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| NVENTI ON:  BI OCl DAL CLOTH FI ELD OF. THE | NVENTI ON PCT/ AUUt / 00530 15 The
present invention relates to cleaning articles possessing biocidal or

‘bi ost ati svaot/8us2y. The invention has been devel oped pri madi/yudfionsawse wit h
bi oci dal cloths and will be described hereinafter with reference to this
application. However, it will be appreciated that the invention is not
limted to this particular field of use. :do0 BACKGROUND ART The fol | owi ng

di scussion of the prior art is not to be construed as an admi ssion wth
regard to the common general know edge. Biocidal cleaning articles are’
known in the art, for exanple, biocidal cloths such as those described in

. our copendi ng application PCT/ AU9S/ 00954, the disclosure of which is 25 -
incorporated herein by reference which has a biocidal agent bound to a

cl ot h. 15 O 2004 WO 01/87132 PCT/ AU01/00534) Cleaning articles are

. often used in the household to provide clean surfaces which will ultimtely
come into contact with substances such as foods and nedici nes, or which my
directly contact hands and nouths. These cleaning articles are relied upon
"to provide hygienic surfaces. However, the fabric in conventional cleaning.
articlessoften provides 5 ideal conditions, such as high nutrient and

noi sture levels, for the growth of bacterial

10 TITLE OF THE INVENTION:

BIOCIDAL CLOTH

- FIELD OF THE INVENTION
15 The present invention relates to cleaning érticles possessing biocidal or biostatic
activity.

The invention has been developed primarily for use with biocidal cloths and will be
described hereinafter with reference fo this épplication. However, it will be appreciated
that the invention is not limited to this particular field of use.

20 BACKGROUND ART
| The following discussion of the priot art is not to be construed as ar admission with
regard to the comm;)n general knowledge.

Biocidal cleaning articles are knom in the art, for example, biocidal cloths such as
those described in our copending application PCT/AUJ98/00984, the disclosure of which is

25  incorporated herein by reference which has a blocidal agent bound to a cloth.




col oni s and fungi: Thus, rather than being.an instrument for the renoval
of: bacteria, these cleaning articles can in fact have the oppodi§ejas 2804
and actively spread pathogens through their use. The incorporation of

bi oci dal yw&hpsha into the article, such as described in YeRGldhAWRG/ 00954
can provide an article which not only attacks bacteria on a contam nated
surface, but also prevents the growh of bacteria within the article
itself. In PCTI AU9S/ 00954 the extent and duration of biocidal activity are
- maxi m sed by the use of slow rel ease or binder formulations Typically, .
t hese biocid J ' [ AT Eg,m ' ' ; jjnst
15 pat ho_gens;éiegﬁltn %g%ﬂ&vﬁéhhgﬁgﬁ%ﬁg{éé ]{"{Bélts ?@Sgg? gll uséédgér%&ﬁg&gﬁﬁg{(ﬁ?ﬁg
bi ocidal activity reduces, to {xﬁgﬁ)oi nt vvhﬁre trale cl eand'gnlg arti lgl ias no
longer apt@aiedy FamAIHP SOBGERMIR FHRSHICPSUCR 2F RS S0 e TEalt #RGmay
contam nation. This cleaning article can then becone unsafe to use,
provi di ndiredily aosiact hvndl and frughs. SBwsecleming aiciasyirs felicd iper o Bovidse degr ee
- of protection provided agai nst bacteria and other pathogens. Use of the
 cl eani ngnhpsikiie karfick| Fooelvhe theafabiiv & gonspitead] tlkamipgrittdensiien trovides
~difficult however to predict or estimate the point at which the cleaning

article: L@g_ﬁ(t?»orfgﬁgmgf $1cR A6 High THinSentaHA thotleReNeh <) figr the ERSKHOST aaetiglr s such

as the. ex uration of the use if the cleaning article, the nunber

- and type of wash t he, r oughn f. . - ' 4 ing
arti ol 6" RbrSant Hngh e ARG Bring R R BEe Y PR R o OB R
20 June 2002 1 5. 2Q4 -3 1t 1s an Qbject of the present i.nvention to
over come ClEnEgErideLea 1afaqt baws ths pepeicEhiscl AN AR R APE d:fah{qggnspt:bfo&g art,
or. to provide a useful alternative. DESCRI PTI ON OF THE | NVENTI ON Accordi ng..-
'to a firgheimsgpect the invention provides a cleaning article including an 5(. -
agent or reagent bound to said article, said agent or reagent being slowy
rel eased fromsaherpsrhiicd 6f bidcidsbmateridl iatowhs uelclé, sdélc at deschibedigt t o sai d

article, said visual indicator :

