J, e3e[ RRSt VMj VZ6ZT] . . ﬂmﬂw”mﬂqm TERGENT COWPOSI TI ON FOR HARD SURFACES
COVPRI SI NG HYDROPHI LI C S POLYMER AT VERY LOW LEVEL TECHNI CAL
FlI ELD Thi ?’%ﬂ?b‘lsﬁ?ati on rel at eissutso det ergent conpositions t hRCT®A&s8/1981uSed
for hard surfaces, for fl oor cleaning, including
conventional appli cat &@ | enents such as sponges, cl '&81§PRSE’87nge'
nops, string nops, strip fl oor cloths. This application is also
especially useful -with a ’posabl e" cl eani ng i npl ement conprising a

Super 20o0r R ENF LSO oI ARbISREREE St RispIGe ©f o2 "o

pr ef er abl yHYRROPIILIIEC SHEAR-JTHINNENGIROLYMER| A8 VER YsLOM EEVEBACKGROUND
OF THE INVENTION The literature is replete with products capable of
cl eaning hard surfaces such as ceramc tile floors, hardwood fl oors,

counter tops and the like. In *I‘hi‘ﬁ%’i‘ég?tﬂﬁ% p! eaning floors, numerous
devices are described conprising a N sone neans for absorbing a
fluid cleani nphig %PH&.ltfo‘nofblat@J%‘ déf‘e‘fgéiﬁscdn%sﬂ%s ttHQtSQar{ BRtusdl &rof SURAD! €,
i ncluding mops ¢ | I ul ose and/ or nthetic

gnt ai ni ng fCOté“i trings, ce

strips, sufasfge and A55BCFARY | fok eqpdRe.; OWCW%G%"‘E‘@W%‘@ ‘c%‘ﬁlsr ires
consi derxﬂipianafté @iich aﬂmeescleﬂasﬂsﬁm@&a’ﬁbﬁs §5317e00) lsustﬁp rh’olﬁ; amB {186t No
5, 094, 58? h 10 descri bes a

d
Chat | s TS el S aisp eSfeillv il Srih  SinepoPlel PienBae Rt or
r enovi ngosaprisirfy ansupesbsbrbents nrafexiad, fon rbinovingr sdiy ot haab safdves.| uThe af t er

the cle ML I n n the

scr ubbor AP Eies ety lelsk BBt S b DG BREN L BRE BRI o

to Gar cidesigned emaﬂf@mrﬂvﬁemldtlnbﬁldaamgrﬂglrfamvabl e, washabl e wor k pads, said

patents being incor por atgebdeREROVUNY OETHEMRVENTROR! €ani ng i npl enent
'S_T—ﬁva‘gl‘ﬁes a Ta'nrn‘g—p'a'cﬁ

herein preferabl whi ch alleviates the

need to rinsel h%gtefﬁiﬂf ed§ MEPIgtesith Produstsceapablie i cheaning kard surfases soes as s es

suf fi ci eRRtardie3né heaits, RAEM0bA YloofN caurdéradhPhndihs Wk e tn tiiewo@ite&%f eamef
cl eanin ad basi s, al |l ow t he cbe ning of alar a, such as at of

the typi rs*hﬁi“de’g’t‘}?f &ces| Y6 9g5enpe f§tngs £ ohan taﬁ L0 dngaas OF o

change ltdl:eormaacgf aifhn& clegpingaddnypositipa. rSacﬁ Hevm&emetu]ga tho@emhadoﬁxerrbmble,

mat eri a nefera i na The detergen
corpos, tPERoFEIPaR dorinink sl bt TR U R nlBfic iR e B

car ef ul | the tise.mbl hat.le?doﬁ anyssuch devie¢ emmop geqmes gordidepéiblasffog. such .
SUPeT aDSOr DENEIRBIEE bAkispdiI PREPERIFELELANb A NP £05RSE: NaE uftad whi ch
of fers beneficial” soi Bova operties due cont’I nuousl'y providing a

fresh suk®d882 w@Rdyesn ebalgevhigh ésm@es a mop that mehslgﬁ gsilmsarbdmiq@enms% L, o-
2-08 e@ﬁ%r?&i%atsbﬁib%@i 15€r fdtrxfeﬁfib‘@m sdll froHrY a %H’é/d Qiﬁ%eaa Plotted 1ajey 10f

sur faces .t hat ,caont.act e soiled sur ring the cleanin ration.
SUMMARY 2550 AR T AR PRoGs S t&ﬁﬁ@gpﬁ QS8 S PASERA RE o8N |
sur f acesthe yctubber driddsioser laydrhad U. Sl Patsht 419,015, QSsuédl Mﬁ)eiih 1995 to G@rcrml Iy
contain Stﬁ'fiii&i ené deter t |n redi nts s%\?p ctai‘ P gg

sol vent &R 9¢EH ?Faﬂl’@o gl % hifa ](‘fewg n?a’ RREPEs Bpe

cl eani ngxmnnpbmedbaambygrefmemd up or sti cki ness. End use i s based on how

the product | gul Qi RASAmUAYerdlh RS PG RASS SRR A LA i eaneT S

and mul ti - purpose Sprays” out of a

bottle owhibraljeviases thsf needrisppinsegthenpad: during tiset This ¢headingi pad piesgsaldzbl e or

bl Ig,irﬁm |
gte r g?igt hﬁosg@gé,s S%ggﬁtaé:ﬂosm%:ﬂ ﬁgap%&@y eda% about S%hgid %{e} grﬁhto’?g fea{i]Mé

sol uti onpast %Pé%é?QHHW the Aepningpf a gca@@eru fasdb%te‘P ﬁttYE}Eﬁ 1thaed syrfacen t he
end use fib g‘98@-%9'tﬂz‘)nwitﬁomrtﬁé ﬁé&b{d’cﬁe{némtﬁé)ﬁéﬂ @hﬁjty}%bélﬁr r’t’é}ﬁiﬂés Bed %

nore prefera fro % t 0 .about 4% ‘g‘ﬁﬁ referably
from abol¥® 8 GS%HC@%QB%SW 6‘33% b9re\£‘r’é‘|"lﬁll¥t° f-het PCc ’dﬁi"é %ran?r

sol uti ondetageﬁt ebmpbsﬁxiaﬁthang used ovidr sueh rsapﬁhmrudngnﬁﬁbﬂﬂ@hﬁxst bé eaireruabl y
hydr opho so be prese | eve

t
sol vent ( ‘%C ‘\iﬂ%‘i‘ ‘%é‘iﬁ?f\égir‘}iﬁs‘iii’i&%ﬁ‘ﬁ%w :iW?eﬁ Sggie findi?“f“ pr eferably
from about 0. Thet preﬁdmadt clanitg mqﬂempmtefmbh adr othnichb offersOb&eficiad saijout

(R L AT N e

conventional inplenments, e.g., cloths, sponges, and nops such as sponge,
strip, or string, and to avoid hindering absorption when using wth a pad
cont ai ni ng superabsorbent materials, the pHis preferably nore than about

9, nore preferably nore than about 9.5, and even nore preferably nore than
about 10. The alkalinity should preferably be provided, at |least in part,
by volatile materials, to avoid streaking/filmng problens. For the purpose

by




~ WD 99/ 18182 PCT/ US981 20513 - 3 - 1 S APR 2002 cl eaning w thout hurting
filmng/streaki ng Overall this can also lead to | ess resi due/ggc% f% or

sti cki ne¥O 998 82ssenti al pol yner herein is preferably prestnt/Ust 280

very low |l evel, that is fromabout 0.0001 %to about 0.2% preferably from
about 0.0001 %to about 0.1 % nore preferably from about 0.0 ma/about
0.08% by weight of the cleaning solution. The |level in product wll
reflect the type of use, full strength, or dilute. The polyner is

pr ef er abl thessill@Ciethctr ) b pravidung aosiomlist oMarfates that donbdct giersdiled speadeal | y
xant han g{[lm; tg [ﬁag wm arabi c, and/or pectin; synthetic polymers such
as pol y{s W@n gygaqu% BDI yVi nyI pyrrolidone); and m xtures thereof,
as nmononers and/ or pol ynersSUMMRﬁéOEﬁ!HFeIN@ENﬂHOPﬁnt han gum The
detergent surf e

groups shoul d %g{ ?%etm céng,EiElSﬁsa{?gﬁth{ S’lg%ghg Q{g%‘rk%&{ r??fg)orspr%([-:tger agl y
rel ativel yrmﬂerorsdllmﬂe widl, gonnaikwmgtam Iy rccqmm‘terg@namngmsuchgasf rom
about 8 g, ARt ﬂtﬁldeprﬂl@é@@té’ {d Qﬁ‘ab‘]‘?% scﬁuﬁ&) %)%IP—%LV X eﬁp@ 95“38
and, for non| oni’c_det €rgent. surfactants, having F oma to
about 14, clganing mathopt ﬁwmmlslrumer stickinssyt Ends userrérb@s?# ar 8pwithy prqdvm Bbout

10 to aboHﬁenH%d fthS%eC Qinned | duchAs #RBaB O F YRR cleBndrh Qn&ﬁﬂil se @Eﬁﬁé‘iﬁtéronm
| oor or. nmufti se cl eaners and wth, conv nt1 onal

hard surface, -

cl eani ng am/%wh%éwa‘gcaéwf SPREVRABUR 4 Rotis O 4PTays eehogg ﬁ!aen
cloths, ethatis SpdnGt disasable of rpPusablspadst ri ng nops and roor cI ot hs.
Addi ti onal ly,

ct, th t t
oL, v BRS He A SREC e e b A Bheh b R b s
cl eani ng [easl tinsateat 01506 Inyt wnghn@fphd sphetibarafbdefergemtt surfastaat. s (ther labalosfbent

e U RS M MR DT ou
conveni engeout O %, mceeptqﬁgablysfrwbguttq:@i% & hlous i @@devsfl maoge pacfhrahb'l e:
and b. a pepPiRL g Og (?%'HH&% 99‘%,% rWén Bt! dﬂh@coﬁ?'%ﬁt?&?%%ﬁ 'scﬂﬁﬁ&L ?{; ﬁ:lﬂd

havi ng a pl urallt subst ant| al é’ anar. s rel n eac
subst ant i H} ¢lpaningyone os marg sleaning splvents, pigterahly haér@pb@blﬁgle@n@aﬁeb/enﬁn@pn

pr ef er abl ¥lsa bepeeseht, UrkidlefelVdTiseivehls), ipeh ?esémrﬁithb%ﬁ@hs@aémﬁnggmﬂdn iayer,

