METHOD FOR DI SI NFECTI NG SURFACES TECHNI CAL FIELD The invention
relates to a nmeans of disinfecting hardto-clean surfaces. STATE OF
THE ART Bacterial infections are currently a major problemin
hospitals too, leading to a | arge nunber of conplications. Although
anti biotics have been available for the treatnent of bacterial
infections for sone tiMelhow, FeferPBS htvieC TENE | SPeidhCESi st ance to
various antibiotics, particularly in the hospital environnment. These
sorts of multi-resistant bacteria represent an ever-increasing
probl em especially in intensiv&CHIFEARdilELNe as hospital patients
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particul arly susceptible to infection. Very common, ,
ant i bi ot i cTPEsI VAR ISy AHEEEe TRt BFRPP nOr e ST SLRAECELRENYRS GCcus
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i nci dence of di sease each year on intensive care wards in the USA
Simlar problens also exist in veterinary practices, because cats and
dogs are also frequently NMRSA $BATE e05.TIS UBREs have shown that here
too the inproper use of antibiotics leads to nulti-resistant gerns in
donmestic pets ("Cccurrence of highly fluoroquinol oneresistant and
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nhow, ~germs have developed resistance to various

antibiotics, particularly in the hospital environment.
These sorts of multi-resistant bacteria represent an
ever-increasing problem, especially in intensive care
medicine, as hospital patients in particular often have
a weakened immune system and are therefore particularly
susceptible to infection. Very common antibiotic-
resistant strains are methicillin-resistant
Staphylococcus aureus (MRSA) strains, which already
account for over 50% of the incidence of disease each

year on intensive care wards in the USA.

Similar problems also exist in veterinary practices,
because cats and dogs are also frequently MRSA
carriers. Studies have shown that here too the improper
use of antibiotics leads to multi-resistant germs in
domestic pets ("“Occurrence of highly fluoroquinolone-
resistant and methicillin-resistant Stapylococcus
aureus in domestic animals”, A. E. Lin, J. E. Davies,
Can. J. Microbiol. 53, 925 (2007)). These are then
transferred to owners and staff at the wveterinary
practices, from where they can then be transmitted
again to animals and humans ("“"High risk for nasal

carriage of methicillin-resistant Staphylococcus aureus



anong Dani sh veterinary practitioners”, A Modley et al, Scand. J.
Wrk, Envir. & Health 34, 151 (2008)). The nost efficient means of
avoi ding conplications through infection is generally accepted to be
avoiding the infection itself through suitable hygi ene neasures,
particularly through regul ar and adequate disinfection of objects and
surfaces\Mdﬂ@ﬂ&ﬂEﬂhésmaVéeatinayycgmaduﬂmnnmntaotIEitMeodméyeetly
or indirectly e ur, S ga i si,nf egted ~relativel y
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hospital sector are usually supplied in presterilised packagi ng.

| nstrument gpandyghj-ect $rt Raknean,bgnsised: O\éeJoﬁﬂqﬁc?OV%ron@ﬂ%'d&,tl%%%h as
surgical or nedical instruments, on the other can be sterilised

in aut ocl av@<ougle i E8F oNectS SERIT AL hal F pBP REC pEAs Penprioisdin

phones, pages.i nsré@ttlaﬁll 8%.s eqmmltr@ugklexelmqa@@a,e ﬂhty@l,enteh@leléh%%r@fs,
whi ch 1s unav are tic,.ha ver Suc

|da Ie itals to e
ob] ect s f 1 BAECHETS oo THRBUor SLE L4 { FA RS ToRRFo A
carry a pauf(nﬂjﬁdgsI&m@esnuﬁheesoh1ghrm&;dh1afwstmamt gaynmom&n be

spread over; .3 M & 30,83 n%t&ftfhlé%t Y Xicgh &‘“% n%%’r'e%'%tlzvct b"ﬂ"tlat

partlcularly Py nursing s too. "Anoth roblemis el roni
equi prent , Swigiogh cawr fages ggpa that daﬁénéﬁfcmeéiulrel@tgmly ntG@SldSZ in