10 PCT/AU98/00984 can provide an article which not only attacks_bacteria on a contaminated
surface, but also prevents the growth of bacteria withj.ﬁ the article itself. In
PCT/AUDS/00984 the extent and duration of biocidal activity are maximised by the use of

- slow release or binder formulations
Typically, these biécidal cleaning articles are initially highly efficacious against

15 pathoéens, although when subj ected to repeated use and washing, the biocidal activity
reduces to the point where the cleaning- article is no longer able to maintain even within -
itself low levels of bacterial contamination. This cleaning article can then become unsafe

" to use, providing the user with a false sense of security in respect of the degree of
protectiaﬁ provided against bacteria and other pathogens. Use of the cleaning article will

20 then actively spread the pathogens. It is difficult however to predict or estimate the point

at which the cleaning article loses its efficacy. This would depend on a numbler of factors
such as the extent and dﬁration of the use if the cleaning article, the number and type of

“washes, the roughness of the surface upon which the cleaning article has been used and the

vigour of the user.




éel egﬁt ed to pr'e-sent a change .in _ajopear ance indi cative of the aﬁ t @f— 30
- .dagent or reagent remmining in, or released from the article. ] g}f}g‘r‘ ot
the article is a cloth or sponge. As herein used the term "Rqcgtvgd 2¢ dune 2002

i ncl udes non-woven fabrics and the term "sponge" includes artific'ﬁi _
_ cellular foans. Preferably, the agent or reagent is a biocidal 'gg Cor2004
- reagent .. Preferably, the change of appegrance of the visual indicator is a
change in colour or a change in colour intensity which is indicative of the

- anmount of biocjdal -agent .present.in_the cl i 6 bodi if
The- amount of b G a5 P rar LUEH GBS T a0 Y RatichSracl LAThAS R
exanpl e bel ow a safe effective anmount,. Pr ef&tﬁlﬁ <'3.BII¥l .the invention provides
an articl edisatvenidizerpfithe prer #1108 to Broyiler weY ARFIPIS udi ng a cross- i nki ng
agent in the visual indicator. According to a second aspect the invention
provi des apgkemRmPTDNMIGH THE INWENTIOY a nonwoven fabric or sponge '
contai ning one or nore biocides which are slow'y rel eased 20 during use,

. and bearing a grQsdinankadirkiispadiiiedintanien providen clsaing adictaineludingon .
‘indi cates when the article is no longer reliably biocidal. According to a
third aspect the inv j J - V1 e gi abRie dOFvUSRaged fiom