Second | o FoiE Apout GPERS ww%dﬁ%wwe@é&mxﬁp g 258 e oYy on

t he neans 4lwe,daﬁd)évai Txmﬁ'blp’tgfei‘afbd,y dtomrubogt P3do tto dbboat GlosaNnbnowveight efrelnd ' S
handl e, it mag ﬁ% ?{ Qi% for the cleaning pad to further conprise a

di stinct &PPEEH I?{ CF%%IS Y™ hese enmbodi ments, the absor bent | ayer woul d
be positioned Jotaidein ¢lbanisg rwhcblusglg athenambltlhrplanem$Mgnnldtlw;spongesy\o
99/ 18182 rm%

and, pref g%ﬁ&?@%ﬁﬁ??}%%q & Séin?’ ?r ﬁﬂﬁﬁ?@&@ﬁ%{ﬁ%gﬂﬁﬁﬂ% tlg’gnpa i Ig]vvlth
al | hard SikFapad semaming @@erqbﬁ@n ael Materielsathe\nthia prefarshly anare thas

floors, C%(ﬁé”pf‘eferﬁﬁry%SEE thRPh6&It 19) and E@érﬁmo rkfe?élﬁ ¢hor@ fihntahBut 10“3’1" hér he
i npl enment det er

ition pyovi de ease cIe ni specially
when the a Y shaut rnsg FOTY Be ar%sifei- 2 deastein P?éb?nyn\go FRARE T tt°e%‘i9|“$
BRI EF DESGHREARTh h{;ﬁ, Bfgblmgw NG Figure 1 is a per spectl ve view of a

cl eaning i Ie nt sed n referre an on-.poard
o G0 spans: o e Pt ok Helitd GIdEE s thé%ﬁ?%%éﬁflﬂ%?ﬁ%&%@??%ﬁon
Fi gure 1 ahoddaoptaiis pguiynier thachasohydrophitiaand gheargthmminy chasamiensmcs ltkeat is

preferred I i

Gevi ce. s Pt of Niipihe o fOgar AebrepBich s RBICATSIGOH R AT ARRI e ; o,
vi ew of t rdey-ldawulmogasspo pfovideconeypr mo.tofsthohnanns pf: gcm@abdlty,Fa\gnd@ce ofs a
perspecti yg; 18'1@We9§y %’pré&‘diﬁ%%?k uﬁhﬁ%ﬂ'ﬁ%gd Qx?x‘i‘ac%& sﬁ&?aé ”F:‘IH maﬁh&i‘ﬁi g1
a perspective Viewof" an a sor yer o i Sp osa eani ng pa used
in the prehfficiend anowdi efewater qugtheesmfacs 9 bw@lvxkhepmgsqmts W@nmnm on thee
absor bent ﬁ@P& ] _

enbodi nment hﬁél@%urﬂ lévél g?%%gq{gect |%H%Fa§?lg€vgg Wéﬁlﬁ%@(gﬁf ﬁ% pa us‘elgn% n
the pref em@agm@m lﬁéhtn, migjraizessteraling Beraysepithis banefin thepplypserllews ON
| Det er geBiméiiiP ot evé@ loWh Sudaitaitdend]s QRIS ifBN additidn dF s8lvehRai 41 in
solution either when used full strength, or when diluted. The |evel of

i ngredients, therefore, have to be considered in the context of the end
use. The essential polynmer is only used at very low levels in the cleaning
solution. Therefore, any concentrated conposition should be packaged in
association with instructions to dilute to the proper |level. The Pol ynmer As
di scussed hereinbefore, the level of polyner should be low, e.g., that is
from




about 0.0001 %to about 0.2 % preferably fromabout 0.0001 %to about 0.1
% nore preferably from about 0.0005%to about 0.08% by wei ght of the
conposi t WOPY/I8Hi2s very low level is all that is required t SthR%e1%
better end result cleaning and higher |evels can cause streaking/filmng,
build up, and/or stickiness. Wile not3wishing to be limni telzlibSP P®ery, two
physical properties are considered critical for the polynmer:

Hydrophilic nature and 2) Shear-thinning ability. The pol ymer
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| i nes on ceramc create S as he nop noves acr oSS, generatl ng suds.
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Fur t her méhﬁcalcﬂﬁ*&H@‘%folirﬁ&earl()hH§&©Pﬁlliﬁ:hﬁdtu§U§i§d Q?EShe@flﬂ’Ehﬂﬁé aﬁﬁlityngTﬁ'Qpp' ng
reakin ower i
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perceptual benefits for not leaving filmstreaks. The degree of benefit
depends on the |level of suds created and to what degree the |evel of suds
is controlled. particularly during noppi ng. Known suds suppressors can be
used, but it is highly desirable to use a silicone suds suppressor since
they are effective at very low |l evels and therefore can mnimze the total
mater |nsoluble naterlal needed mhlle haV|ng at Ieast ‘an effectlve anount
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CR2( NH2) CR20H wherein each Ris selected fromthe group consisting of

hydr ogen and al kyl groups containing fromone to four carbon atons and the
total of Wen#s8H2at oms in the conpound is fromthree to si xPCHUEPEIGH v,

2- am no- 2- met hyl propanol . A suitabl e cl eaning solution for ? g\Ri baga t he
present inplenment conprises from about36.05%to about 0.3% ter gent
surfactant, preferably conprising a |linear alcohol ethoxylate detergent
surfactant (e.g., Neodol 1-5, available from Shell Chem cal Co.) and an
al kyl sul buihitip. Gheghearahmmmggﬂmar%isﬂs is impomenaiin egligitd spreddeschvion ahl e

et ner (ol pting 156 A At e RQRRI: BiReB: BRRNTRE Y. )

, from atifeat. 0B05Bayclmg—1bﬁﬁact &e28%an ghinimizing |selusibk add-wettingt md ajoleaula. |

2- am no- ts r unes;
and fro g%s%ﬂ%ggégl%qgﬁe@oyu (S% %%“ﬁ%ﬁr sl,\g Eélrrl%)d@%a@%q{ﬁ lezm%'Ilh

| npl emenvispal sireding/dilmingrabickysa é‘ﬂﬂ e popperdhieswlt clspriBEcl eani ng pad system
in the prefersrxagbren‘e%ﬁﬁytofsp oIpRed Pclided Vdelult@e carate@msens m@s@ ore,

it is pref e.to us anr nt which co ises a eanrn ad

pr ef erng%yZ?Fh)\'r‘%Fe Vi BRety. fﬂg@aﬁq E1C.1 3t S %ﬂ“ﬁ}}@‘aﬁ% BRIt Bich

mat eri al asapdlimmﬁ pulfinateabMoral srefepred vare afansraliy iccb@rding ;sdlmarsrmdo mafl ts.

The preferg | eani n er f or,mance benefréss @)ae rel at ed I rgygﬁ fe red
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struct ur &2
the pad Kanthanlguay isedigélededcial UsS. Wat. IN6¢.¥g7§8,886 Bolichy ssstédoNot 029, elr%ﬁ,eatsor | s.

The ! earionss A0 55 nalERCA ORI U SFERLSS iLSpUARerdin® dehprgEN

COprOSI tiron, es ri erel narter OI’ mance.
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nder a f t guads
?hereaftggmgggreg%eﬁgss Cé}%%%d %ntb?ﬂé% ac?ﬁl@& 6% (:ariL%RQ'ugef abou% 10
g dei oni Huanipatand b&riroghtirmtv h@cwéarﬂtwgl%wterﬂlﬁe t@?ésﬁs%éa@ptaéh@aérqpyl Bf the

pad is mgm#s Qﬂd%ol?xﬂe@ R emﬁmlraﬁﬁxp'f@eaﬂeismkagéser CEXGS Whleridls GRilfe zed

wat er , .S r ent s ﬁéit\égrca time for the consuner to clean a hard
surface §ﬁt(‘:‘?{“%r§;“ AR StarpREICHEMINESi ng pressure represents typical
pressures exd?réiéded polynterp agd thogel mmm htranoicogapweirphss altisughundlecilire

cnpan! o2 veislf At o dRol STO0TER NE sput e, Moy eSndial, IRCR VR S,

t hi s 120bavenoiatulae wedghtsinfimordthad apeut. 1070R0, @rﬁ'emblygnpmdham Aboydrl@DHOAbI y
have a t C bl y
T east T FREIBAORFBlort B ol ?58’?’2%%?‘@% i, éﬁfg/aﬁl’crﬂeé‘f?‘h%ibéﬁﬁ st
pr ef er abl>P0800) edbe rablmulaeovgg k. showdd croemng Mgbqaafﬂomr ﬁbo%r]é}%bq’ yebRHle a
;g ggr ggﬁ ?02@00 1?‘1?&@5’619 Yroph a&sutlmeggtoqg%%utlpomaa%oesrr%@ préfefad gﬁﬁbﬁ‘x a%togggo
absor bent! @p@ Wbarte‘*a@%dﬁ@’éagsw W@“‘p&e?"ﬁ? Sﬁf@t‘?ir'ilﬁlaé’r‘i B&é @qﬁ"@ 0Ref er r ed
to herein as 'lﬂdﬁlﬁlemﬂmﬁiabwﬂhﬁtbdaﬂis desasse bl@ﬂ‘emnmwicﬁl boiymefr:hq)réiéﬁﬁbly

Met hods s bel ow. The cl eani ng.pad al so_pref erabl but r}ot
necessar PEGHeR R0 oOF JIAVE PR S Sapef o AT BUeyarey e 2pAf sy
about 10@oty(styreme sulfohetenbind atixtueessthesdodudf MdGomerssand/or polymeps. efldhesdh! y at

I b
ot "ol o A8 Rk B BBl il Sohe AR o R il aate
i nvent i oror provdde areebemﬁt ') lamrlexmit tedclioye an émpiovgd |ead g@uarcé@sungs uthe as

seen in ?B P&ﬁf@ﬂre&‘ﬁ%ﬂﬁﬁh%mﬁs are higher capacity pads. Absorbent Layer

The abso ayer servesto ret ar n any fluid and soil, apsorbed, by the
cl eani ng pad Beg palymesecusedyis peeferably,pae éhqidﬂogléﬁﬁmaﬁ'@hlpa%r espesially i feed

her ei naf teke ohamspeims. atBﬁﬁ;bsrﬁBnﬁ OAidipskeSinRitehtly ¥heaf tiahlsiak Qaﬁ Ibeirided N
absorbent | a r g';ly %51? or rB?‘Joe i.n achieving the desir ove alll

absor bencjren PHdp lsﬁé pEBrd, eface &rgwé%mpasrnyn% F§P§§1§‘ Batheipl e
| ay ]g%r S \Mprefenad /let érﬁ rwﬂxﬁoempns)uesimbbhexefétxﬁzsnbm? hmel vaﬁc’gasmﬂoltflleéseth@!h i’ilna[)
Surt aces nc ctive e apsor er.,w e
Sl o bonb g Eat nrrfrr%?saﬁ S5t et ARG sy i ity Mot BpCraby YT 1o
scr ubbi ngabloay &5. ViHel vibevsity dsdetetthinet] ausirgna iBroektfield ISgnchreelsciric Viscométére

ot ori ol DA Ty Bl e B ROE o ERplEaif GEalorflonh cofi SRR e

soil, cleaning solution, etc. The absorbent |ayer can conprise any nateri al
that is capabl e of absorbing and retaining fluid during use. To achieve
desired total fluid capacities, it is preferred to include in the absorbent
| ayer a material having a relatively high capacity (in terns of granms of
fluid per gram of absorbent nmaterial). As used herein, the term