the case of,sGoRt nQlaUtilans, ipcgui@saﬁgﬁﬁfeab%@sca@eggulasbnegcfﬁd by
traditional surface disinfection and are therefore a haven for gerns.
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simply and jetfeqgti %%'Xnt%%to@? 5Q2/,0557642 di scl oses a cl eani ng agent
for renoving sol 7 d particles fom surfaces in which a pseudo- pl astic
pol ygal act omannan gel conpound penetrates narrow gaps and gat hers

solid partE@%&%dﬁ %%ﬂ%c%@e%%chTﬁ% %&Hh@b@@tpébh@0|%%baﬁ% phones,
i ncorporated in the co Eﬁgpd so that an un surface is
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surface WEttl%geh%tlns EHé%é?“ guch jectg'gkg LEER come into
contact with hands, which naturally carry a
particularly large number of germs. In this way, germs
can be spread over a wide area not just by visitors and
patients, but particularly by nursing staff too.
Another problem is electronic equipment, which can have
gaps that are difficult to get into, as in the case of
control buttons, for instance. These cannot be reached
by traditional surface disinfection and are therefore a

haven for germs.

The aforementioned objects cannot usually be placed in
an autoclave and liguid disinfectants are not
practical, as they cannot penetrate all cracks during
surface wuse. Liquid disinfectants may alsc damage

electronic components. It would therefore be desirable



OBJECT THE | NVENTI ON The object of the invention is to provide a
means of disinfecting surfaces that does not exhibit the

af orenmentioned and other disadvantages; dn particular, a disinfectant
of this sort should be capable of penetrating even hard-to-reach
cracks and killing off any gernms living there. This sort of

di si nf ect artto dfeod @ kiddsigflfe geryre iy icking earid ref fseoth \welo 1 dntearieby
satisfying i BGU %ngg S r and
eff|C|entIy S%%%%f?ﬁgsgernse ron&gﬂﬁgagﬁﬁ Intggitlc%ﬁ% it should
nmeet the rel evant standards, partlcularly European Standards EN 1040

and EN 13696 dhessspsub otfer1 8bigCts @e%raq{gveéig@ﬂtafaﬁl leaf @ ng
conpound accar.dj n to the invention for uyse as disinfectant in

accor dance S\ rd&sefdsm %HQ%%ﬁeﬁoﬁﬁbWh&dgaﬁiaﬁ%%ﬁg’éﬂﬁﬁdﬂﬁénts
are contal@aiyqaudmidmammmMH@eLIabmpouBES@%d%Hﬂaﬁé}:ﬂkErbmvﬂiﬁé)J

- 4 - A malleabl d for use ,as a di si tant rises 25 to
20 % by woPgH LarrErl apchdafifaty RS RHAN. AP

conponent G@mmeiaﬁ;dnﬁmrnﬂqmnnﬁﬂtedw&@rth$scDbpeuaﬁcobol$har tam 10
76 by viel 0Nt Ricef en gl a/ceZ ia  Softt PYu¥EL D" avt 188180k G¢e MGkt Ll dal

ingredient, 3t
The aforementloned cleaning compound is aimed at

efficiently gathering dust and fluff. Its surface

wetting is insufficient for use as a disinfectant.

OBJECT THE INVENTION

The object of the invention 1is to provide a means of
disinfecting surfaces that does not exhibit the
aforementioned and other disadvantages. In particular,
a disinfectant of this sort should be capable of
penetrating even hard-to-reach cracks and killing off

any germs living there.

This sort of disinfectant should kill off germs quickly
and effectively, thereby satisfying the hygiene
requirements 1in the hospital sector and efficiently
preventing germs from spreading. In particular, it
should meet the relevant standards, particularly
Eurcopean Standards EN 1040 and EN 13697.

These and other objects are solved by a malleable
compound according to the invention for wuse as a
disinfectant in accordance with the independent claim.
Other advantageous embodiments are contained in the

dependent claims.

