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| nprovenenw 989026 rel ating to the cleansing of . PCT/GB98/01727
surfaces . - Thi.s- invention relates to the cleansing of surfaces
and nore particularly, but not exclusively, is concerned with the
cl eansi ng of. non-absorbent hard surflaces found ' in the donestic
envi ronnent . It is an object of the present invention to provide
a new and i nproved cleaning material for cleansing a surface w thout
scratching the $ubka¢@ment® in or reAGRAMY b HhONELAELg el he present

I nventi on ThEerTe TS pProviadead a cleamm ng naterrar 1or_clearsi ng

surfaces which material conprises a coher8BEfaces se| f-supporting body
formed of a closedrggld ifRAMtion MMAlddes !l N AL UG BE iRl ces.
conposition which 15 conprises a source of silver 1ons as antim crobi-al
agent, the conpsésdt morep@arFiqudianliyat byl at ienmlugively, i®l eased from
the conposition 1+ o tact, W1 I n
use, the sugf acgwlgg:grrf’}b%esﬂ\;% Plﬁ‘tete%lc eani s i nd(ﬂnaattbeér/% %%d}l%?di S
particul arly prebsfeagesf dounde ifpdihe domestiid enwipenmgnttuch a friability
that it tends to - wear away to a limted extent when being rubbed on

t he surface with the ingrained dirt in the cracks and fissures in
the surface bei ng A&l ied asutohjeathef ithe Iresandt invesitidre o | ptgviadeasi ve

Priability of o axp B tmpcHYed ERdERS k0 £l T Sl plnl s

Systens Ltd TexisuxdatealwiddoulfA-SCERA ighipay tiloal surface. conjunction with

the Craft Knife Adapter & Bl ades Test Unit (code A/CKB). The preferred
friabilityl®o0 WO 98/59026 .
PCT/ (B98/ 01727 According to one aspect of the present invention

there is provided a cleaning material for cleansing
surfaces which material comprises a coherent
self-supporting body formed of a closed cell foam
matrix including an antimicrobial composition which
15 comprises a source of silver ions as antimicrobial
agent, the composition being such that silver ions are
released from the composition when the body is in

contact with water.

20 _ In use, the surface is rubbed with the cleaning
material and it is particularly preferred for the foam
matrix to be of such a friability that it tends to
wear away to a limited extent when being rubbed on the
surface with the ingrained dirt in the cracks and
fissures in the surface being rolled out by the fine
25 nature of the mildly abrasive particles formed as the
matrix crumbles in use. A rating of the friability of
the foam matrix can be found using Stable Micro
Systems Ltd Texture Analyser TA-XT2 in particular in
conjunction with the Craft Knife Adapter & Blades Test

Unit (code'A/CKB). The preferred friability -



-2 - corresponds to a force in the range of 700-900gns with a
pre speed per second using this technique. ordingly
anot her asé&ggwg he present i nvention provides a nethgﬁ“§$§%W¥Eﬁuﬂ

a surface 5 - whi ch conprises rubbing the surface with a cl eani ng
materi al as ahove defined in the presencg'of wat er . Cel | ul ar
products resulting fromthe foami ng of certain polyners are subject to
m crobial attack 10 ei ther because the polyner is a food source of

organi sns or because the re |cuI%r form of the poly all ows the

col lection of dSBFFESRAPER L& Gedoxse, impdie ran%ﬁnﬂﬁm?qQﬁ99¢ﬁmérﬁhﬁhsns
The present invanpirenspeed uifi i, 9@smA pelros¥Edifl udi Q?gﬂwﬁwhtééhﬂf&?ée to

absorb wat er and becone noist. This together with the 15
anti-bacterial conposition neans that the systemis sanitary.