"super absorbent material” neans any absorbent material having a g/g




., WD 99/1 8182 PCTNS98/ 20513 _ 0 8 APR 2002 contai ni ng nononers, as well as
nononers that contain no carboxylic or sulfonic acid groups

|
Opti onal 8R4 nonomers can thus include nononers cont aipmgs{%zgsw

foll owi ng types of functional groups: cgr boxylic acid or suld‘ :ﬂﬂ gﬁid
esters, hydroxyl groups, am de-groups,  aim no groups, nitriteg ups,

quat ernary ammoni um salt groups, aryl groups (e.g., phenyl groups, such as
t hose derived from styrene m)norr,erz;. These non-acid nononers _are wel| - known
mat er i al sMasfachusstigiaising pAVP-i hspindle: atr6Qmmai and piop temperatues of abeyt20%6,5¢ ent
4, 076, 663 oNBaHOhest rafd of abo&if UE thveRRIsbednds. 38, 1978, and in U. S Patent
4,062, 817 (V\ég erggn . is?_lued Decenber 13, 1977, both,of which, are

i ncor por at ed bea,r- ‘@g”é‘ﬁcep. AACIFISHFE % y &8ns BPLEETS  204(PH oSARASILANSy HRd

car boxyl i det@tiiflednsingra Garrimed Gohgolled Sudss Rheomnetey Madeh Sds 104, pinbde By by

acrylic id itself,. met | j ryl 6o add h nylic
204 o counped i ingaroNe Euf ool brBe Bolifed Sufvy RE P orilkd
aphenyl acThd Rheameuty entploys doudy moopémnic cytindats geomisiry tacieke ateediy shemor bi ¢
acid, anggli Afbds atc‘}a?{aﬁg'sﬁea?%tgs.. P& LR AR e ﬂ&'d? ’a{ bt 086¥! agey!ic
acid, itaconic acid, citroconi c acid, nesaconi c acld, glutaconic acid,

aconi ti c seanthinnihgfpseudoplastic bahamiorofbe danthan gumspstgat dag be meatberdatinallsf i ¢
aci d anhydrided b }f‘écécﬂiaﬁé’ﬁ:l y unsaturated sul fonic acid nononers include

ali phatic or aromatic vinyl sulfonic acida-lsuch as vinyl sulfonic acid,

allyl sulfonic acid, vinyl tol uene NFBRi ¢ acid and styrene sul fonic acid,

aclr %/I i ;:haojwﬂer@?I e Xﬂ)}%éierﬁlﬁislfcf@@iitﬁ 1@?51 tfle %Uﬁd?st?&y%h%tﬁﬁ& RYis u&csml %.lﬁlta%, a?dtn

sul f oet hy acryla sul fopropyl acrylate, .s opr op cr e,
Shydr oxy” 5K SRR oSt S Rrie i fppgiite) the Vel of Roanf'S ol

2- ﬁ:_r yl an'gifie-\asdm?hyluelcﬁpalrsecgyhf GptagingCbltbar Pates €-16006 _upmrsfeﬁzsercbﬁdﬁ, as
gelling po s for .use.in the present invention contain carboxy groups.
These pol Vﬁég’g& Irhté"fc{?d crﬁ%%ol yzed starch-acrylonitrile graft copol ynmers,
partial | y neuShedrithizairpybehaviordsl dsscaibeth-imdl.§! Bati Noi Ke78312881 Stodpart,yissued,
starch-ac i ! i e i starch-acrylic
aci d graf ﬁxgo%01I§§?Tgers%&é@p@%&%%%%}ﬁjﬁ?ﬁﬁ%%{e@zlal%rég gt#{ﬁ% eégt 2r copol yners,
hydrol yze h it acryl am de copol yners, slightly network
crosslinked peleydipérmt shtfadiitsOthat AR dsel G HaRY sGEIRQ! HNBRIeP coRPbéitiBhd Include
neutralized polyacrylic acid, f.ng] aj i ghtly network crossli nkedtuglgéyrrers of
parti al | yaIHeWCy BOMIORG, %BP%‘&E??/ ipgluging FWitthraQmc), and ptianic defergen CantSher
sol el y orandindik@rdsoheieof. Sufthble Wetergénts afe well abGmOinf the ragtdndpilkchtide rthose

Ex I f t. terj.al i d i S.. P , 875,
0 S P bar effischibgy i KBS PR NOSL US540 shatind gl 26, s denlis. 732ch 43908, g
U. S. Pat ehhardura34t 4l3,issukfl ddn.23i d 983t ehéd bt,1H2fl, nGoffimenr pssnat Nbwhe8 cil@8Ry

f I i al-gaf i:n Rk .
Cuper absol SLENISDIaL! SuBE SHBETI TR, 883,985, KRl L Mab 10, 1088,
of parti aI4J7§I9;5@gI Kathezetssypesl Juneris| 1988; 4698671 Chep epaiNBsesd gy 26, 198808

APR 2~ acj zh; i i ye hear qf er .
v ogel _pg;ﬁgiqgﬁ, g{)l&és‘f isSigdd §&dt! ¢ efodst %,@,491%@2{33%? 1%%%2’%78&2%6 8% o,

sorbent pol'ymers conprise fronf: bt o
pr ef er abl 9“‘&6&98,675@%311%&{ aﬁI ispued Jagy 23n1999, gBtafceld patents beimgdacorporated
pol yacryl héreafbfreférefice. POl y (sodi um acryl atel acrylic acid)). Network
crosslinking renders the polynmer substantially ter-insol uble and, .
part, deternin tqrs@ltapewﬁattf% @aﬁ?g‘&‘w’ eSpaciallY fase JBMEh ﬁ8|t9§>5ruseem1§ht
char acL er aft ixilipletlzxfent heontaimiag albs Qdi;b&ﬂisogﬁint i igtepial, y profereddr mqa'lﬁ§ esufficient
net wor k cr,0ssl | ng thes ol yners and_ty.nic net wor.k crossli nki ng _agents
ore descr ARGt s dapBiE” Taf potiRes 35 prbtiler Bleatifs Watbetl [ Siksiopding? o
her ei n by supdrabsserbent maferiad withesodutior, dbt thelsehittioge kannog npohallydhaye anere than
pr ef er abl (ol n ) [ . (oF: SO
be used i )éb&&eé)'?%pf’%%ﬁé@ (hs%’ﬁ %@?’E‘ﬁﬁ#@%"&?@%ﬁﬁ%&mﬁ? { %eﬁ&(c nﬁ?‘l'e

m xt ur es offfering. cTherefoye,ithe dmiebofjdetetgenbnuiagtant in thedleaning solytionesheutdcbe

crosslink 0 in?d & ' I i ' be ysed
' the. pr aonn AbTEG1oRto BRG0P b sliLREHAE AR BT o B3pi R Fd 20C
descri bedeven t morgr prgferably deom babage005% nta habout e 8%, ibyv emgiglin ofi tthéras
recently RERMohRERMALAEH TRl phierd b eﬁ%%o k6l oeodmord B GertD )
about 50% by weig of the absorbent structure) of superabsorbent gelling
polyners are to be included in an absorbent structure, and in particul ar
where one or nore regions of the absorbent |layer will conprise nore than
about 50% by weight of the region, the problem of gel blocking by the
swol l en particles may inpede fluid flow and thereby adversely affect the
ability of the gelling polyners to absorb to their full capacity in the
desired period of time. U S. Patent 5,147,343 (Kellenberger et al.), issued
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-15 - 0 8 APR 2~2 The fibers useful herein can be hydrophilic, hydrophobic
or can be a conbination of both hydrophilic and hydrophobic fibers. @s

i ndi cat eWHWBES2 t he particul ar sel ection of hydrophilic oPCRIFPHERGDI ¢
fibers will depend upon the other materials included in thgghgaright (and
to sonme degree the scrubbing) |ayer. That is, the nature of the fibers are
preferably such that the cleaning pad exhibits the preferred fluid delay
and overall fluid absorbency. Suitable hydrophilic fibers for use in the
present iad eleaniog al adevel prefetablyl ﬁsemcﬂbbubéﬁ% tonalwpiut 5 élde,cmbteupreferably froar s,
rayon, p o/f bl I R Ed L) | %D

hydr ophi %lbéﬁt?(?'ggéstb%gﬁﬁta -gg&ggagg%ﬁg?ﬁg%bt%&ﬁ? r@gﬁiglb?{zi rig/oh)}/)cfrb §g %%i (B:P
fibers, dbespladonsyrfactant-treated or silica-treated t hernopl astic fibers

ol Y Pr 0Dy e, B B B e DR Tl ot e,
) | 1 , ) u

Phe’ [T R abait Qb TS aoBit sy Fopd ABar ZROWR 103 dbrEa. Bt GIARE NORBWRRS
em cal propaeasaak syderas studte aKrispbiigeandioths] fandl an@psoahsEs spdrige i opss 3adp al |y
preferred to dteri ve these \#)od lgtﬂﬁp fi be(ﬁ% f‘;oghs ut.herF soft gds.due to
their prdRPRITLBEPWEFROPS RRPLEPES &'Fr B¢ Tl 5H0S AP PP B UG so
be obt ai neith fpad ncomzih@ rsuperhbgnrban smeterialsyahd abe gillalingdy vshodld pefferably be
mechani ¢ . r [.C 1 i ; : j hani cal
pul p.pr odEeEE ERASERTRCE) ol A Wbt ARICRORAPLERIRET), 2 e
and unbl eachedhodalengantpsurfapantis preferably liseat, e.2nm branshingyand asdmatjeigropps | i c
fiber for i i j g 1 J 0si C

chUR s bel}cBhE 568 thd BUEHHE Péhrfa%}aﬁgﬁgﬂtrgiﬁdbl’y b feRP Gk Shhblc

fibers. As used e term "“chem ca ene e | osic fIbers”
means cel9-&+ Bayiag @ hydrephobin chaigy sopfaiving fron ehawd 8110 abwatil daprefasaily fram

ianL ease duaft Sttbfafblﬂﬁg$2,?{:]arb&g gfdn_b@ radU ftdredor?likﬁii@ ddergte_ihP ?uﬁ_ﬂ&tﬁﬁyﬁhﬁﬂ@%ﬁ It ons.
uc nmea an 1 nc e e.a 1 on. O a.che cal . St enLng agen at ,
for ex angﬁile,ﬁ 035 aﬁ%potp 3bRpt L%r?é?f&atbgf frpweargoprQ 0 a@.‘x’éﬁgn’ga rg%ﬁatb so

i ncl ude tfaemaboitf nioraboaf 12.he fibers by altering the chem cal structure,
e.g., by crosskinking.pol ymer. chains. [ ibers. ar S a. he .