DESCRIPTION OF TEE INVENTION




hydr oxypr opyl at ed pol ygal act omannan with an etherification |evel of
between 0.3 and 1.5 and 0.1 to 0.8 % by wei ght boracic acid or an
equi val ent anount of boron ions. The remaining proportions by weight
are preferably supplenented with water. A conmpound according to the
invention is advantageously suitable for gathering small particles,
particul arlpy aogenilel ¢ npoempoesd ofoirt s i f age by adhesindectEhe
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localised disinfectant effect of a compound according
to the invention, small particles such as germs, for
example, remain adhered to its surface where they are
killed off. The exposure time 1in this «case 1is
significantly higher than on the surface being cleaned,
which means that the bactericidal effect is absolute.
By kneading and moulding the compound, as is
automatically the case when the inventive compound is
being used 1in the normal way, the particles are
permanently captured within the compound and the
replacement surface 1is able to gather up further
foreign particles of a Dbiogenic and non-biogenic

nature.

In an advantageous embodiment of this sort of inventive
compound, the solvent component is selected from a
group comprising ethanol, 2-propanol, methanol, 1-
propanol and mixtures therecf. In an even more
advantageous variant, the solvent component is ethanol,

2-propanol or a mixture thereof.



The action of a malleable disinfectant according to the invention is
based on this being in the formof a gel conpound wth pseudo-plastic
flow properties, rather than a liquid_.disinfectant. If a disinfectant
according to the invention is pressed”onto an everyday object, such
as a nobil e phone or a conputer keyboard, the conpound will penetrate
thﬁ cracks g@ﬂ&aﬁl@{@% ieo. Ehilsrieens t%@hz%q&foﬁqam t haty dﬁ%@rdn@@e

ot herwi se be access cane into contact with t si nfectant too,
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conpound. A nal |l eabl e conpound according to the invention for use as
a di si nfectant i c e .of referr e
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Apart from the disinfecting effect, a high
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ethanol/isopropanol content is particularly beneficial,
in order to ensure adeguate surface wetting of the
surfaces being disinfected, so that the desired
disinfectant action is achieved, even with a short
exposure time. Further suitable alcohol components are
other low-molecular, water-miscible alcohols, such as

methanol or l-propanol, for instance.



- 7 - sodiumtetraborate or boracic acid. The pH val ue may be
adjusted if necessary by addi ng phosphates, for exanple trisodium
phosphate, or sodium carbonate. On theg ane hand, the degree of
wetting nmust be set at such a level that the al cohol evaporation rate
is not too high, so as to guarantee the storability of the

di si nf ect affo apdeata t blee otibrric sgdlowcthavuadequit etlsur fredd asdgitlte ng

does not 1ake pliattanthe ¥hecoshiVell LA 200l Hodamound acord ng
to the invention neasured at 25 C, Is 50,000 to 250,000 rPa.
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are sui tablt@dmmOproigryci pltmrras:umemar ypbagt@sl st dahammnsng ungirei dalot
active co S a abl e disinfectant according to the

i nventi onn%‘?ﬁe corré]sgg%l r?g ‘'substance shoul d be essentially harnl ess
to humans and aninmals. It should not attack the surfaces being

ol eaned, partigul atlotepl Asties (AL ofher ol yues Rt eplal o1 Ty

substance is preferably odegra able. Suit e actlv di sin ect
conponent s 28EE.L S or 28x aat e KOGt edRar Yhamfd iim @érrp*éﬁﬁdsart"s:ucﬁnas

benzal koni ymcehlzerl de( aldey | s« vatthydobeszy) @mgl H@bgbls@r_»ydcfo%ﬁ
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ol6 = 11 ohigip I p RS T Y RS eRtagn o G Sd i S
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pseudo-plastic flow capebility, which is necessary to
quickly get behind fine cracks and gaps and disinfect

the surfaces there.