It is part'CU|ar'YAﬁEGEGEhgdyfOhnbﬁﬁe&oé@@gaﬁwdftﬁhe redéyy€ a density of
from30 to 70 (preferably from42 to /e ) and a

subst ant i aI#y u Pf’SPﬁF’SHdPFPNéd8§I A methog ﬁ q%reé“b?ld'tﬂ V2 i$rfagenis a

rigid pol yuret hgRgech comei@bs rubbing tiReeisRiralade tﬂ&ﬁ%r&f?ﬂlﬁ&e silver

lons is a silver such as a sSilver halide, for exanmple 25 silver
chl ori de. materjg aaSréPQWPeée@#B@ﬁ Adntthe Rresanes @bbrater.
conposition includes a support material for the source of silver ions.
Preferably, the sugport material is porous so that it can absorb the
source and protect Cptlular PFSﬁP&#ﬁléﬁFthyﬂg frog ttdis £oming tofmt eri al s
are certain polymers are subject to microbial attack

10 either because the polymer is a food source of

organisms or bec;use the reticular form of the polymer
allows the collection of debris which serves as a food
source for the organisms. The present invention
utilises a closed cell foam which is unable to absorb
water and become moist. This together with the

15 anti-bacterial composition means that the system is

sanitary.

It is particularly preferredhfor the foam matrix to
have a density of from 30 to 70 (preferably from 42 to
20 56 kg/m3) and a substantially uniform and fine cell

size. Preferably the foam is a rigid polyurethane

foam.

Preferably the source of the silver ions is a
silver salt such as a silver halide, for example

25 silver chloride.

In a preferred embodiment, the antimicrobial
composition includes a support material for the source
of silver ions. Preferably, the support material is
porous so that it can absorb the source and protect it .

30 -
from ambient light. Suitable support materials are
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-3- . wo si/svoxeat eri al s such as particul ate titani um oxi dRET/GBIS/QMAR2T
contact with aqueous -nedi um the support material rel eases silver ions
in a controlled way. Such supported silver conpounds are described in
EP- A-0251783,- t he di scl osure of which is3i-ncorporated her ei n by

ref erence. In accordance with a particular preferred

enbodi ment of the present invention, the support material is a

conposi te conprassi dfc thie8LaL i Qﬁbﬂeas19arﬁi&’um3ténta‘t&lha@ﬁh RAide) e size
of about 1 to 15mm referably about to 5 mm and having fr about
10 to 80% (ARferrbrGtI9ith BGYgoRs mﬁﬁbﬁp'(59§e5uBR°Fﬁema eﬁﬁéﬂxslte)

of silver chlorideedgesor 99196201 bA8T €hNa controlled Wagddi tsueh to including
t he source of silver 1ons, 15 the conposition may conprlse a col ourant.

Sui t abl e %QPE@FE%@ssb}ﬁeéoﬁﬁ@P@P&ﬂPya£9aPP§EFé begl & ants such

as "Sol vent Yblﬁ@ ﬁ25i79§1kﬁﬁﬁhaiseio saekVert whlidh is inddrgoral8dASF. |t
wi || be understoo owever the choice of colour is arbitrary

and that any 2ohergyntbm|éeéereaﬁants known in the art can be used. It

Is particularly preferred for the cleaning material to be col our
coded, a particular col our being used to designate the suitability of
the material for alIn accpudeneal withl aaparkgcrdsr. preferred The

antimerobial coiBoaiheRR bE Bhe! gk EEY&t invelRibH Tiohel Bepireat ed | nt o

the foamed matr the cleaning material is in the
f or m of a mabeklaboms gzgompsglree@ommﬁl@gzél&@@lswap’é@m@e fit

t he hand. Dur| hak € 030 about WO+H/1335
_ Cgﬁﬁggggo%g2%@@5§g@“@¥r&@cl@ S 1k abou
preferably about 2 to 5 mm, and having from about 10
to 80% preferably 20 to 60%, by weight (based on the

composite) of silver chloride incorporated therein.

In addition to including the source of silver ions,
15 the composition may comprise a colourant. Suitable
colourants are commercially available colourants such
as "Solvent Yellow 98" from Hoechst or "Solvent Blue
70" from BASF. It will be understood, however, that
the choice of colour is arbitrary and that any

suitable colourants known in the art can be used. It

20
is particularly preferred for the cleaning material to
be colour coded, a particular colour being used to
designate the suitability of the material for a
particular cleansing task.