Sbdor bt 1 sy erhd EVASEE Rl Confel 3 aclligk (amiRifict & HEER:AEpLRRIp =

opt i onal | gonkeinercimbasseclatibit with irstmetiqisatot use wawith ianl implgroentnesimprising an

| east a p ks he ot i gl o e ; :

| it or secr k98 pfouhl'pF ol MEEBRABEN, HaftBCian officHallyoth b bohlier in a kit

gr adi ent scomprising ithe dmplemerinsoth et olfeSthoh dlisposehle f eaning pade cAwPriiagi &

mat er i al . sypbRBssiBOAtatatetifie TREIMFRRIGSAISS réTBles td BleSustloftthe e8mpiNifs® &sd hONS
solidify to formgihe bond sites thak} hol d _t%%?trl X Qr b,Ff fltbers

t oget her $IFPTEBERAFORPISIRG 2 suharaRparaeny materiatriey cltechplepning of &aijed;syrfages.

provi di ngf ?ddi Th@gﬁteégamraimpdhsiﬁc?g[)(bteﬁpihg §dlﬁi<ﬂi_)e'ﬁnmganedhs-b‘hmhgstutibhsl I
varl ous e ects onain at e | 1 nt er, ctlons ..ncrease e,ovenpa
Conpr ess: (A 08F B et defernfent sptbctatts CURARe Rl TR e Mk A e ber
| n t he caalkalofe pHe aud epliondl| soheents, fharldersc ehdlarits) ssuds fsippnessors, leazymeés, ietqy and

m gration 82.:PCT/ 20 . = | |

msug:J erial %ﬁgagﬁ%:g%ﬁ%%t%ﬁ%\%fe Eg)rfl [ n’c_:@%ﬁ’ é%ﬁfeehg%%%hgg gllc isg}fgﬁa?tﬁe

r esul t ant aswsliscusgied| abawgi rmreferbly AHonig oA mpnignir Isetargentesyyfactapts hAvingeb as
ori gi nal 'M%Jreﬁm cHithS cEARIMIAP HONE abbft é'tb"a@oé@%‘dﬁﬂegéaé’& REGRSIbbLES 9 the

thermal | y bonded web upon 1 nittal gg(posu,re to flui e to inproved fluid
per neabi | #2gut 1anearboratomsh Jurmples ehanianie surfartnts include. Bevae netlimued tay of
t Pet f,t I I L Bh&g alflk)htes_fu?faie@, alth:sﬁutfémsy afid Itn‘tx)é ngé.z Em{pt f rllw?f gaﬂoailaflslﬂaetaﬂ@t BRI lity
(0] e er najferi a O renal onde e rjper_.1rnterse ons
pon viet t TR HLaEesc kb il SREn, ERRRISE of, FRRFHPTy BFAG BsLds:

sti f f enedbétaines and edulfobetaliesr Exargpleslof cangphtdricy surfatantd utcludet hlkylaénpho

vol unetri ¢

regions_previously occupi ed byt h her,nopl asti.c, materi al
becom ng SHETAS BRASKNC ARin0, PHAROORE: 8 Of b FHtONF GAFAISaR BURED /e
Ther nopl asommenxaaléy,iantl sarei desaribed nn tiVeCutckeomist Volnde nEmmisifiers abé Datergents,of a

variety o r i { n i fNgbe . C i i

parti cul aiﬂggﬁa%é{%@%;@d_., (Eeb?ﬁrr&ﬁ%o a@% lgl%\ni bl\gréspg?hesmangpar Ui gﬁfa(r)‘@’g{’%%"é‘r red
f or m becabewsiroby tefierenceabi | ity to form nunerous interfiber bond sites.

Sui tabl e K stic materials can be nmade from any thernoplastic pol yner
t hat can {HHE SERRLE at tenperatures that will not extensively damage the
fibers that conprise the primary web or matrix of each |layer. Preferably,
the melting point of this thernoplastic material wll be |ess than about
190C, and preferably between about 75C and about 175C. In any event, the
mel ting point of this thernoplastic-material should be no | ower than the
tenperature at which the thermally bonded absorbent structures, when used
in the cleaing pads, are likely to be stored. The nelting point of the
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- 1 a APR 2~2 U.S. patent application Serial No. 08/ 370,695 (Stone et al.),
filed January 10, 1995 (both of which are incorporated by ref 7@%@% 13

herei n). W8 /M18%r bent | ayer of the cleaning pad can be corffr o
honbgeneous material, such as a blend of cellulosic fibers oopARR)MIy
thermal | y bonded) and swel | abl e super ab%or bent gel Il ing pol yner.
Alternatively, the absorbent | ayer can be conprised of discrete |ayers of
material, such as | ayer of thernmally bonded airlaid material and a

di screte IayerSmtabk: seiyentaindnde shortehaini (g18., ForCexderiradivesof lnxyethylepe
bonded | ol oind ClypibBakse érktear Sudipls Bforo0 GRk ol elt% %15}@61 fhefyl: cthgneat )
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the scrubBPRRy Alayped)tri-prepyicae gl sl a&%é\ﬁéh% and His Biher alsids sl vents
retenti onsugh af bthiadlsl, isopedpansleasll Ei likdare els@tprtefwrea Qﬁfﬂté ditex® o YHelpragent
initial delay.in fluid uptake, it may be preferable to utilize such

di scret e 1P¥% PE when form ng the absorbent layer. In this regard, the
super absdrhzcSud Smdpeessat can be | ocated remote fromthe scrubbing |ayer by
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web of ceDetamethyl ¢Y®@ﬁ§ailk>dﬁm (2%\%‘5 C/‘éi/ ﬁﬁ@ﬁﬁé l&‘li’réfm\ﬁéyer haeuser, W) and
AL Thermal C (Tlli@&%tfﬂ%pir.grﬁés%taé{adnl éhlaivk rlQ\VQl %E%ﬁll?'frcﬁﬁ %boM 0605 %E’S@ﬁ k),

and a swel | abl e 39 form ng. superabsorb he superabsor bent

pol ymer 1% %r@fetcrdtty rqm@apwo% aoahew Q-Rht m@redpge&retl@ ﬁr%ryabopsor 82 dped
near the gyént 6003%), byheelgm&mtheaéluhaweémpbmﬁhn lpiorh&é@& echhief iniRoGdihetbi ng
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of whose layers can e scrubbing o
surface aSuppressolpessd of partr culate matter. This scrubbing | ayer, as |t
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Opt i onaI i can
opt i onal 14 BB e o o . P P R e R 108, T
an inplenent's handl e or the support head in pref erred i npl enents. The
attachnment layer will be necessary in those enbodi nents where the absorbent
| ayer is not suitable for attaching the pad to the support head of the
handl e. The attachnent |ayer can also function as a nmeans to prevent fluid
flow through the top surface (i.e., the handle-contacting surface) of the
cI eanr ng pad and can further provr de enhanced i nt egrrty of the pad As
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., determned to be inportant to hard surface cl eaning performance (see, e.g.,
copending U. S. Patent Application Serial No. 08/ 756,507 (Holt et &5%
copendi ng"QJS’%m%tent Application Serial No. 08/756,864 (SKE&FPIREIA

and copending U S. Patent Application Serial No. 08/ 756, 999 (HQJ:R mal )
all filed Novenber 26, 1996 and incor p‘o?'at ed by reference h(!rel n.),
preferred perfornmance can be achieved by properly defining the overall
structure of the cleaning pad. In particular, 1tl)ads havi ng an essentially
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with an ﬁrfﬂ Mgeﬁﬂ requisshthigsg of d{}? QE‘&fgePh%DWﬂ?FtéWe 114 %E&?EFg SF%“&‘%&
handl e; andprevide optifmin pegorgdad@eall ng pad contai ning an effective anount of a

bsorb b
SUr T aces. whor dR Gepsir a2 SRR B o abndtbed, pRERL Wl o
surface behde adonfinérg pressuee of @08 pabafjer 24 minpeed (il%OQasacemin)ﬂhﬂreaftﬂreefnredg pad

having a t and P and
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the first cleaying pasl. | ddwt ah*othem/veepacnvleOfsﬂ)eupﬂsi isgmeasured an 0t hmngeﬁ:émOI ayer
(i.e., th t y bel e a dth

t han t he ge@gﬁgs ?ﬁ& @}Epd’&ﬁre fo 8¥Yofu|2 dzgﬁeét otﬁ%e{]eéréms f ﬁrgp?c oé %rng‘l

provi ded lggnsumer ptpecflearr edxaphamif@cer exchtz@da floor-hd h@tﬁqnfm;n& prepfmc/ irepesentst i pl e
Pl anar Sukyenpridiates cRBHAFbn HepRPAlALE MEldGRBDLAE. WaiehCdeicining
operation.”’In the context of a cleaning I nplenent such as a nop, ese

pl anar surfaces are provided such that during the typical cleanlng
operation {i.e., where the inplenent is noved back and forth in a direction
substantially parallel to the pad's Y-dinension or wdth), each of the

pl anar surfaces contact the surface being cleaned as a result of "rocking"
of the cleaning pad. This aspect of the invention, and the benefits
provi ded, are discussed in detail with reference to the draw ngs. The




., b. The C eaning Pad The cl eani ng pads descri bed herei nbefore can be used

w thout attachnment to a handle, or as part of the above cleanin Ierrent
They can WRRYHEZ e be constructed without the need to be ath t%%ﬁ gP
handl e, i.e., such that they can be usag ei ther in conmbi natggrampl bigat he
handl e or as a stand-al one product. uch, it can be preferred to prepare
the pads with an optional attachnent |ayer as descri bed hereinbefore. Wth

t he exception o an at C a he pads th msel ves, are as descri bed
above. AsPads¥Quieberapa @@%Pmlné ef%cam HPEURLS Pl ElsEpina SOIBRASHIEhAL
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S L g AT
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di mensi on” ref rsﬁ{o the p Ianﬁhg{st hog&nal to the thi ckness of the cleaning

pad, or a conp eappg g W X RrRkeraplyy; brtrRotoresessanlyl |have g rtalpling to
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shoul d behcuusdhwlé,tascmte higher ¢dpac1t3epadsl ayer is not necessarily limted to
single Iaxg?&bg{tgégg]ets of material. Thus the |layer can conprise | am nates

or conbi eral sheets or webs of the reﬂumlte type of
mat eri al s. Accéheigbsfirbent dayer servig 1o zgtain anyrfinidpad soHeabserbed by| thy elesningnd
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"hydr ophobi’c cont act le 1s greater t han \ does
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"scrint ngatms)faggbrgw@,bll @leﬁﬁhgrsbﬁtltlohhétb provi des texture to the
surface-cont ac

t he cleanlng ad' s .scrubbpin ay and a has
a sufficient d F S‘Ef er&aé}‘ﬁ{e"sa? GoRIISE gt‘ﬂ%tctlélq@?‘gtst ﬁ%\?éﬁ%ﬁ’ﬁo@mg‘ F‘Eﬂod
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or i scon upesiusy WA 6% NichahiReRt BikeR SN P Prefdhed R LD
the requi Sipwabserhent aatesials haye ¢ relasivelyohigh rﬂigtp@p@mtydfoscwm nuMerpbascdsr n
can be prifpigd onto a release material that will then act as the scrim
These patterns can be repeating or they can be random It wll be
understood that one or nore of the approaches described for providing the
desired texture can be conbined to formthe optional scrimmaterial. The Z
direction height and open area of the scrimand or scrubbing substrate

| ayer help to control and or retard the flow of liquid into the absorbent
core material. The Z height of the scrimand or scrubbing substrate help
prow de a neans of controlling the volume of |IC]UId in contact W|th the
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. PCT/ US98l 20513 - a~~Ra~ layer, it wll be a |lower |layer thereof. In a