It then found that the use of sufficiently hydroxy-
propylated polygalactomannan improves the gel’s
tolerance for higher alcohol contents. For this
purpose, the etherification level of the
polygalactomannan {(number of hydroxypropyl groups per
anhydrochexose unit of +the polygalactomannan) is at
least 0.3, preferably 0.5 to 1.5, and particularly
preferably 0.6 to 1.2. Tests have shown that an
excessively high etherification level leads in turn to

an unwanted drop in the elasticity of the gel compound.

A malleable compound according to the invention for use
as a disinfectant in accordance with one of the
preferred embodiments comprises 3-6 % by weight
polygalactomannan and also 0.1 - 0.8 % Dby weight
boracic acid with a pH value of between 6 and 10. Boron

components suitable for wetting include, for example,



- 8 - their toxicity. The proportion of active disinfectant
conponents is between 1 and 10 % by wei ght, preferably between 2 and
7 % by weight. A conpound according _tg the invention may additionally
contain water-sol uble, hydrolysis-stable surfactants to further

i nprove surface wetting, for exanple, non-ionic surfactants, such as
pol ydi met hylosiilex arepeboratal kit ene sedpolanier.s THeo pexaiplee makhée
remai ni ng prapartions by weight of a dj.sinfectant .according to the

i nvention, aé%élrsttef[fol% t eececsos%éﬁyi %lYen Cfsalaleqsgr%lonsé)&ataersé pf?)erf %rxfﬁqp}e
suppl enent éd wicchiuvat ehosghalisi nbectsrdiwccordbpgate -t Hn | hikentdnen
was testedfory i jicidal,.eff: r td.C ri C
43300) US| Hele | e teseltes,OC':|ar‘i‘r egcgégl%énr?%g vt}?l,ietllhé]egt ardar E%Af(oéz%ﬁ
(" Chem cal tg’laé:l izt aheghahdedapPsapipes ratRasisc Bkt EPPchdgh, so

activity test pethathaittdequheenPdsadPhase b, 40871 AnddeN 2h3697
("Chem cal disinfectants and antiseptics - %&ntl tative non-por.ous
surface t eS% o™ e wAiFdri 6i? I bddter i 2 Egn 6T Fn gisdid&d
activity ofdcefremotaltadiesiplfeet.ants used in food, industrial, domestic
and institutional areas - test method and requirenents w thout
mechani cal action (phase 2/step 2)"). The tests produced the required
reducti on iMhet ve smasidry off CVRSA)soger s Inpmponed Raeok@E,rg@0a o dhebot h

the 1 mnuye.apd 30 RULE,SXROSLEE 4 ”B? Whischsgaphsf i€s e, ooo
requi renents of the aforenentioned standards.
mPa.s, preferably between 100,000 and 200,000 and
particularly preferably between 120,000 and 180,000

mPa.s.

Substances that are soluble in water and low-moleculaxr
alcohols, are effective over a wide pH range, are
hydrolysis—-stable and advantageously compatible with
surfactants are suitable 1in principle as primary
bactericidal and Zfungicidal active compeonents of a
malleable disinfectant according to the inventicn. The
corresponding substance should be essentially harmless
to humans and animals. It should not attack the
surfaces being cleaned, particularly plastics and other
polymer materials. The substance is preferably
biodegradeble. Suiteble active disinfectant compcnents
are, for example, gquaternary ammonium compounds, such
as benzalkonium <chloride (alkyl dimethyl benzyl
ammonium chloride CAS ©8391-01-5), for example,

particularly where Cl2 = 55 %, Cl4 = 25 %, Cle = 11 %,
Cl8 = 9 %, benzalkonium saccharinate, didecyl dimethyl

ammonium chloride (CAS 7173-51-5) or similar. Likewise
suitable is chlorhexidine, for example as chlorhexidine
glucconate. Aldehydes with disinfectant action, such as
formaldehyde and 1,5-pentanedial are likewise effective
but can only be used for special areas of application

where a sporicide effect 1is required, on account of



-9- PATENT CLAIMS 1. A nulleable conpound for use as a disinfectant
conprising water and 25 - 40 % by wei ght, preferably 30 - 35 % by
wei ght, of a sol vent conponent conprising | ow nol ecul ar,

wat er-m sci bl e alcohols; 1 - 10 % by weight, preferably 2 - 7 % by
wei ght, of an active bactericidal conmponent;

3- 6% ywei ghthlayidr ow;pi@ptyjrat edepqmcgﬁiraﬁto@mflaacmﬁtrh @lisinfectant

etherificatjon |ey 31i L 5 an % el r.aci c
acid or an €4Va gcﬁc’t leisrrgﬂ o pbr ongl g%s ¥ by el B 200

between 2 and 7 % by welight.