25 The antimicrobial composition is preferably

uniformly incorporated into the foamed matrix.

Preferably the cleaning material is in the form of
a block about 120 x 50 x 45 mm in size and shaped to

fit the hand. During use, it wears away to take the -



-4 - shape of the contours of the surface being cleaned and

t hi s .enabl ﬁMﬁMﬁrd corners to be cl eaned. Wien, g ‘ﬁﬁﬁm e
preferred cl'eaning material is rubbed over 't he surfacePFg, e cr;ezgned
together wth a little water (e.g. cold tap water), the closed cell °
pol yur et hane .foam wears away providing, .as. it does so, sufficient
abrasive particles to clean dirt out of the fissures and cracks in the
surface being cleaned. At the sane tinme, silver ions are | eached out

of the 10 conpositian,to provide disinfectio the foaned
matrix is a clogBBPSeP% §%Fu§?ﬂ¥8?§ﬁaf qIsgﬁhifé%%31Q§néi%7ﬁ?pc%ﬂ?act
with the silverthas saabteswhekward corneash taudeacdidanexposed due to the

shearing action on the block as it is rubbed over the surface to be
cl eaned. After cleaning, the surface is wped over 15 wth a cloth to

finish. This renoyaen,eindues,Cidrl @referrddy dlearimpmageatdl obs but
| eaves sufficient ﬁilver onpasite mﬁ&%%n t he iyrface fissures to

C
provi de t hes rubbednP¥LeShHtRE SUTtaTe AL B SLRANGT OIS (G the?
surface, so residuailcanbitercr(eligal cld AaPWItex), 2&khe closedheelleani ng

material of the present invention is . particularly suitable for
cl eansi ng surf aP@LYYEERhaRE °ammm9?§ﬁqu%¥aPﬁﬂﬁﬁé;ﬂ 135 t£%tP’Y FBt ani ne

surfaces), stiffkeieatPadralsiYe eertied ¥ ad iclefi kst @bt sFpeEhe
of cooker hobs (particularly vitreous ceram c hobs);, 25 oven interjors,

extractor fan eft@&FMELSs@rfal&@cks in \Ghe RUFLAGSH iRHAE ThedRedul &ty

those with textyh@dsame tRh@Stisd 158 ACHY ard NEAELSN bWt I 601 €he bat hs and
washbasins, tiles and marble, and non-absorbent fl oor tiles.

The fol | oWy ESSMPPEitiogstraPeovHige idhadmfisstion. Af Yap stepmed
PCT/ GB98/ 01727 matrix is a closed cell structuré% water will only

come into contact with the silver ion source when a
fresh surface is exposed due to the shearing action on
the block as it is rubbed over the surface to be
cleaned. After cleaning, the surface is wiped over

15 with a cloth to finish. This removes residues created
by the cleaning action but leaves sufficient silver
composite within the surface fissures to provide the
antimicrobial action.' As more water is added to the
surface, so residual antimicrobial action occurs.

20

The cleaning material of the present invention is

particularly suitable fbr cleansing surfaces such as
work surfaces (especially textured melamine surfaces),
sinks (especially textured plastics sinks), all types
of cooker hobs (particularly vitreous ceramic hobs),

25 oven interiors, extractor fan exterior surfaces,
kitchen appliances (particularly those with textured
plastic surfaces), windows and mirrors, kaths and
washbasins, tiles and marble, and non-absorbent floor
tiles.