separate enbodi nent, it can be desirable to place the scrimsuch that it
will be iwodisasz contact with the surface to be cleaned. PETARIPRIYA to
the inmportance of properly positioning the scrimis that thﬁ PR Mo@ot
significantly inpede fluid flow throughl the pad. The scrim r?erefore is a
relatively open web. The scrimmaterial will be any material that can be
processed to provide a tough, open-textured web. Such materials include
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substantial flui ommunj n, .to provr ethe req ursrteaajr ency of the
cl eani ng P& meggmess F'W&Lﬂe BOMﬂ ‘B’éﬁmm addnend aphyguidepthat F@“?)‘ad’t
| ayers of le@zﬂ%le caribdf td Gaﬂbbﬁ olefRiidldoutsle BBAS! Mbte sp 6c1ﬁd"allpr§1%§3 meforh&xdicah he

scrubbrn | a 0 nd af.tachnment Ia er 20 | ar er t he .a r bent
| ayer, elesied i‘w olBmiEsl DessheRad s eheRis 2 AR
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any ot her suitable bondi ng neans or conbrnatrons of t hese bondi ng nmeans as
are known in the art. Bonding can be around the perineter of the cleaning

pad, and/or across the surface of the cleaning pad so as to forma pattern
on the surface of the scrubbing |ayer 201. Figure 4 is a bl own perspective
vi ew of the absorbent |ayer 305 of an enbodi nent of a cleaning pad of the

present invention. The cleaning pad's scrubbrng Iayer and optronal
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, A. Performance Under Pressure This test determ nes the gran gram absorption
of deionized water for a cleaning pad that is laterally confl ned iLn g

pi st on/ cYYQ PBI8%ssenbl y under an initial confining pressuf&TdS98288° psi
(about 0.6 kPa). (Depending on the corrp03|t| on of the cl eaﬂ g anpl e,
the confining pressure can decrease sfkilghtly as the sanple a?b orb ter
and swells during the tine of the test.) The objective of the test is to
assess ,the ability of a cleaning pad to absorb fluid, over a practical
peri od ofcontaining wienomtens apavell 8s mopomets thet coniaje rmmb«nxychnspr(sh phizatidal

wi cki ng r ur t
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conventi o priion P theamoplastic materia mlgrates to the intersections of the fibers,

typically due to interfiber capillary gradients. These intersections become bond sites for

the thermoplastic material. When cooled, the thermoplastic materials at these
intersections solidify to form the bond sites that hold the matrix or web of fibers together
in each of the respective layers. This can be beneficial in providing additional overall
integrity to the cleaning pad.

Amongst its various effects, bonding at the fiber intersections increases the overall
compressive modulus and strength of the resulting thermally bonded member. In the
case of the chemically stiffened cellulosic fibers, the melting and migration of the
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average interfiber capillary pore size.

Thermoplastic materials useful in the present invention can be in any of a variety
of forms including particulates, fibers, or combinations of particulates and fibers.
Thermoplastic fibers are a particularly preferred form because of their ability to form
numerous interfiber bond sites. Suitable thermoplastic materials can be made from any
thermoplastic polymer that can be melted at temperatures that will not extensively
damage the fibers that comprise the primary web or matrix of each layer. Preferably, the
melting point of this thermoplastic material will be less than about 190°C, and preferably
between about 75°C and about 175°C. In any event, the melting point of this
thermoplastic material should be no lower than the temperature at which the thermally
bonded absorbent structures, when used in the cleaing pads, are likely to be stored. The
melting point of the thermoplastic material is typically no lower than about 50°C.

The thermoplastic materials, and in particular the thermoplastic fibers, can be
made from a variety of thermoplastic polymers, including polyolefins such as
polyethylene (e.g., PULPEX®) and polypropylene, polyesters, copolyesters, polyvinyl
acetate, polyethylvinyl acetate, polyvinyl chloride, polyvinylidene chloride, polyacrylics,
polyamides, copolyamides, polystyrenes, polyurethanes and copolymers of any of the
foregoing such as vinyl chloride/vinyl acetate, and the like. Depending upon the desired
characteristics for the resulting thermally bonded absorbent member, suitable
thermoplastic materials include hydrophobic fibers that have been made hydrophilic,
such as surfactant-treated or silica-treated thermoplastic fibers derived from, for example,
polyolefins such as polyethylene or polypropylene, polyacrylics, polyamides,
polystyrenes, polyurethanes and the like. The surface of the hydrophobic thermoplastic
fiber can be rendered hydrophilic by treatment with surfactant, such as a nonionic and/or
anionic surfactant, e.g., by spraying the fiber with surfactant, by dipping the fiber into a
surfactant or by including the surfactant as part of the polymer melt in producing the
thermoplastic fiber. Upon melting and resolidification, the surfactant will tend to remain
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icomponent fibers). As used herein, "bicomponent fibers" refers to thermoplastic fibers
that comprise a core fiber made from one polymer that is encased within a thermoplastic
sheath made from a different polymer. The polymer comprising the sheath often melts at
a different, typically lower, temperature than the polymer comprising the core. As a
result, these bicomponent fibers provide thermal bonding due to melting of the sheath
polymer, while retaining the desirable strength characteristics of the core polymer.
Suitable bicomponent fibers for use herein can include sheath/core fibers having
the following polymer combinations: polyethylene/polypropylene, polyethylvinyl
acetate/polypropylene, polyethylene/polyester, polypropylene/polyester,
copolyester/polyester, and the like. Particularly suitable bicomponent thermoplastic
fibers for use herein are those having a polypropylene or polyester core, and a lower
melting copolyester, polyethylvinyl acetate or polyethylene sheath (e.g., those available
from Danaklon a/s, Chisso Corp., and CELBOND®, available from Hercules). These
bicomponent fibers can be concentric or eccentric. As used herein, the terms
"concentric" and "eccentric" refer to whether the sheath has a thickness that is even, or
uneven, through the cross-sectional area of the bicomponent fiber.  Eccentric
bicomponent fibers can be desirable in providing more compressive strength at lower
fiber thicknesses.

Methods for preparing thermally bonded fibrous materials are described in co-
pending U.S. application Serial No. 08/479,096 (Richards et al.), filed July 3, 1995 (see
especially pages 16-20) and U.S. Patent 5,549,589 (Horney et al.), issued August 27,
1996 (see especially Columns 9 to 10). The disclosure of both of these references are
incorporated by reference herein.

The absorbent layer can also comprise a HIPE-derived hydrophilic, polymeric
foam that does not have the high absorbency of those described above as "superabsorbent
materials". Such foams and methods for their preparation are described in U.S. Patent
5,550,167 (DesMarais), issued August 27, 1996; and commonly assigned copending
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providing initial delay in fluid uptake, it may be preferable to utilize such discrete layers
when forming the absorbent layer. In this regard, the superabsorbent material can be
located remote from the scrubbing layer by including a less absorbent layer as the lower-
most aspect of the absorbent layer. For example, a layer of cellulosic fibers can be
located lower (i.e., beneath) than the superabsorbent material (i.e., between the
superabsorbent material and the scrubbing layer).
In a preferred embodiment, the absorbent layer will comprise a thermally bonded
airlaid web of cellulose fibers (Flint River, available from Weyerhaeuser, Wa) and AL
Thermal C (thermoplastic available from Danaklon a/s, Varde, Denmark), and a
swellable hydrogel-forming superabsorbent polymer. The superabsorbent polymer is
preferably incorporated such that a discrete layer is located near the surface of the
absorbent layer which is remote from the scrubbing layer. Preferably, a thin layer of,
e.g., cellulose fibers (optionally thermally bonded) are positioned above the
superabsorbent gelling polymer to enhance containment.
B. Optional, but Preferred. Scrubbing Layer
The scrubbing layer is the portion of the cleaning pad that contacts the soiled
surface during cleaning. As such, materials useful as the scrubbing layer are preferably
sufficiently durable that the layer will retain its integrity during the cleaning process. In
addition, when the cleaning pad is used in combination with a solution, the scrubbing
layer is preferably capable of absorbing liquids and soils, and relinquishing those liquids
and soils to the absorbent layer. This will ensure that the scrubbing layer will continually
be able to remove additional material from the surface being cleaned. Whether the
implement is used with a cleaning solution (i.e., in the wet state) or without cleaning
solution (i.e., in the dry state), the scrubbing layer will, in addition to removing
particulate matter, facilitate other functions, such as polishing, dusting, and buffing the
surface being cleaned.
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scrubbing layer include synthetics such as polyolefins (e.g., polyethylene and
polypropylene), polyesters, polyamides, synthetic cellulosics (e.g., RAYON®), and
blends thereof. Such synthetic materials can be manufactured using a known process
such as carded, spunbond, meltblown, airlaid, needlepunched and the like.
C. Optional Attachment Layer

The cleaning pads of the present invention can optionally have an attachment
layer that allows the pad to be connected to an implement's handle or the support head in
preferred implements. The attachment layer will be necessary in those embodiments
where the absorbent layer is not suitable for attaching the pad to the support head of the
handle. The attachment layer can also function as a means to prevent fluid flow through
the top surface (i.e., the handle-contacting surface) of the cleaning pad, and can further
provide enhanced integrity of the pad. As with the scrubbing and absorbent layers, the
attachment layer can consist of a mono-layer or a multi-layer structure, so long as it
meets the above requirements.

In a preferred embodiment of the present invention, the attachment layer will
comprise a surface which is capable of being mechanically attached to the handle's
support head by use of known hook and loop technology. In such an embodiment, the
attachment layer will comprise at least one surface which is mechanically attachable to
hooks that are permanently affixed to the bottom surface of the handle's support head.

To achieve the desired fluid imperviousness and attachability, it is preferred that a
laminated structure comprising, e.g., a meltblown film and fibrous, nonwoven structure
be utilized. In a preferred emodiment, the attachment layer is a tri-layered material
having a layer of meltblown polypropylene film located between two layers of spun-
bonded polypropylene.

D. Optional, but Preferred, Multiple Planar Surfaces
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10YEn: G_laoolnt%c?ts the surface being cleaned. As the movement in the Y direction diminishes,
lower surface 114 will then contact the surface being cleaned. As the implement and pad
are moved from rest in the Y}, direction, friction causes pad 100 to rock such that lower
surface 116 then contacts the surface being cleaned. As this cleaning motion is repeated,
the portion of the pad contacting the soiled surface are constantly changing.

It is believed that the enhanced cleaning of the preferred pads is in-part due to the
"lifting" action that results from the back and forth motion during cleaning. In particular,
when the cleaning motion in one direction is stopped and the forces exerted on the
implement allow pad 100 to "rock” such that the surface-contacting planar surface moves
from surface 112 (or 116) to surface 114, soil is moved in an an upward direction.

The cleaning pad of the present invention should be capable of retaining absorbed
fluid, even during the pressures exerted during the cleaning process. This is referred to
herein as the cleaning pad's ability to avoid "squeeze-out" of absorbed fluid, or
conversely its ability to retain absorbed fluid under pressure. The method for measuring
squeeze-out is described in the Test Methods section. Briefly, the test measures the
ability of a saturated cleaning pad to retain fluid when subjected to a pressure of 0.25 psi.
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substantially planar surfaces contacts the surface being cleaned, more preferably said
pad is a removable cleaning pad having a length and a width, the pad comprising
i. ascrubbing layer; and
ii. an absorbent layer comprising a first layer and a second layer, where the first
layer is located between the scrubbing layer and the second layer (i.e., the first layer
is below the second layer) and has a smaller width than the second layer.