A compound according to the invention may additionally
contain water-soluble, hydrolysis-stable surfactants to
further improve surface wetting, for example, non-ionic
surfactants, such as polydimethylsiloxane-

polyoxyalkylene copolymers, for example.

The remaining propcortions by weight of & disinfectant
according to the invention, apart from the constituents

described, are preferably supplemented with water.

A disinfectant according to the invention was tested
for its bactericidal effect, particularly on MRSA (ATTC

43300) using standard tests, in accordance with
standard EN 1040 {“"Chemical disinfectants and
antiseptics — Basic bactericidal activity test method

and requirements (phase 1), 1997”) and EN 13697
("Chemical disinfectants and antiseptics — Quantitative
non-porous surface test for the evaluation of
bactericidal and/or fungicidal activity of chemical
disinfectants used in food, industrial, domestic and
institutional areas -~ test method and reguirements

without mechanical action (phase 2/step 2)").

The tests produced the required reduction in the number
of (MRSA) germs by more than 100,000 for both the 1
minute and 5 minute exposure times, which satisfies the

requirements of the aforementioned standards.



2. The conpound according to claim1, characterised in that the
compound is suitable for gathering small particles, particularly

bi ogenic inpurities, on its surface by, adhesion. 3. The conpound
according to one of the preceding clai’iis, characterised in that the
sol vent conponent is selected froma group conprising ethanol,

2- propanol , nethanol, 1-propanolpramdimmctiames thereof and is
preferably selected froma group conprising ethanol, 2-propanol and
m xtures thereof. 4. The conpound according to one of the preceding

cl ai s, chanlact el sedi hthal &heaoipaendadber icialalascoapahneninfiestant
sel ected fronlad@Hggggg%%pwa%%qga %pzalkoniun1chloride, benzal koni um

25 - 40 % by weight, preferably 30 - 35 by

weight, of a solvent component comprising low-

o\e

molecular, water-miscible alcohols;

1 - 10 % by weight, preferably 2 - 7 % by welght,

of an active bactericidal component;

3 - 6 % by weight hydroxypropylated
polygalactomannan with an etherification level of
0.3 - 1.5; and

0.1 - 0.5 % by weight boracic acid or an

equivalent amount of boron ions.

2. The compound according to claim 1, characterised
in that the compound is suitable for gathering
small particles, particularly biogenic impurities,

on its surface by adhesion.

3. The compound according to one of the preceding
claims, characterised in that the solvent
component 1s selected from a group comprising
ethanol, 2-propancl, methanol, l-propancl and
mixtures thereof and is preferably selected from a

group comprising ethanol, 2-propancl and mixtures

Lhereof.
4. The compound according to one of the preceding
claims, characterised in that the active

bactericidal component is selected from a group

comprising benzalkonium chloride, benzalkonium



-10- saccharinate, didecyl dinmethyl amroni um chloride, chlorhexidine
and m xtures thereof. 5.The conpound according to one of the
precedi ng clains, characterised in th the etherification | evel of
t he hydroxypropyl ated pol ygal actomannan is 0.3 - 1.5 and particularly
preferably 0.6 - 1.2.

saccharinate, didecyl dimethyl ammonium chloride,

chlorhexidine and mixtures therecof.

5. The compound according to one of the preceding
claims, characterised in that the etherification
level of the hydroxyprepylated polygalactomannan
is 0.3 - 1.5 and particularly preferably 0.6 -
1.2.



