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The present invention relates to inproved cl eaning conpositions which find
particular use in hard surface cleaning applications. Various formul ations

i n conposi tiyn ,ggﬁcl eani ng agents have been produced and gpf;dsb)Raks to the
art. For exanple, highly acidic cleaning agents conprising strong acids,
such as hydrochloric acids, are useful in the renoval of hard water stains,
however, the presence of strong .acids is.known 10 to be an irritant to
the skin and further offers the potential of toxicological danger. Al so,
few provide any germcidal or sanitizing effect to treated hard surfaces.
Thus, it is anong the objects of the invention to provide inproved cl eaning
conposi ti ons whi ch ar GeaMi@IDAL AGDICTHARDSUREA CBRCIEZANING iCoMPoOsINIOys ef f ect and
facilitate in the renoval of soap scum stains and hard water stains,
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15 prqxh gajrgpgcqevagﬂ g{lpf;ga%,{lg conpositions which are particularly

ef fective in hard water St enoval and soap scum stain renoval, and

whi ch further feé’tacivlsé”orrmmlmlm qompositiphs dficteyningngerehags/een produiced apd amrkOBOUS

ti ssues of u c f
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sol vents; Constltuent sur act ant and drotro e corrp05|t|ons of
t he inventi cnfpvrﬁaynmesxnwidhlcqrmmzmaeffmtom@lfa suifgses. opt i onal constituents
such as known ar trp@dflistambRSthe a%{ec%ythgianQBn tol prdvide Adlp rg%ﬁmérﬁn cBipdlitions
constituents 25 I nclude:; further surfactants, partlcu arIy surfactants
whi ch are us¥hfcharereffective i nrevidingn disipfecpgeftegt @6fa|c%l‘ater'b&ﬁfwwagémescamd f oam

st abi | i zer s stafm@ Lmangmaaetaﬁ@ espeB18l ly SR ard b Ffce @ N isR FEHR S bje PSTRR ShvlehtRIA S0
fragrapces &’éﬁ’{m her tur al or synthetjcally pr oduced), fra rance adjuvants

and/ of > f r agPEHEE! “EHP iclepryng compesttions, hich areBerTi ATy gfestjis ip dard Wé‘lehiﬁq'%g
t hi ckeners eém@aland B@p &@RHaSn reﬁb'baﬂdildﬁﬂntmnl&ﬂﬁﬁkhﬁs mikthdd iifaBili§ to the eyes,

anti oxi dants,, water softenin ents, further solubilizing agents which
skin or mucocus tissues of a ons mer.

According to the invention, there are provided a germicidal aqueous hard surface cleaning
composition which comprises the following necessary constituents:
20 Constituent (A) acid sequestrant;
Constituent (B) mixture of hydrophobic and hydrophilic solvents;
Constituent {C) surfactant and/or hydrotrope,
The compositions of the invention may also include one or more further optional
constituents such as known art additives. By way of non-limiting example, such constituents
25 include: further surfactants, particularly surfactants which are useful for the removal of greasy
soils, foaming agents and foam stabilizers, coloring agents, including dyes and pigment
compositions, fragrances (whether natural or synthetically produced), fragrance adjuvants and/or
fragrance solubilizers. viscosity modifying agents including thickeners or gelling agents, pH
adjusting agents, pH buffers, antioxidants, water softening agents, further solubilizing agents which
30 might be useful in the solubilization of one or more of the constituents in water, preservative
compositions, as well as other known art additives not particularly elucidated here. Such
constituents as described above include known art compositions, including those described in

McCutcheon 's Detergents and Emulsifiers, North American Edition, 1991; Kirk-Othmer,
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30 . m ght be useful in the solubilization of one or nore of the
constituents in water, preservative conpositions, as well as other known
art additives not particularly elucidated here. Such constituents as