An important aspect of the cleaning performance provided by the preferred pad is
related to the ability to provide multiple planar surfaces that contact the soiled surface
during the cleaning operation. In the context of a cleaning implement such as a mop,
these planar surfaces are provided such that during the typical cleaning operation (i.e.,
where the implement is moved back and forth in a direction substantially parallel to the
pad's Y-dimension or width), each of the planar surfaces contact the surface being
cleaned as a result of "rocking" of the cleaning pad. This aspect of the invention, and the
benefits provided, are discussed in detail with reference to the drawings.

The skilled artisan will recognize that various materials can be utilized to carry
out the claimed invention. Thus, while preferred materials are described below for the
various implement and cleaning pad components, it is recognized that the scope of the
invention is not limited to such disclosures.

a. The Handle

The handle of the above cleaning implement can be any material that will
facilitate gripping of the cleaning implement. The handle of the cleaning implement will
preferably comprise any elongated, durable material that will provide practical cleaning.
The length of the handle will be dictated by the end-use of the implement.

The handle will preferably comprise at one end a support head to which the
cleaning pad can be releasably attached. To facilitate ease of use, the support head can
be pivotably attached to the handle using known joint assemblies. Any suitable means
for attaching the cleaning pad to the support head can be utilized, so long as the cleaning
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mechanically attach to the upper layer (preferably a dlstmct attachment layer) of the
absorbent cleaning pad.

A preferred handle, comprising a fluid dispensing means, is depicted in Figure 1
and is fully described in co-pending U.S. Patent Application Serial No. 08/756,774, filed
November 15, 1996 by V. S. Ping, et al. (Case 6383), which is incorporated by reference
herein. Another preferred handlie, which does not contain a fluid dispensing means, is
depicted in Figs. 1a and 1b, and is fully described in co-pending U.S. Patent Application
Ser. No. 08/716,755, filed September 23, 1996 by A. J. Irwin (P&G Case 6262), which is
incorporated by reference herein.

b. The Cleaning Pad

The cleaning pads described hereinbefore can be used without attachment to a
handle, or as part of the above cleaning implement. They can therefore be constructed
without the need to be attachable to a handle, i.e., such that they can be used either in
combination with the handle or as a stand-alone product. As such, it can be preferred to
prepare the pads with an optional attachment layer as described hereinbefore. With the
exception of an attachment layer, the pads themselves are as described above.

As used herein, the term "direct fluid communication" means that fluid can
transfer readily between two cleaning pad components or layers (e.g., the scrubbing layer
and the absorbent layer) without substantial accumulation, transport, or restriction by an
interposed layer. For example, tissues, nonwoven webs, construction adhesives, and the
like can be present between the two distinct components while maintaining "direct fluid
communication”, as long as they do not substantially impede or restrict fluid as it passes
from one component or layer to another.

As used herein, the term "Z-dimension" refers to the dimension orthogonal to the
length and width of the cleaning pad of the present invention, or a component thereof.
The Z-dimension usually corresponds to the thickness of the cleaning pad or a pad
component.

As used herein, the term "X-Y dimension" refers to the plane orthogonal to the
thickness of the cleaning pad, or a component thereof. The X and Y dimensions usually
correspond to the length and width, respectively, of the cleaning pad or a pad component.
In general, when the cleaning pad is used in conjunction with a handle, the implement
will be moved in a direction parallel to Y-dimension of the pad. (See the discussion
below.)
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wettable by aqueous fluids deposited thereon. Hydrophilicity and wettability are
typically defined in terms of contact angle and the surface tension of the fluids and solid
surfaces involved. This is discussed in detail in the American Chemical Society
publication entitled Contact Angle. Wettability and Adhesion, edited by Robert F. Gould
(Copyright 1964), which is hereby incorporated herein by reference. A surface is said to
be wetted by a fluid (i.e., hydrophilic) when either the contact angle between the fluid
and the surface is less than 90°, or when the fluid tends to spread spontaneously across
the surface, both conditions normally co-existing. Conversely, a surface is considered to
be "hydrophobic" if the contact angle is greater than 90° and the fluid does not spread
spontaneously across the surface.
As used herein, the term "scrim" means any durable material that provides texture
to the surface-contacting side of the cleaning pad's scrubbing layer, and also has a
sufficient degree of openness to allow the requisite movement of fluid to the absorbent
layer of the cleaning pad. Suitable materials include materials that have a continuous,
open structure, such as synthetic and wire mesh screens. The open areas of these
materials can be readily controlled by varying the number of interconnected strands that
comprise the mesh, by controlling the thickness of those interconnected strands, etc.
Other suitable materials include those where texture is provided by a discontinous pattern
printed on a substrate. In this aspect, a durable material (e.g., a synthetic) can be printed
on a substrate in a continuous or discontinuous pattern, such as individual dots and/or
lines, to provide the requisite texture. Similarly, the continuous or discontinuous pattern
can be printed onto a release material that will then act as the scrim. These patterns can
be repeating or they can be random. It will be understood that one or more of the
approaches described for providing the desired texture can be combined to form the
optional scrim material. The Z direction height and open area of the scrim and or
scrubbing substrate layer help to control and or retard the flow of liquid into the
absorbent core material. The Z height of the scrim and or scrubbing substrate help
provide a means of controlling the volume of liquid in contact with the cl_eanfng surface
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10L9! " 1084ger( thai is relkatlvely further away from the surface that is to be cleaned (i.e., in the
implement context, relatively closer to the implement handle during use). The term
"lower" layer conversely means a layer of a cleaning pad that is relatively closer to the
surface that is to be cleaned (i.e., in the implement context, relatively further away from
the implement handle during use). As such, the scrubbing layer is the lower-most layer
and the absorbent layer is an upper layer relative to the scrubber layer. The terms
"upper" and "lower" are similarly used when referring to layers that are multi-ply (e.g.,
when the scrubbing layer is a two-ply material). The terms "above" apd "below" are
used to describe relative locations of two or more materials in a cleaning pad's thickness.
By way of illustration, a material A is "above" material B if material B is positioned
closer to the scrubbing layer than material A. Similarly, material B is "below" material
material A in this illustration.

All percentages, ratios and proportions used herein are by weight unless
otherwise specified and all numerical limits are the normal approximations within normal
limits of accuracy.

IV.  Other Embodiments of the Cleaning Pad

To enhance the pad's ability to remove tough soil residues and increase the
amount of cleaning fluid in contact with the cleaning surface, it can be desirable to
incorporate a scrim material into the cleaning pad. The scrim will be comprised of a
durable, tough material that will provide texture to the pad's scrubbing layer, particularly
when in-use pressures are applied to the pad. Preferably, the scrim will be located such
that it is in close proximity to the surface being cleaned. Thus, the scrim can be
incorporated as part of the scrubbing layer or the absorbent layer; or it can be included as
a distinct layer, preferably positioned between the scrubbing and absorbent layers. In
one preferred embodiment, where the scrim material is of the same X-Y dimension as the
overall cleaning pad, it is preferred that the scrim material be incorporated such that it
does not directly contact, to a significant degree, the surface being cleaned. This will
maintain the ability of the pad to move readily across the hard surface and will aid in
preventing non-uniform removal of the cleaning solution employed. As such, if the
scrim is part of the scrubbing layer, it will be an upper layer of this component. Of
course, the scrim should at the same time be positioned sufficiently low in the pad to
provide it's scrubbing function. Thus, if the scrim is incorporated as part of the absorbent
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The scrim material will be any material that can be processed to provide a tough,
open-textured web. Such materials include polyolefins (e.g., polyethylene,
polypropylene), polyesters, polyamides, and the like. The skilled artisan will recognize
that these different materials exhibit a different degree of hardness. Thus, the hardness of
the scrim material can be controlled, depending on the end-use of the pad/implement.
Where the scrim is incorporated as a discrete layer, many commercial sources of such
materials are available (e.g., design number V01230, available from Conwed Plastics,
Minneapolis, MN). Alternatively, the scrim can be incorporated by printing a resin or
other synthetic material (e.g. latex) onto a substrate, such as is disclosed in U.S. Patent
No. 4,745,021, issued May 17, 1988 to Ping, III et al., and U.S. Patent No. 4,733,774,
issued March 29, 1988 to Ping, III et al., both of which are incorporated by reference
herein.

The various layers that comprise the cleaning pad can be bonded together
utilizing any means that provides the pad with sufficient integrity during the cleaning
process. The scrubbing and attachment layers can be bonded to the absorbent layer or to
each other by any of a variety of bonding means, including the use of a uniform
continuous layer of adhesive, a patterned layer of adhesive or any array of separate lines,
spirals or spots of adhesive. Alternatively, the bonding means can comprise heat bonds,
pressure bonds, ultrasonic bonds, dynamic mechanical bonds or any other suitable
bonding means or combinations of these bonding means as are known in the art.
Bonding can be around the perimeter of the cleaning pad (e.g., heat sealing the scrubbing
layer and optional attachment layer and/or scrim material), and/or across the area (i.e.,
the X-Y plane) of the cleaning pad so as to form a pattern on the surface of the cleaning
pad. Bonding the layers of the cleaning pad with ultrasonic heating to form bonds across
the area of the pad will provide integrity to avoid shearing of the discrete pad layers
during use.

Referring to the figures which depict the cleaning pad of the present invention,
Figure 3 is a perspective view of a removable cleaning pad 200 comprising a scrubbing
layer 201, an attachment layer 203 and an absorbent layer 205 positioned between the
scrubbing layer and the attachment layer. Cleaning pad 200 is not depicted as having
multiple substantially planar surfaces. As indicated above, while Figure 3 depicts each
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scrubbing and absorbent layers be in substantial fluid communication, to provide the
requisite absorbency of the cleaning pad. While Figure 3 depicts pad 200 as having all of
the pad's layers of equal size in the X and Y dimensions, it is preferred that the scrubbing
layer 201 and attachment layer 205 be larger than the absorbent layer, such that layers
201 and 205 can be bonded together around the periphery of the pad to provide integrity.
The scrubbing and attachment layers can be bonded to the absorbent layer or to each
other by any of a variety of bonding means, including the use of a uniform continuous
layer of adhesive, a patterned layer of adhesive or any array of separate lines, spirals or
spots of adhesive. Alternatively, the bonding means can comprise heat bonds, pressure
bonds, ultrasonic bonds, dynamic mechanical bonds or any other suitable bonding means
or combinations of these bonding means as are known in the art. Bonding can be around
the perimeter of the cleaning pad, and/or across the surface of the cleaning pad so as to
form a pattern on the surface of the scrubbing layer 201.