cl eani né aP%PinS: P]ére%%%rﬁgﬁrlﬁ?cgtgoo%g&éhgreﬁh%rldéh I gléf {jeggér&ﬁl cr% ar eyglaovm y rel eased
during use, said indicator consi.st.i of i at. ; is
crossl i nkeeif @rtiplegseA"g: ‘é‘é‘tnﬁ, @%ﬁ%ﬁfﬂgﬁ@w P‘%%ﬁfggé% dl&q{%l }gmo%t}nzom
PCT/ AU01/ 00530 Recei ved 20 June 2002 -3a so_thag the ink will wear oﬁf
‘fade to a pelected torpricsradia gBerESdN APPRIANGE IITHNE © fhelfélé‘ﬂ@tpwgge&ﬁgf TopEdt -
~~~c=r | Fcw.l Al 3 _ ' _ _
remaining in, or released from, the article.

or

Preferably the article is a cloth or spo.nge.l As he;ein used the term “cloth”
10 includes non-woven fabrics énd the term “sponge” includes artificial cellular foams.
Preferably, the agent or reagent is a biocidal agent or reagent.
Preferably, the change of appe.arance of the visual indicator is a change in colour
-dr a change in colour intensity which is indicative of the amount of biocidal agent
present in the cleaning device, or indicates if the amount of biocidal agent falls belqw a
15 predetermined amount, for example below a safe effective amount.
Preferably, the invention provides an article accordirig to. the first aspect further
including a cross-linking agent in the visual indicator.
According to a second aspect the invention provides a cleaning article including a |
! nonwoven fabric or sponge containing one or more biocides which are slowly released
| 20 duﬁng use, and beafing a crosslihked ink which fades during use at a' rate which _
indicates when the article is no longer reliably biocidal.
Accofding to a _third aspect the inventioﬁ provides a visual indicator for use on a
cleaﬁing article 'cqntaining one or more biocides which are slowly released during ﬁse,

said indicator consisting of an ink formulation which is crosslinked to a degree selected
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1 5 OCT' 2004 WO 01/87132 PCTI AUO1/ 00530 According to a fourthZa8pEct0fne
invention provides a method of deternining the amount of bi oci¥&l/AdgER033A
~or on.a cleaning device when the agent is depl eted or i nactReacaived 20uduneriz02
use, including the step of visually conparing the appearance of the used.
cl eani ng device with the appearance of a correspondi ng unused cl eaning
device or a colour 5 reference. Accordig% to-a fifth aspect the invention
provides -a lit including a biocidal cleahing article according to the first
or second aspects and a col our reference which_ when-coppared mﬁg “the :
col our or spahstuhe inkiveitisivear off o fade torrpredeleTningd AESER & AR TPREM T e % i s
no | onger effective. to BEST MODES OF PERFORM NG THE | NVENTI ON Figure 1
shows the t&gtraaaéﬁ%tth@aiobmevmmmﬁm tf fatliteipvamuleBewbiedevelash out on g non
woven cl oth of the present invention. A preferred enbodinent of th
invention will now be described by way of exanple only. Is The preSent
invention in one aspect relates to a biocidal cloth of the type ¢gefined in
PCT/ AU98/ 00984 whi ch further includes a black ink formulation I ch fades
in colour intensity at substantially the sanme rate as the concgntration of
the biocide in the cloth reduces. Thus, as the biocidal agent/is depleted
fromthe biocidal cloth, the ink will fade i-n colomintensity. 20 The inlc
is inmprinted in the formof text, indicating that biocidal Activity was
“present. The fading of this text in use would indicate a | £ssening of

‘bi oci dal activity and guide the user as to when the use the cloth for
hygi ene purposes shoul d be discontinued. It will. be appréciated by those
~skilled in the art that the fading of ink may also be ySed to reveal an
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underprinted message, indicati ng t hat the cl oth was beconi ng upga@ET mg _
- ink may be in 25 the formof a colour patch, the intensity of whi be
conpared with a non-fading w0 O/~t7132 ~ J OCT ZQCa4 PCT/ AUO1/ 00530
st andar d, wosygxanpl e a non-fading standard encl osed w th tea aagkagsng. or
