumcitrate’

used al one or,in copbination with potassium__. 10 cjtrate. R A
concentrate agccordi‘ggo’?‘ifng'f‘ff/afi‘f‘?éd t?ﬁ'@’ﬁb‘?"e‘tféh‘?ﬂ’@"%‘i“&g gy wherein thee

l'ithium based buffer is present in an anount of fromO0.1 to 2.5 percent by
wei ght of lithium based bufenis seleesed from the gomp comprising an erganixt kthame saltiofhg t o

any one of the preceding clainms wherein the 15 concentrate has apH
rangi ng fromdn Kydrkydrganic or orgabio acid contSiAieS o 216 82afoh Atdifs % Rliunpne of
clains 2 to 12 wherein the surfactant is an anioni c surfactant.

14. A conceptrate accordi,ng. to. claim ein,the,suyrfactanf, i.s a
nonoval ent Salt of ph%stpglpng d ogpngt egﬁy%ﬁqﬁsai@ﬁ@% Qﬁ%efa b“%rfb"pti ally in
concentrate according to claim14 wherein the surfactant is the |lithium

sal t 5 gombinatiengyith-ong rapere Sther monovalent yaetal saltyofahydraxyarganiaocor di ng
to any one of clainms 13 to 15 wherein the surfactant is present in

an anount of drganic Bcid comtaihing)frdy 2wei8giatbodfatéhe ocmot®alenthftal salt of a WO
98/ 19536

PCT/ AU97/ 007 os;?horic acid. . . - -21 -
17. A concentrate according to any one of the preceding clains further
10. A concentrate according to any one of the preceding claims wherein the

lithium based buffer is lithium citrate used alone or in combination with potassium

10 citrate.
11. A concentrate according to any one of the preceding claims wherein the
lithjum based buffer is present in an amount of from 0.1 to 2.5 percent by weight of
the concentrate. .
12. A concentrate according to any one of the preceding claims wherein the

15 concentrate has a pH ranging from 6 to 9.5.
13. A concentrate according to any one of claims 2 to 12 wherein the surfactant is
an anionic surfactant.
14. A concentrate according to claim 13 wherein the surfactant is a monovalent
metal salt of an anionic surfactant.

20 15. A concentrate according to claim 14 wherein the surfactant is the lithium salt
of an.anionic surfactant.
16. A concentrate according to any one of claims 13 to 15 wherein the surfactant

is present in an amount of from 0.1 to 7.5% by weight of the concentrate.




conprising an antioxidant or an organic reduci ng agent. 18. A
concentrate according to claim 17 wherein the antioxidant is selected from
ascor bi ¢ aVPd3 18 oqui none derivatives or propyl gall ate. FCT/AKS7/40534 A
concentrate according to claim117 or 18 wherein the antioxidant or organic
reducing agent is in the formof its lithiumsalt. 20. A

r concentrate according to any of clains 17n%ﬁ 19 wherein the antioxidant or
- organi c reducing agent is present in an anount of from0.01 to 2.5 percent
by wei ght of the concentrate. 10 21. A concentrate accordi ng
to any one of #he prédmpﬁgra&wmmwnnmﬁtheprecedmgclmmsr@rtgmyco| is

replaced with a | ower alkanol. A concentrate according to

claim 21 wher eb(smpﬁﬁng Mﬂ@ﬁdﬁ@ﬂ@ﬂaﬁ&gﬁﬁé mﬁ@ggagem from et hanol or
I sopr opanol . . A concentrate according to any one of the

Concent rate actl Eﬂg %%%céﬂr#%*%%é&%fn%*é%ﬁ li‘%eﬁ%ﬁ e apgeigRg Fureloctd from

concentrate is diluted before_ use. A concentrate according to
clai m 24 wher ePsfotHe agigrlsequinane derivativas @Topfﬂpltlrgauate water or a | ower

al kanol . 20 26. A concentrate according to claim24 or 25 wherein the
mono or di alsdefi9de i & concentrateacesding to elaihd 7abir |1 8 wherefiothe antisxdamt onosganic
anount of fromO0.05 to 3.5 percent by weight. 27. A concentrate

G557 0,10 0 SRR iy B AR (1 BF o L1
PCT/ A7/ 007 3420. A concentrate according to any of claims 17 to 19 wherein the a%t%oiidant or
organic reducing agent is present in an amount of from 0.01 to 2.5 percent by weight
of the concentrate.
10 2L A concentrate according to any one of the preceding claims wherein part of
the glycol is replaced with a lower alkanol.
22, A concentrate according to claim 21 wherein the lower alkanol is selected
' from ethanot or isopropanol.
23. A concentrate according to any one of the preceding claims further including
15 asolvent.
24, A concentrate according to any one of the preceding claims wherein the
concentrate is diluted before use.
25. A concentrate according to claim 24 wherein the concentrate is diluted with
water or a lower alkanol.
20 26. A concentrate according to claim 24 or 25 wherein the mono or dialdehyde is

present in the diluted concentrate in an amount of from 0.05 to 3.5 percent by weight.

27. A concentrate according to any one of claims 24 to 26 wherein the pH of the

R

diluted concentrate is from pH 6.0 to 8.0.



28. A nmet hod of disinfection and/or sterilisation conprising the step of
contacting a surface with a disinfectant concentrate acc ' ny one
of clai r’&’gfs’l to 27 for a period of tine sufficient Ql{tg'l"g@m ‘{/32

di sinfection and/or sterilisation. 29. A nmet hod of preparing a .
stabl e di sinfectant concentrate conprising the steps 5 of conbining; -
a) at | east one mono or dial dehyde contmihing 2 to 11 carbon atoms; .
b) at | east one glycol or polyol containing 2 to 10 carbon atons;

c) at | east_one ljithiu sed. buffer, soluple in the concentraje and
capabl e 28. of r‘?a!‘ﬁﬂ’&?rﬂﬁ&‘&ﬁ%‘%@lé’ﬁF@B%‘%&F’W&‘i‘g&e %‘%#6 or above.

10 30. A diluted disinfectant conprising a concentrate according to any
one of contaetingsa surfase Hithzandisinfedtanticoncentrate accordidg to any/ongiof elass 1
di sinfectant according to claim30 wherein the nono or dial dehyde S

present in an, a4 pedlod ot e bubliciét tS achitR! digiifection dRl/& terlisafidie di | uted
di si nfectant. 15 * 32. A net hod of disinfection of an object

conprising t step, of .,cantactin ' biject wth a.dilute

di si nf ect ant “dccor cﬁﬁ’ﬁth[og ogp’éﬁpmlg%g(%‘g!?fi.lsmfecmp"dng?m © CORMPR L YC 3PS
chem cal sterilization conprising the step of contacting said

obj ect wi th afgpmbiniag;di si nfectant according to claim30 or 31. 20

a)  atleast one mono or dialdehyde containing 2 to 11 carbon atoms;
b)  atleastone giycol or polyol containing 2 to 10 carbon atoms;
c) at least one lithium based buffer soluble in the concentrate and capable
of maintaining the concentrated solution at a pH 6 or above.
10 30. A diluted disinfectant comprising a concentrate according to any one of
claims 1 to 27 and a diluant.
31. A diluted disinfectant according to claim 30 wherein the mono or dialdehyde
is present in an amount of from 0.05 to 3.5 percent by weight of the diluted
disinfectant. |
15 32 A method of disinfection of an object comprising the step of contacting said
obj ect__with a diluted disinfectant according to claim 30 or 31.
33. A method of chemical sterilization comprising the step of contacting said

object with a diluted disinfectant according to claim 30 or 31.
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