Figure 4 is a blown perspective view of the absorbent layer 305 of an
embodiment of a cleaning pad of the present invention. The cleaning pad's scrubbing
layer and optional attachment layer are not shown in Figure 4. Absorbent layer 305 is
depicted in this embodiment as consisting of a tri-laminate structure. Specifically
absorbent layer 305 is shown to consist of a discrete layer of particulate superabsorbent
gelling material, shown as 307, positioned between two discrete layers 306 and 308 of
fibrous material. In this embodiment, because of the region 307 of high concentration of
superabsorbent gelling material, it is preferred that the superabsorbent material not
exhibit gel blocking discussed above. In a particularly preferred embodiment, fibrous
layers 306 and 308 will each be a thermally bonded fibrous substrate of cellulosic fibers,
and lower fibrous layer 308 will be in direct fluid communication with the scrubbing
layer (not shown). (Layer 307 can alternatively be a mixture of fibrous material and
superabsorbent material, where the superabsorbent material is preferably present in a
relatively high percentage by weight of the layer.) Also, while depicted as having equal
widths, in a preferred embodiment layer 306 will be wider than layer 307 and layer 307
will be wider than layer 308. When a scrubbing and attachment layer are included, such
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present invention.

Figure 5 is a cross-sectional view (taken along the y-z plane) of cleaning pad 400
having a scrubbing layer 401, an attachement layer 403, and an absorbent layer indicated
generally as 404 positioned between the scrubbing and attachment layers. Absorbent
layer 404 consists of three separate layers 405, 407 and 409. Layer 409 is wider than
layer 407 which is wider than layer 405. Again, this tapering of absorbent layer
materials provides multiple planar surfaces indicated generally as 411, 413 and 415. (For
purposes of discussion, surface 411 is referred to as the front edge of the cleaning pad
400 when the pad is attached to an implement; surface 413 is referred to as the back edge
of pad 400.) In one embodiment, layers 405 and 407 comprise a high ¢oncentration of
superabsorbent material, while layer 409 contains little or no superabsorbent material. In
such embodiments, one or both of layers 405 and 407 can be comprised of a homogenous
blend of superabsorbent material and fibrous material. Alternatively, one or both layers
can be comprised of discrete layers, e.g., two fibrous layers surrounding an essentially
continuous layer of superabsorbent particles.

Though not a requirement, Applicants have found that it can be desirable
toreduce the level of or eliminate superabsorbent particles at the extreme front and rear

edges. This accomplished in pad 400 by constructing absorbent layer 409 without
superabsorbent material.

V. Test Methods

A. Performance Under Pressure

This test determines the gram/gram absorption of deionized water for a cleaning
pad that is laterally confined in a piston/cylinder assembly under an initial confining
pressure of 0.09 psi (about 0.6 kPa). (Depending on the composition of the cleaning pad
sample, the confining pressure can decrease slightly as the sample absorbs water and
swells during the time of the test.) The objective of the test is to assess the ability of a
cleaning pad to absorb fluid, over a practical period of time, when the pad is exposed to
usage conditions (horizontal wicking and pressures).

The test fluid for the PUP capacity test is deionized water. This fluid is absorbed
by the cleaning pad under demand absorption conditions at near-zero hydrostatic
pressure.

A suitable apparatus 510 for this test is shown in Figure 5. At one end of this
apparatus is a fluid reservoir 512 (such as a petri dish) having a cover 514. Reservoir
512 rests on an analytical balance indicated generally as 516. The other end of apparatus
510 is a fritted funnel indicated generally as 518, a piston/cylinder assembly indicated
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indicated generally as 522 that fits over funnel 518 and is open at the bottom and closed
at the top, the top having a pinhole. Apparatus 510 has a system for conveying fluid in
either direction that consists of sections glass capillary tubing indicated as 524 and 531a,
flexible plastic tubing (e.g., 1/4 inch i.d. and 3/8 inch o.d. Tygon tubing) indicated as
531b, stopcock assemblies 526 and 538 and Teflon connectors 548, 550 and 552 to
connect glass tubing 524 and 531a and stopcock assemblies 526 and 538. Stopcock
assembly 526 consists of a 3-way valve 528, glass capillary tubing 530 and 534 in the
main fluid system, and a section of glass capillary tubing 532 for replenishing reservoir
512 and forward flushing the fritted disc in fritted funnel 518. Stopcock assembly 538
similarly consists of a 3-way valve 540, glass capillary tubing 542 and 546 in the main
fluid line, and a section of glass capillary tubing 544 that acts as a drain for the system.

Referring to Figure 6, assembly 520 consists of a cylinder 554, a cup-like piston
indicated by 556 and a weight 558 that fits inside piston 556. Attached to bottom end of
cylinder 554 is a No. 400 mesh stainless steel cloth screen 559 that is biaxially stretched
to tautness prior to attachment. The cleaning pad sample indicated generally as 560 rests
on screen 559 with the surface-contacting (or scrubbing) layer in contact with screen 559.
The cleaning pad sample is a circular sample having a diameter of 5.4 cm. (While
sample 560 is depicted as a single layer, the sample will actually consist of a circular
sample having all layers contained by the pad from which the sample is cut.) Cylinder
554 is bored from a transparent LEXAN® rod (or equivalent) and has an inner diameter
of 6.00 cm (area = 28.25 cm2), with a wall thickness of approximately 5 mm and a height
of approximately 5 cm. The piston 556 is in the form of a Teflon cup and is machined to
fit into cylinder 554 within tight tolerances. Cylindrical stainless steel weight 558 is
machined to fit snugly within piston 556 and is fitted with a handle on the top (not
shown) for ease in removing. The combined weight of piston 556 and weight 558 is
145.3 g, which corresponds to a pressure of 0.09 psi for an area of 22.9 cm2,

The components of apparatus 510 are sized such that the flow rate of deionized
water therethrough, under a 10 cm hydrostatic head, is at least 0.01 g/cmzlsec, where the
flow rate is normalized by the area of fritted funnel 518. Factors particularly impactful
on flow rate are the permeability of the fritted disc in fritted funnel 518 and the inner
diameters of glass tubing 524, 530, 534, 542, 546 and 531a, and stopcock valves 528 and
540.

Reservoir 512 is positioned on an analytical balance 516 that is accurate to at
least 0.01g with a drift of less than 0.1g/hr. The balance is preferably interfaced to a
computer with software that can (i) monitor balance weight change at pre-set time
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intervals from' the initiation of the PUP test and (ii) be set to auto initiate on a weight

change of 0.01-0.05 g, depending on balance sensitivity. Capillary tubing 524 entering
the reservoir 512 should not contact either the bottom thereof or cover 514. The volume
of fluid (not shown) in reservoir 512 should be sufficient such that air is not drawn into
capillary tubing 524 during the measurement. The fluid level in reservoir 512, at the
initiation of the measurement, should be approximately 2 mm below the top surface of
fritted disc in fritted funnel 518. This can be confirmed by placing a small drop of fluid
on the fritted disc and gravimetrically monitoring its slow flow back into reservoir 512.
This level should not change significantly when piston/cylinder assembly 520 is
positioned within funnel 518. The reservoir should have a sufficiently large diameter
(e.g., ~14 cm) so that withdrawal of ~40 ml portions results in a change in the fluid
height of less than 3 mm.

Prior to measurement, the assembly is filled with deionized water. The fritted
disc in fritted funnel 518 is forward flushed so that it is filled with fresh deionized water.
To the extent possible, air bubbles are removed from the bottom surface of the fritted
disc and the system that connects the funnel to the reservoir. The following procedures
are carried out by sequential operation of the 3-way stopcocks:

1. Excess fluid on the upper surface of the fritted disc is removed (e.g.
poured) from fritted funnel 518.

2. The solution height/weight of reservoir 512 is adjusted to the proper
level/value.

3. Fritted funnel 518 is positioned at the correct height relative to reservoir
512.

Fritted funnel 518 is then covered with fritted funnel cover 522.

5. The reservoir 512 and fritted funnel 518 are equilibrated with valves 528
and 540 of stopcock assemblies 526 and 538 in the open connecting
position.

6 Valves 528 and 540 are then closed.

7 Valve 540 is then turned so that the funnel is open to the drain tube 544.

8. The system is allowed to equilibrate in this position for 5 minutes.

9. Valve 540 is then returned to its closed position.

Steps Nos. 7-9 temporarily "dry" the surface of fritted funnel 518 by exposing it
to a small hydrostatic suction of ~5 cm. This suction is applied if the open end of tube
544 extends ~5 cm below the level of the fritted disc in fritted funnel 518 and is filled
with deionized water. Typically ~0.04 g of fluid is drained from the sys_tem' during this
procedure. This procedure prevents premature absorption of deionized water when
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fluid that drains from the fritted funnel in this procedure (referred to as the fritted funnel
correction weight, or "Wffc™)) is measured by conducting the PUP test (see below) for a
time period of 20 minutes without piston/cylinder assembly 520. Essentially all of the
fluid drained from the fritted funne!l by this procedure is very quickly reabsorbed by the
funnel when the test is initiated. Thus, it is necessary to subtract this correction weight
from weights of fluid removed from the reservoir during the PUP test (see below).

A round die-cut sample 560 is placed in cylinder 554. The piston 556 is slid into
cylinder 554 and positioned on top of the cleaning pad sample 560. The piston/cylinder
assembly 520 is placed on top of the frit portion of funnel 518, the weight 558 is slipped
into piston 556, and the top of funnel 518 is then covered with fritted funnel cover 522,
After the balance reading is checked for stability, the test is initiated by opening valves
528 and 540 so as to connect funnel 518 and reservoir 512. With auto initiation, data
collection commences immediately, as funnel 518 begins to reabsorb fluid.

Data is recorded at intervals over a total time period of 1200 seconds (20
minutes). PUP absorbent capacity is determined as follows:

11200 absorbent capacity (g/g) = [Wr(1=0) - Wr(t=1200) - Wffc}/Wds

where tjp0q absorbent capacity is the g/g capacity of the pad after 1200 seconds,
Wr(t=0) is the weight in grams of reservoir 512 prior to initiation, Wr(t=1200) is the
weight in grams of reservoir 512 at 1200 seconds after initiation, Wffc is the fritted
funnel correction weight and Wds is the dry weight of the cleaning pad sample. It
follows that the sample's t3g and tgpp absorbent capacities are measured similarly,
except Wr(1=30) and Wr(t=000) (i.., the weight of the reservoir at 30 seconds and 900
seconds after initiation, respectively) are used in the above formula. The t3( percent
absorbency of the sample is calculated as [t3¢ absorbent capacity]/[tj200 absorbent
capacity] X 100%.

B. Squeeze-out

The ability of the cleaning pad to retain fluid when exposed to in-use pressures,
and therefor to avoid fluid "squeeze-out", is another important parameter to the present
invention. "Squeeze-out" is measured on an entire cleaning pad by determining the
amount of fluid that can be blotted from the sample with Whatman filter paper under
pressures of 0.25 psi (1.5 kPa). Squeeze-out is performed on a sample that has been
saturated to capacity with deionized water via horizontal wicking (specifically, via
wicking from the surface of the pad consisting of the scrubbing or surface-contacting
layer). (One means for obtaining a saturated sample is described as the Horizontal
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Gravimetric Wicking method of U.S. application Serial No. 08/542,497 (Dyer et al.),

filed October 13, 1995, which is incorporated by reference herein.) The fluid-containing
sample is placed horizontally in an apparatus capable of supplying the respective
pressures, preferably by using an air-filled bag that will provide evenly distributed
pressure across the surface of the sample. The squeeze-out value is reported as the
weight of test fluid lost per weight of the wet sample.
EXAMPLES
Context of Use with Absorbent Cleaning pad

Detergent composition/solution containing about 0.12% of detergent surfactant,
comprising a linear alcohol ethoxylate detergent surfactant (Neodol 1-5®, available from
Shell Chemical Co.) and an alkylsulfonate (Bioterge® PAS-8s, a linear Cg sulfonate
available from Stepan Co.); about 1%, ethanol (Quantum Chemicals), about 0.75%
propylene glycol n-butyl ether (Dow Co.); about 0.006% Dow Comning AF suds
suppressor (Dow) and about 0.05% 2-amino-2-methyl-1-propanol; adjuvents including
dyes and perfumes; and the balance deionized water is used as a base in which various
polymers and gums are added for performance comparisons in floor end result cleaning.
This testing is done in the context of an absorbent cleaning pad (containing an effective

amount of sodium polyacrylate, preferably cross-linked sodium polyacrylate, a
superabsorbent material).