perhaps inprinted in non-fading ink el sewhere on the cloth., Mny :
variations are possi ble within the broad concept of the |nvent| on. The
bi oci dal cl eani ng apparatus described in PEF/ AUIS/ 00954 i ncl udes a bi oci dal .
5 concentrate, and a binder formulation which are applied to a fabric. An

exanpl e of the biggbfthe €ORERME bttt Bl ¥Rbnl RoRlaPhRitbd o%gtemgttﬁpl e
bi'nder fornulation in I§<arrp| e i: anpl e 1 Bi oci dal concentrate Raw

mat er i al %W/ ngLe 1 '(-: ) hen34., 39m

o1 . szmvpariedl PR Ead Bl o ROPRLER R R Bvgpa or

sul fosucci nat el. 5wat er, QS10Q ~~ 1 ~ C~C~ 2004 WO Q1/87132 -6 Exanp

Bi nder for mifagtivaiFd ﬁéﬁ‘P&Hﬁi‘?‘[ﬁ%%@ UpthEmnRe EFt WWI@EG%W%%Fh%@W
cross-1inking binder enul sion (approx. 56% solids) 46defoanmer enul sion

(f oam mast ercleapimgideivics. Vil theydppearemsoifipmerrespandog unpsetbeltaning devgeesmal wion
(! aterkol DG BASF) 3.60sodium dioctyl sulfocuccinatel. Qammoni um hydr OXI de
(30% 1. Oasmuasicwncal trat el. Odi staff di spersion to standard

. col our @Swat er47. 25 Exanple 3 Application to fabric Bails of textile fi bre
are fed into a Machdige tok HMlsHok ARNAAG ik BARHeAd 1P W@%@ﬁgﬁ&emo

| non-woven fabric esé fibres ctan type a one or "of various
gg;‘;;}ng;;joggwgg@% SXGTRLE pmde: T QM8 Lt YR PR AugPRRLRat on of

compared with the colour or colour intensity of the mdlcator indicates When the artxcle 15 ( T

=

no longer effective.
- 10 BEST MODES OF PERFORMING THE INVENTION
Figure 1 shows the correlation between print fading aﬁd biocide wash out on a non-
woven cloth of the pregent invention.
A preferred embodiment of the invention will now be described by way of example
only.

15 The present invention in one aspect relates to a biocidal cloth of the type defined in .
_PCT)AU98/00984 which further includés a black ink formmlation which fades in colour = -
intensity at substantially the same rate as the concentration of the biocide in the cloth
reduces. Thus, as the biocidal agent is depleted from the biocidal cloth, the ink will fade in
colour intensity.

20 The ink is imprinted in the form of text, indicating that biocidal activity was present.
The fading of this text in use would indicate 2 lessening of biocidal activity and guide the
user as to when the ;lse of the cloth for hygiene purposes should be disconﬁnued. It will be
appreciated by those skilled in the art that the fading of ink may also be used to reveal an
underprinted message, indicating that the cloth was becoming u'nsafe. The ink may be

- 25 the form of a colour patch, the intensity of which can be compared with a non-fading




~In the bonded, carded process, the fibres are tangl ed toget her b @@.FLzor
nore carding units in the series, whereas the entangling takes pla ﬁﬂ‘hg

hi gh pressure water jets in to hydroentangling. In both cases, at the end . -

of the egbaighisng stage the material is in continuous weltPGIAEIIANPY s quite
danp due to residual water which has been used in the course of each :
process. wo ovsnsa -7_ 1 5 O-T n004 PCT/ AU01/ OQ0S30 Thi s danp conti nuous ,
web i's then printed using a suitable-di1ution of the concentrate of Exanple.
1 and a binder of Exanple 2.The biocidal cloth is nowready to be printed
with the.inks @l Hﬂﬁﬂlﬁl@ alroni fBdiRE $&hBArE chdloard witlo tite yidokagipg brpdrkapsst age af t er.
the bi nding agent has been cross-1linked, by for exanple5 heating by neans '
of steam heated druns,.over whi t | CVRAS §8%atRd af si8ld veBhin '
bycont adfPry 8&9@‘@%%%%%%%&?‘%% @?Eﬂed | 'anps whi ch i@gt by,
radi ati on. Exanpl e 4 Two Conponent |nk formulationphase Mteri al s%wW wA
 Nupl ex Teadbrepy poncgpbatithe i¥snA 370Pr opyl ene Q ycol 1. 438Def oarner S
" 1110.306Kat hone LX-1% sol uti on0. 155WAt er 23, 18 ol . gm nel. B

~ Carbon Bl ackik. 6504431600 apperaius dscsiped &Pﬁiwfg@géﬁ%’éﬁﬁ%ﬁ’%ﬁgﬂw
LS14. 000TOTAL103.0 ~ 100. 0D ) .
Pent aer i heddu@be, bhd & blef foamiatdtiod whidh) are epplinidoe)fabia.oArexanplefidi omponent