30 The following Example illustrates the invention.



Exanpl e A free-flow ng titanium dioxide/silver chlori

conposi te NYNRINHas prepared by reacting silver: ni t ratrg"e‘;ﬂ???‘?/os}mi um

chl oride in the presence. of titani um di oxi de particles having an

aver age si ze of fromabout 2 to 3nm_so that, after drying, the
conposite contai ned 20% by wei ght siIveFSGhIoride and 80% by wei ght
titani um di oxi de. 10 A pol yur et hane f oam was nade from a
stoichionetric excess of conmercial grade di phenyl net hane

4,4' -diisocyanate (MD) and a polyol and the above conposite was

I ncorporated therein. The foam was sed by dispensing it through
a machine into a nmould to obtain éaﬁﬁggﬁéconpr|5|ng a fine and regu?ar

15 closed cell fbaﬁrﬁatflﬂwaogtannangumoﬁlMMMdaﬂﬁinE%tghlorldEME|ght of

t he conposite an [ r

70kg/ nferr]. gmpggwg gﬁ ﬁg%é’é? Eﬁéggfo&% S':b eoa o%'g a hard 20
nﬁn ngonggt sniftzatet wibh sbéanmdch&othdepaaséh@epmésencecnﬁd tap water
The ocC rf ace, abr ade |_i,ght Lm tlel e

whi ch effectlve tanlum gﬁgygé dPPftiféﬁg E%V%S§QE¥E§R§% rac |%£th2

surface to be ckeemnedboAksd, tbhammusbathaWasafter(ﬂnynﬁgxnmhbby silver
ions | eached fromthe

e, bl ock t he
bl ock, a fresh °°mP°8F-§8nFRB%8ﬁ838| gtogf Bt | r?d‘g g'g'greﬁas con |nua r?é
gener ated as t hgokl bgkwalhyhdedideniumAtiexilei.ng rubbed with the
bl ock, the cl eaned surface nmay be wi ped with a danp cl oth whereby the
anti m crobi al action continues. 30

6 10 A polyurethane foam was made from a stoichiometric
excess of commercial grade diphenylmethane
4,4'-diisocyanate (MDI) and a polyol and the above
composite was incorporated therein. The foam was
processed by dispensing it through a machine into a
mould to obtain a block comprising a fine and regular

15 closed cell foam matrix containing not more than 4% by
weight of the composite and having a density in the

range of from 30 to 70kg/m3.

A surface of the block was rubbed over a hard

20 non-absorbent surface ;o be cleaned in the presence of
cold tap water. The block surface abraded away
slightly to form abrasive particles which effectively
removed dirt from the fissures and cracks in the
surface to be cleaned. Also, the surface was
disinfected by silver ions leached from the cells at

25 the block surface. During use of the block, a fresh
cleaning and disinfecting surface was continually
generated as the block abraded away. After being
rubbed with the block, the cleaned surface may be
wiped with a damp cloth whereby the antimicrobial

action continues. - -
30 -



CLAI MS. . A cl eani ng 16 ‘ I oGy ing a non-
absor.bent Ez whi ch materi Ihgbsﬁﬁggég;é herent - CT/GBOS/01727
od Y Lo

sel f - supportlng y formed of &.cla le 5 . foam matrix

i ncl udi ng”an" anti ni crobi al” conposi tion "which ¢

silver ions as - antimcrobial agentg_ the conposi such that
silver ions are released fromthe conposition when th “Aﬂrmiﬂlﬂgﬂﬂ

contact with water. 10 2. A cleaning materi al Ialm
1 “wherein the foammatrix is a cl cell polyur ethane.._____..__foam
15 3. A cleaning material as clali Slaim1 or claim?2
wherein the foam has & db@sﬁilngﬁaﬁéﬁmaBOfbﬁ cleansing kg/ nB. 4.