TEST PROTOCOL

Testing involves soiling a 2°X2' floor area each with about 8.0 ml of an oily
particulate soil solution using a paint roller (about 0.5 g soil applied to tile after solvent
evaporated). Each floor area is then cleaned using 8 ml of solution (applied to bottom 2
tiles) and an absorbent pad (disclosed within this filing) of the following dimension
approximately 5.75" x 5.75". The cleaning pad is attached to a velcro mop head on a
handle and wiped across the floor surface using an up-and-down motion, going over the
surface one way and then back the other way. Floors are then graded for end result
cleaning appearance at different time intervals (about 10, 30, and 60 minutes). The tiles
are then re-soiled and a second cleaning test is run. In the second test, the same soiled
pads from the first test are used to simulate stress cleaning situation and determine the
effect of build-up. The End Result Comparison is based upon a 0-4 Scale where 0 is none
and 4 is severe streaks The following are examples of some of the data (grade difference

of 0.25 is significant):
Table 1 | Example | Example | Example Example Example Example Example
1 2 3 4 5 6 7




L t"10988 & ()- t"1098 & ()- t"10988 & ()- t"10988 & ()- t" 1094 & ()-

NNNNNN| /\el

bm " 10996 &
%p>"(t" 1M

()- t"1096& ()- t"10996 & ()- t" 10964
PHIYIZ | nog g A(A A Ak) dAoL Up>"t " 10986 & () -

Lt" 10986 & ()- t" 10986 & () - )3y
" 10088 & ()- t" 1096 & ()- t" 10088 & ()- £ 10%W6 & ()- t" 10988 & ()-

(t" 10986 & (

t"1

%

LG

[ MO 1N27 ABNCMDM PARGLAPR QB & () -

t"10%6 & ()- D'ENIMKALAMMNAM DL AAL " 10986 & () - t" 10986 & ()- t"10986 & ()- Aol
End No 0.005% | 0.015% 0.15% 0.05% 0.008% 0.005%
Result { polymer | Xanthan | Xanthan | Polyvinyl | Polystyrene | Polyvinyl Xanthan
Comp- gum Gum Pyrolidone/ | Sulfonate | Pyrolidone Gum
arison Acrylic +
Acid 0.008%
Polyvinyl
Pyrolidone
Test 1 1.25 0.5 0.75 - - - -
Test 2 - 0.5 - 1.75 1.25 - -
Test 3 1.25 0.5 - - - 1.25 -
Test 4 1.25 0.5 - - - - 0.75
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Table 2 | Example | Example | Example | Example | Example | Example | Example | Example
1 2 8 9 10 11 12 13
End No 0.005 0.08 0.08 0.08 0.08 0.005 0.005
Result | polymer | Xanthan | Hydroxy | Hydroxy Gum Pectin Poly Xanthan
Comp- gum propyl propyl Arabic acrylate Gum
arison non-ionic cationic +
gum gum 0.005
Jaguar N Jaguar Poly
HP120 C-17 acrylate
Test 5 1.25 0.75 - - - - 1.5 -
Test 6 1.25 0.5 - - - - - 1.0
Test 7 - 0.5 1.0 0.75 - - - -
Test 8 1.75 0.75 - - 1.25 - - -
Test 9 1.75 0.75 - - - 1.0 - -

especially at low levels. Xanthan gum, Jaguar®

The data in the Table 1 and 2 clearly shows the benefit of using specific polymers

polymers, Pectin and Gum Arabic are

particularly impressive. Also comparing examples 6 vs 7 and examplel2 vs 13 shows
how Xanthan gum can work synergistically with other polymers to provide an
improvement.

The impact of polymers added to conventional cleaners diluted according to
recommended dilution (using distilled water) but used in the context of absorbent
cleaning pad were tested using the protocol listed above. The indicated polymers and

levels are used in Mr. Clean® and Pinesol®

Results are as follows:

(lemon), commercially available products.

Table 3 Example 2 Example 14 Example 15 Example 16 | Example 17
End Result Solution Base Mr. Clean Mr. Clean Pinesol Pinesol
Comparison from above All-purpose All-purpose Lemon Lemon
+ 0.75% dilution | 0.75% dilution 1.5% 1.5%
0.005 + dilution dilution
Xanthan gum 0.005 +
Xanthan Gum 0.005
Xanthan
Gum
Test 10 0.5 1.75 1.0 - -
Test 11 0.75 - - 2.0 1.5

The data in Table 3 clearly shows that xanthan gum can improve the end result of
conventional floor cleaners when diluted to recommended dilution and used in the

context of the absorbent cleaning pad (disclosed in this filing).

Conventional Mop Testing

To further dimensionalize the benefit of hydrophilic polymers in the context of a
conventional cleaner using conventional cleaning implements, testing is done using the
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soiling protocol for the previous testmg The implements used and application protocol

are different as follows:

Sponge Mop Simulation:

An approximately 2.5" X 3.5" X 1" sponge is attached to handle soaked in the
appropriate solution and wrung to dampness (about 60 ml solution absorbed in dry
sponge). The sponge is then wiped across the soiled floor surface in an up-and-down
motion passing over the surface once than back in the other direction.. Floors are then

graded for end result appearance after completely drying using 0-4 scale (0=best and 4=
WOrst).

Strip Mop Simulation:

A Libman strip mop head is taken and strips are cut down to 4.75" lengths to
form a mini strip mop. The mini strip mop head is then soaked in the appropriate
solution and wrung to dampness (about 130 g solution absorbed in dry implement). Each
mini strip mop head is then wiped across the soiled floor surface in side-to-side motion,
passing over the entire surface. The mini strip mop is then passed in an up-and-down
motion across the entire surface to simulate a wipe pattern used by consumers when

using a strip mop. The floors are then graded for end result appearance after completely
drying using the 0 - 4 scale.

Floor Cloth Simulation:

A European floor cloth (referred to as a Serpien) is cut to an approximately
9”X10” dimension. The floor cloth is then soaked in the appropriate solution and wrung
to dampness about 70 g solution absorbed in dry implement). Using an approximately
57X 5” flat mop head attached to a handle the floor cloth is wiped across soiled floor
surface in an up-and-down motion passing over surface once than back in the other

direction.. Floors are then graded for end result appearance after completely drying using
the 0-4 scale.

Commercially available conventional products Mr. Clean®, and Pinesol®
(lemon) solutions are diluted according to recommended dilution instructions (using
approximately 7 g tap water). These solutions are then tested using the conventional
mops with and without xanthan gum.
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Table 4 Example Example Example Example Example Example
18 19 20 21 22 23
End Result Sponge Sponge Strip Strip Floor Cioth Floor
Comparison Mop Mop Mop Mop with Cloth
with with with with with
Mr. Clean
Mr. Clean Mr.Clean | Mr.Clean | Mr. Clean All- Mr. Clean
All- All- All- All- purpose All-
purpose purpose purpose purpose 0.75% purpose
0.75% 0.75% 0.75% 0.75% dilution 0.75%
dilution dilution dilution dilution dilution
+ + +
0.005 0.005 0.005
Xanthan Xanthan Xanthan
Gum Gum Gum
Test 12 3.0 1.75 - - - -
Test 13 - - 1.5 1.0 - -
Test 14 - - - - 2.0 1.5
Table 5 Example Example Example Example
24 25 26 27
End Result Sponge Sponge Strip Strip
Comparison Mop Mop Mop Mop
with with with with
Pinesol Pinesol Pinesol Pinesol
Lemon Lemon Lemon Lemon
1.5% 1.5% 1.5% 1.5%
dilution dilution dilution dilution
+ +
0.005 0.005
Xanthan Xanthan
Gum Gum
Test 15 3.0 2.5 - -
Test 16 - - 2.25 1.75

The data in Tables 4 and 5 again shows that xanthan gum can even improve the
end result of commericially available conventional floor cleaners when diluted using
recommended instructions and used in the context of conventional mopping systems.
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1. Detergent composition for cleaning floors comprising from about 0.05%
to about 0.4% of a detergent surfactant by weight of the composition and from
about 0.0001% to about 0.2%, by weight of the composition of a hydrophilic,
5  shear-thinning polymer that is capable of inhibiting molecular aggregation of
surfactant solution on floors during the dry-down process.
2. A detergent composition according to claim 1, comprising from about
0.0001% to about 0.1%, by weight of the composition of the hydrophilic, shear-
thinning polymer.

10 3. A detergent composition according to claim 1 or 2, comprising from about
0.0005% to about 0.08%, by weight of the composition of the hydrophilic, shear-
thinning polymer.

4, A detergent composition according to any one of claims 1 to 3, wherein
the hydrophilic, shear-thinning polymer has a molecular weight of at least about

15 100,000.

5. A detergent composition according to any one of claims 1 to 3, wherein
the hydrophilic, shear-thinning polymer has a molecular weight of at least about
1,000,000.

6. A detergent composition according to any one of claims 1 to 5, wherein

20  the hydrophilic polymer is selected from the group consisting of xanthan gum,
guar gum, gum arabic, pectin and mixtures thereof.

7. A detergent composition according to any one of claims 1 to 6, wherein

the hydrophilic polymer is xanthan gum.
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15. A detergent composition according to any one of claims 12 to 14,

wherein the suds suppressor comprises a silicone suds suppressor.
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21.  The detergent composition according to any one of claims 1to 19 in a
container, in association with instructions to use it with a pad containing a

superabsorbent material.
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22. A process of cleaning a surface comprising applying an effective amount
of a detergent composition containing from about 0.05% to about 0.4%
detergent surfactant; from about 0.0001% to about 0.2% by weight of the
composition of a hydrophilic, shear-thinning polymer that is capable of inhibiting
molecular aggregation of surfactant solution on floors during the drying process;
a level of one or more solvents, that is less than about 5.0%; and having a pH of
more than about 9 and absorbing the composition in an absorbent structure
comprising a superabsorbent material.
23. A process according to claim 22, wherein the surface includes ceramic,
vinyl, polyurethane coated vinyl, wood, pre-finished wood, and/or wood laminate
surfaces.
24, A process according to claim 22 or 23, comprising an effective amount of
suds suppressor.
25. A process according to any one of claims 22 to 24, including absorbing

the composition using a string, sponge, strip mop or floor cloth.