ink can be applied to the biocidal cloth produced izi Exanple 3. 10 Phases

A B anq.C.ane Lned BrdnQh EFkempbhe  Bhd AkhiRdlPbiadeshrmiTekor myExa®plo111 is
- a react ﬁ%}%‘n zgrcﬁﬁ?é(gﬁléopolg;wrrer | at eg with an active content of between 35 and
- 55% Defoaner 1tl is a non silicone defoam ng enul sion. Kathone L3i isa

pr eser vati ve. 1 5 per 2004 WO 01/87132 PCT/ AU01/ O0S30 -g_ Carbon bl ack

- iprovides the necessary col our depth to the printing of the indicator.

:d ascol LSlBEﬁEﬁE:\lE&‘%ﬂé%%‘iﬂg’éﬂlﬁti on of an acrylic styrene copol yner.
Lucidene 606 LS is a styrene/acrylic cqopolynmer latex—oef—between—-52—anct) 54%
active [Rawemnhteritlst before the mi xturd Y&/#hout to be printed, the :

pentaerythritol-tris-(B-( s azirindinyl]).propionate) is added to the ofher
conmponefLss BiRehaerythritol -tris-(B-{A¥rindinyl) propionate) is a
cross-lin n%ﬂagent, the concentration jof which controls the degree of
cr oss- | iaktpg—af —the—rest—of —the formul . The cross-linkable
'erXogr%iﬁI#%"%Pﬁkenso formed is then pri n?%th@%pon the biocidal article and
heated to effect cross-H-nkirg—Fheheating;Tseffected by neans of a
heat ed i mdngieb@dlor by infrared heating aﬁ%%, or by a conbination of baqt
In an allternative enbodi nent, the hiociHal formiati-en—ef—Exarple—t—ard
t he binderymf Exanple 2 are applied eitpe?4dinul taneously or in sequende
with the ink prior to any cross-linkingjand the whole is then cross=}ink
as desc 'e@%ﬂﬂ Exanmpl € 5 One- Conponent Flexdarnphic Ink Material %W rv
e Ye

Benzedi 1 ow No 12 (powder) 12.0 G ascol 86 TX Resin Powder 30.0

Monoet hgret-—anreTi7—G —TA 4.0 Acal ghg CRT 40% 5. 0 Def oamer AC 0.1
 Water 4'.W%HW§&BF§I%§#8 - |

v dioctyl sulfosuccinate 15

+ water QS 100




si ngl e conmponent ink may be applied to the biocidal cloth to

i'ndi cation of the renmaining efficacy of the agents bound to the cloth. A

'Suitable“Qﬁﬁg¢ﬁ2conponent ink systemis shown in Exanpl e BCTAURKOIFP e 6

Correlation of Colour Intensity with Bound Biocide Figure 1 denonstrates

- the high degree of correlation between the rate of fading of the print on
the non-woven -cloth with the rate of wa#sh out of the biocide bound into the-

cl-oth. The perception of colour indicator strength was rated on a scal e of

1-10 by to "ﬁg@%gfeffﬁﬁd&eahi )3eln and averaged across the panel. The

correl ati on “peen-tor rowed for 10 cycles of washing because thi S is
the Sta (‘L’-\rrl nurmnr Cf | 1 ndv-
i

d-number—ef—t-avnrgy—washingcyc oS whictrcorretates to the gnd
of .the psefuRapimaterigli he kitchen of tdréﬂ?ybe of non-woven fabric. Fbﬂever
just as|a functional irk was formilated to corr i oei

washout | h@wlit pbismet e¢ificxissdlinkanigypindeks can be- 15 fornul ated to correl at g
~with the standards for other non-woven pr woven fabrics. Although the

: inventi)ngg§ng%ﬁﬁnge§g%@55ggmjth refergndé to specific exanples, it WJ|I
- be appreciated by those stalled in the art that the invention may be

-enbodi eig% "%i-'gmh’ltslibbr'l'(féa(iﬁ M stef HenkEly!/ W47 00530 Recelved on 6 August 2002
~ ~ OCT ’

15 (2rT 2004 WO 07/ g7132 PCTI AUO1/0Gi 30 In an al ternative tgrEﬁﬁpbtﬁ}{“’ X
r e

acrylic copolymer viscosity controlling

| emuision (laterkol DG, BASF) 3.60
éodium dioctyl sulfocuecihate : 1.0 | (-
ammonium hydroxide (30%) 1.0
ammonium nitrate 7 1.0 .
distaff dispersion to standard colour QS

water 14725

Example 3 Application to fabric

Bails of textile.ﬁbre are fed into a machine for making bonded, carded or
5 hydroen'tanglc:d non-woven fabric. These fibres can be of one_;_type alone or of various
combinations, for example made from either rayon fibres or 2 combination of rayon and
pblyeéter fibres. |
In the bonded, carded process, the fibres are tangled-to gether by one or more carding
units in.the series, whereas the entangling takes place using high pressure water jets i