A cl eaning materi al ai_nmed cl ai wherei n the foam has a

m,3 20
density of fronPg2™ nggé &tm?ur ace, Wh"S:.% makefiad, i SAPRESSS & -as

claimed in any edhegkenthgelf-supporeded bbdy FHoFmed AT & reldsedide®Y ion

source is resent .in.conbination with a supnort materl 25
6. A cleagi ngfﬁg'[“ef“ia&ln% ige H’lbmgﬁ @Af aptimy crobial ﬁ: e support

material is”a pahaeh @bm@kﬁses a soc¥ ioH silwl 1oné7as A cl eani ng
material as clained in \/\herel n the su%)ort mat ritegai_i's

particul ate tit 2R Eﬁ‘ﬁ‘llc’”k’lag1 Goeat, the ARBResidd@s suc

PCT/ GB98/ 01727 silver ions are released from the compositior W&RntHg
materi al as cl aj rred i,n ¢laim7, wherein the tltanl um di oxi de has an

aver age particl 809y 1§ A® GOOfAGH Fiftdh ¥eteR-

10 2. A cleaning material as claimed in claim 1
wherein the foam matrix is a closed cell polyurethane

foam.

3. A cleaning material as claimed in claim 1 or
claim 2 wherein the foam has a density of from 30 to
15 70 kg/m3.

4, A cleaning material as claimed in claim 3

wherein the foam has a density of from 42 to 56 kg/m3.

20 5. A cleaning material as claimed in any one of the
preceding claims, wherein the silver ion source is
present as a composite material in combination with a

support material.

6. A cleaning material as claimed in claim 5,
25  wherein the suppdrt material is a po:_:dus oxidic

material.

7. A cleaning material as claimed in claim 6,

wherein the support material is particulate titanium

This Sheét Has Been Re laced
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9. A cleaning material as clained in claim8, 5 wherein the titani um

di oxi-de haW® ¥Wp8r age particle size of from2 to 5 nm PCT/GBISA27 A
cleaning material as claimed in any one.of the precéHTﬁQ‘thnTﬁr————___

wherein the source of silver ions is 10,  a silver salt
cleaning material as claimed in claim 10" wher ei n ”'m ml "7’"’
silver chloride. 12. A cleaning material as clalne

or 15 9 wherein the source of silver ions is silver chlorlde - in an
amount of from810 t oA86Y¥ebpingi paterdaddasn cllladmed inweilghim df, sil ver

chiori de and tipangh Qi antun qidie hed QI MY IBLE haLedn gl ai med

in claim12, erern ST lver rom

60% by wei ght Isdszd oo fixkeen VieitghtlSofmrsi | ver chl ori de and titani um

di oxi de. 14. A cleaning material as clainmed in any one of

clains 7 to 13 containing not nore than 4% by wei ght 25 of the conposite.

15. A cl eani n@.mat ehi aleaningamaterialclas mlhlmed isulsiteaint i8] | y as
Egr/eleggg; 8??2(71%1 x.l'eb:i.er{j tlhne tthietam.l:tm Eci(:l.owxplge has _an avé"?a&é’lggg%#cgr& hod of

cl eansi'ng a surdigme ohifdone @ird sk am.

10. A cleaning material as claimed in any one of the
preceding claims, wherein the source of silver ions is

10 a silver salt.

11. A cleaning material as claimed in claim 10,

wherein the silver salt is silver chloride.

12. A cleaning material as claimed in claim 7, 8 or
15 ‘9 wherein the source of silver ‘ions is silver chloride
in an amount of from 10 to 80% by weight based on the

weight of silver chloride and titanium dioxide.

13. A cleaning maﬁerial as cléimed in claim 12,
20 wherein the amount of silver chloride is from 20 to
60% by weight based on the weight of silver chloride

and titanium dioxide.

14. A cleaning material as claimed in any one of
claims 7 to 13 containing not more than 4% by weight

25 of the composite.

15. A cleaning material as claimed in claim 1
substantially as hereinbefore described in the

Example.

30



rubbing the surface wth a cl erial defined in any one of
the precediyasiogidogde’s, i n the. ﬁiﬂlllﬂ ﬁ H[I i” 'vvater * ~ ph/GBosfifmt hod
in accordance with cIa|n116 I as herelnbefore J%scrlbe

10

16. A method of cleansing a surface which comprises
rubbing the surface with a cleaning material, as
defined in any one of the preceding claims, in the

presence of water.

5
17. A method in accordance with claim 16
substéntially as hereinbefore described.
10
15
20
25