10 ﬁydroentangling. In both cases, at the end of the entangling stage the matenal isin
- continuous web form and is quite damp due to residual water which has beén used in the

course of each process.




- -la THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1. A cleaning article
i ncl udi ng an agent or reagent bound to an article, said agent‘l@gmamt
‘being slowmy released fromsaid article in use; and a visual indicator
bound to wa/sari cle, said visual indicator selected to premanhugssthange

i n appearance indicative of 5 the anount of agent or reagent remaining in,
"ox released from the article. 2. An article according to claim1 wherein
the- agent or reagent is a biocidal agent -ox reagent 3. An article accordi ng
to claim1 or claim2 wherein the article is a cloth or sponge. 4. An

o articl e accor di Pgistaamy) @nBhdod V& is et rﬂl@é&’&‘ﬁﬁiﬂa kit diktion of e @rckifitfe

according to any one of clains 1 to 4 wherein e visual indicator I1s an.

ink or dye, PR xlulgri%idgaorﬁﬁde@u?(%?tgﬁﬁn 4 colour or a change in col our

intensity w'tn tire arti Tdwherein the change is |nd|cat|ve of
the amount of oc remai ning .in the c|eaning device. 6.

_article accordi EBGL Q@%@SWW&%@WWW@@WQ% ]ﬁ‘gt ’H@%@Hé? PP%Hﬂ%E’t or
is a 15 coating which becones increasingly transparent to a degree .

i ndi cative ofiry b thaspintingftaggefier the bindmpesgent msiean arpsi-inked byl feaerkamgle
-device. 7. ‘An article-according to claim6 wherein the visual indicator:

‘i ncl udes PNgenmgHYnBcEEBIelcamiteatsddirahaoverdeitly iRgfabit fassepdidiBenigesdy ch
becones visibl e through the coating to a degree indicative of the anpunt of

agent or re th vHHain%Qr J] B VhCSy rAMENRED SHEET 1 5
OCT 2004 W% Q§7132 %H%C}T Alel/ 001 305%[151é glcg?h J?"e according to any one

of clainse 1 to V\/nerel th%&’rhséjﬁiét |crz%rtlcir isS an ink or dye, which
under goes  a cha#&@%%ﬁ%ﬁ%@—m—%ﬂ%ur intensity with use of
t-he article _indicative of when the anmount of biocidal agent renaining-in
the cl eani ngh@8&i ce Blataripls pel ow a predet er mi ned. | evelZeW/W

C(J

A Nuplex Texicryl 13-0111 resin 29.370
-Propylene Glycol ' 1.438
Defoamer 11T 0306
Kathone LX-~1% solution : 0.155
Water - 23.188
Monoethanol amine . -1.544

B ~ Carbon Black | 14.850-13.500

| Glascol 1.8/34 resin o ' 18.150-16.500 l‘

C | Lucidene 606 LS . 14.000

TOTAL - - 103.0 ~100.0

D | Penteerythl_-itol-tris—(B—t—azirindinyl)

| propionate} | - _ 0.010 max.

A two compoﬁcnt ink can be applied to the biocidal cloth produced in Example 3.
10 Phases A, B and C are combined prior to the pnntm process. Texicryl 13-0111isa
reactive acrylic copolymer latex with an active content of between 35 and 55%. Defoamer

1 is a non silicone defoaming emulsion. Kathone L.X is a preservative.




~. 9. An article according to any one of clains 1 to 4 wherein the visual
indicator is a coating which becones increasingly transparent (%] acy hge
~indicative of when the anobunt of biocidal agent remaining in the cregallvﬁg
‘devi.ce favbaibelsow a predeterm ned level. 10 10. An arti cleCHaGov@sg t o
any one of the preceding clains wherein the visual indicator is a - -
fl'exography ink. 11. An article according to claim 10 wherein the col our
intensity of the ink fades in .use 15 of tle article. 12. An article '
according to anyone of the preceding clains wherein the visual indicator is

a crosslinked cOfBEs bldcRprotife: He dEResadf cSlbOSEpintd e peiating of teéediedos 0
- that during use the rate of | oss of the indicator conposition correlates:

R T e e AR e S

applied to the article in. a thickness such th duyr use the indicator: .
conposi ti onbpds %%Eqﬂﬁfr??wgﬂclcﬁp eéfazﬁ; %ﬁw?ﬁ%ﬂ%ﬂ%@?& Tt alls bel ow .
a 35 predetermnm ned concentrat.ion. PCT/ AU0O1/ 00530 Recei ved 04 Septenber =
2002, ~ 5 OCT 20D#t befprelthe miphug isi abput lade priafadg theeatapnghatobris-the(a
preceding clains whet ein, the agent or reagent is selected 8om '
~di chl or ophepziriadingt) pyspichaney ik hildsito thnsthecsbipratnien Tht pentefythritsl-trid-(B-(-

. cleaning article 1 ncluding a nonwoven fabric or sponge containing one or

nor e bi oci dﬁéin‘éﬁ'ﬂ\%ﬁp gﬁ&@oﬁit@)"ﬂs)ﬁ & ARREG MUht 0% dbBSentAfidn REM i Arols the

crosslinked 1n ades’ S during use at a rate which indicates when the

article is ngkggﬁ%hfr-ﬁﬁéﬁgl%tbeir%gtiﬂ(}?ﬂe'ﬁ%?ﬂlaﬁ irsual indicator for use on a

- cl eani ng ar € Or nore OCI'dés which are slowy rel eased

doting use, said indicator consisting.Qf i nk. formulation wgich i
crosslinked to abasmsednkadlsdiespgraguf 'Sotafggﬂ? 18 then Pt QF‘P%‘?\A&GE‘FOCF%% to &
predeterm ned degree with the anmount of usage that causes the biocide :
- concent r at i artidoatdhdatdd tolsdfeotrrass-lafifing t Thadhdatingiis effertedbymsens ofiadgniedt or -
according to claim16 including a reactive acrylic polyner |atex.

10 drmm or by infrared heating lamps, or by a combination of both.

Inan altérnative embodiment, the biocidal formulation of Example 1, and the binder
of Example 2 are applied either simultaneously or in sequence with the ink prior to any

cross-linking and the whole is then cross-linked as described.

Exaﬁm!e 5 One-Cbmponent Flexooraphic Ink

Material _ _ Sowlw

.Benzed.i.né Yellow No 12 (powder) _ 1?.0 | | | f"”
Glascol 86 TX Resin Powder 30.0

Monoethano! amine | | 1.2

Glascol TA : | - 4.0

Alcalube CRT 40% - | 5.0

Defoamer AC - _ E 0.1

Water - ' ' 47.7

TOTAL | o 100
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1S A nethod of determ ning the anmount of biocidal agent in or on a used
cl eani ng devi ce which includes an agent or reagent bound to ang t cl e,

- said agent or reagent being slowy released-fromsaid article | - 28md a
vi sual i pgi¢ades2 bound to said 15 article, said visual inmtﬁaﬂwﬂmbébected
‘to present a change in appearance indicative of the anmobunt of agent. or _
reagent renmaining in, or released from the article; sai-d nethod including
the step of visually conparing the appear@nce of the used cl eani ng device
with the appearance of a correspondi ng unused cl eani ng device or a col our

reference. 20 }9.n Auhhtii el Riginide 3, HiiRgE dadpeheaa tiln@anbt appleddc drrtdodidalt o
any one of clains 1 to 15 and a “col our Teference whi ch when conpared with

| |t Qengol glr‘]g o ﬂéf"' Oufc];' ALERRk I 8F mb RndiRdl CALQEy bR HieCRLRS DoRE o HE B, | £! e_
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"~ p00 Opp8’ p8p08° pp8p8@P088" p88 @ p8p08p0O8pPO8P88PP8BPEE@ pp8 " p08 ‘
p88p88° p88@ADP8@ pp8pp@Bp8<pp8 pp8px8 p088p080 p8 @®»080° p08p88p08p
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p08" p8@p p < p88 p8<p88@ p880p0080px8@3p8pp8p88 pO 8 px8<' p8 p8
'@)8@)p88p88@)p%g %%ﬁ atesRROEEN @ se & Q1 BorISERNBEh X Bate of fading of -
p@800p08pp8° ~ p88~px8p88p 88@3 @A P08 IO8< pp8pp88@)p8@@@)0 @0p88" -

pP@B8px8<@Px8@ p88 8x88p_p8 8
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80" qp° 888p<| { Ox?x<p” p_ xp<8808<9>88 |° xpx8888p9 ?}<808ap~8?" <

'| 808Appcpp88pBB; p* cpp” 8808ps3’ p' cp’

’><80p85<pCp8xx0p8 08<?~~>8<p” ' 0888p 08<x" ?" wp: <8? "8 ?p<88?~px 0pb08 =8708CGx<
p?< | >9 > ~ 2/ 88{kS pru@tidn ofgelbumadigi strength was rated on a scale of 1-10

{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]cal]calc aU]c

a] ca] ca] gal gahialcglcsligrherdmialvenkedhaalsand pajet. al K o >

0<@W j | =8s} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ¢ lation has only been followed for 10 cycles of washing because this is the

a] ca] ca] ca] ca] ca] ca]c ]3 fca cal sw % ABFTn, n} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca tes ta the end of the usefol life in
a] caD ] ca] c]é JAT@%‘ ]@3]1 @ra]wasb]ncga dew cah]Ch orre]la Eike a‘§<en b e ‘

" 3#EH h "Y "a ’\ N N
a] ca] cal cal d »L@ap%%l%%‘np%%fég ; Jea?%v" calﬁgw%f\eea].uu&]ag thiabsibhioehis) ool
EA#NS S DE&ES L | T <[]

a] ca] ca] ca] @a}@@ééi&%@aﬁm}m@p@mm wﬁ%ﬁf [ V]v@%i%tg g] Ci]]l ] ]l%-“' b

a] ca] cal] ca] ca] ca] ca] ca! / 0g0001ML11P222MB33333335555: 6x6* 777Q88* 9| 99{ val gb]
X]1] ca] cad cabgalisai eateadlar]wid] teldfadidsfaatvanoajwetcosy cedveafabalreal cal cal
a] ca] ca] ca] caj ca] ca] ca] ca] c*al 999999):::; X/ ; < <C<y<<<=>Y>>>| ?K?X?] ?7@ @D -
BdBB} xsnid_Z] ] ]] 3hGRd GREGRICRsIRES d@]:ﬁbed with reference to specific examples, it

aJ cal ca] calca] ca }? O]%(‘?a] ca] ca] cal.ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! B

% o TaT R e 1 be embodied in man
BdBB} xsni d 2]@ “CRPESTE e )é C a? llllﬁerﬁn@a ]aIt that the invention may be v

a) ca] ca] ca] ca]lcat] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca |
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810% & () - m~, a?bCSv9%4.0% $10%& () - =i @/& 1 yZ%iO%&' ()- =p

"109%V&’ () - P c109%VE' () - L1IO%VE () - 5HaBbCSvYAYA $1000V&! ()-

- 10%vE () -=!j 10909& ) c" 100 0%VE P

dBbCovoR0% | TG I OVAHE DORIRR AR EA5 MRV L1~ 1090 () -
109 () -=> dYNCSv%iO%' 10M 10M 10MB; 10%v&' () - &9" 10%V&/ () 6! 109%4AV&' () -
_ 4P" 109K () - 12$16%aning artivledrr e esy 9af mGagee! §ound tq gugticly, saidseanas,

& ()-fL10%VE ()-%10%v& ()-!Y HIO%R ()- KW ?YNCSv%d0 10%v&' () -=10%& () -

10%VE' () - Z! <veevdeRs oy tadomngl from Faid a0wle uFuse; and a visval indicator bound to -
& ()-)j! dEYNCSVv%d 00&V10%WE' () - <s$0! 10%vE' ()-vIl" 10%& ()-=

sald article, said visual indicator sejected to present a changc in appearance mdmatwe of

LV}

the amount of agent or reagent remmmng in, or released from, the article.

2. | An article according to claim 1 wherein the agent or reagent is a biocidat agén: or

rcé.gan

3.  Anarticle according to claim 1 or clabm 2 wherein the article is a cloth or sponge.'

4,  Anarticle according to claim 3 which is a nonwoven cloth.

10 5.  Anarticle according to any one of claims 1 to 4 wherein the visual indipator is an
mk or dye, which undcrgogs a change in colour or a change in i:ﬁlﬁur intensity with use
of the article and wherein the change is indicative of the amount of biocidal agent
remaining in the cleaning device.

6.  An article according to any one of claims 1 to 4 wherein the visual indicator'ils a

15 coating which becomes inqreasingly transparent to a degree in&icative of the amount of

agent or reagent remaining in the cleaning device,

7. Anarticle according to claim 6 wherein the visual indjcator includes one or more

symbols or indicia underlying said coating and ﬁrhich becomes visible through the

coating to a degree indicative of the amount of agent or reagent remaining m the

20 cleaning device.
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: ' which are slowly released during use, said indicator consisting of an ink formulation

whic-h is crosslinked to a degree selected so that the ink will wear off or fade to a
predetermived degree with the amount of usage that causes the biocide coﬁcentration to
10 fall below an effective level.
17 A visual indicator according to claim 16 includiné a reactive acrylic polymer latex.
IS. A method of determining the amount of biocidal agent in or on 2 used cleaning
device which includes an agent. or reagent bound to an article, said agent or reagent
being slowly released from said article in use; and 2 visual indicator bound to said
15 article, said visual indicator selected to present a change in appearance indicative of the
amount of agent or reagent remaining in, or released from, the article;
said method including the -step of visually comparing the appearance of the used
cleaning device with the appearance of a cotresponding unused cleaning device or &
colour reference.
20 19. A kit including a biocidal cleaning article according to any one of claims 1 to 15
and a colour reference which when compared with the colour or colour intensity of the

indicator indicates when the article is no longer effective.
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