descri bed above include known art conpositions, including those described
in McCut cheswnsnBabergents and Enmul sifiers, North Aneri caRCHUSISISNE 1991
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PCT/ US96/ 15463 Encycl opedi a of Chem cal Technol ogy, 3rd Ed., Vol. 22, pp.
346-387, the contents of which are hereid i ncorporated by reference. The
conpositions according to the invention are preferably acidic in character,
exhi bi ti ng &noytlppstiialofChemicabTechnology, drddidy, Nbl 32, ph 846387 the ¢ontepts of whishgpee of from
about 5.0 tg.aba &atgk@rg&e%ﬁcte. nmore 5 desirably is a pHin the range
of about 4.0 to about 1.0 and nost desirably is a pHin from3.0 - 1.0. In
a further aspectThsrompasitipnsaegerdingrio the frwengiop are preferably eejdic inchametery exbibiing? ocess
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acid, aceti
acid, 2-ethyl-hexanoic acid, formic acid, fumaric acid, l-glutamic acid, isopropyl sulfamic acid,

naphthenic acid, oxalic acid, phosphorus acid, valeric acid, benzene sulfonic acid, xylene sulfonic
acid, as well as any acid listed as a registered pesticide active ingredient with the United States
Environmental Protection Agency. Further useful acids include: sulfonic acids, maleic acid, acetic

20 acid, adipic acid, lactic acid, butyric acid, gluconic acid, malic acid, tartaric acid, as well as glycolic
acid. Desirably glycolic acid and citric acid are used as they are effective and in plentiful supply
and are may be advantageously used. These acid sequestrants provide free acidity within the
cleaning composition which free acid reacts with the fatty acid metal salts which are comprised
within soap scum stains releasing the metal ions and freeing the fatty acid, which facilitates the

25 removal of these undesired stains from hard surfaces. These acid sequestrants also sequester the
resulting free metal ions which are released from the soap scum stains. Also where the acid
sequestrants are selected to feature disinfecting properties, they concomitantly provide requisite
anti-microbial activity necessary to disinfect the cleaned surface.”

Preferably Constituent A comprises citric acid with at least one further acid described

30 above, as it has been observed by the inventor that citric acid provides good disinfecting action in
the compositions of the invention but in certain formulations may be insufficiently acidic in order to
effectively remove certain stains, The addition of at least one further acid provides additional

cleaning effect which was not observed in certain formulations with citric acid alone.
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citric acid are used as they are effective and in pl entiful supply and are
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netal salts are conprised within soap scum stains releasing the netal
ions and freeing the fatty acid, which facilitates the 25 renoval of
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The hydrophobic solvent constituent of Constituent B, should dcmonstrate solubilization of
the aliphatic portions of the fatty acids comprised within the scap scum stains. Exemplary useful
hydrophobic solvents include: mineral spirits, tripropylene glycol n-butyl ether, propylene glycol
phenyl ether, dipropylene glycol n-propyl ether, ethylene glycol phenyl ether, and particularly

20 propylene glycol n-butyl ether, dipropylene glycol n-butyl ether. The hydrophobic solvent may be
one such solvent, or a mixture of two or more hydrophobic solvents.

The hydrophobic solvent desirably exhibits a solubility in water of between 0.0 mI/100 m}
and 20.0 m1/100 ml and further should comprise between 50 to 99% of the total weight of
Constituent B within the compositions according to the invention. More preferably, the

25 hydrophobic solvent should comprise between 60-95%, most preferably between 80-90% of the
total weight of Constituent B of the compositions according to the invention.

The hydrophilic solvent of Constituent B may be one which is useful in solubilizing or
improving the miscibility of the hydrophosic solvent in water. Where the hydrophobic solvent of
Constituent B dissolves the soap fatty acids, the hydrophilic solvent acts to solubilize the

30 hydrophobic solvent in water, and thereby provides effective solubility with the aqueous phase and
facilitating the removal of the hydrophobic solvent and dissolved soap fatty acids from the surface

being cleaned.



bei ng .cl eaned. Certain fatty acids present in the soap scumresidues are
sol ubili zed and/or rendered 10 at least partially mscible in water
due to the presence of Constituent B, which feature facilitates the renoval
of the stain fromthe surface. The solvents of Constituent B are al so
useful in peeegmsdseng the stain and act as a carrier for POBUSWIIB4r
constituents of the invention, especially the constituents conprising
Constituent A thus bringing themthrough the |layer of the stain to the
surface upon which the stain is presents4-and thereby aiding in the

effective dissolution of said stain and its renoval . -The
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fattyjsaci dspelwceiMdolher. 624109 BF Feidft! 44 rfoteGRERbly 3.0-6.0% by weight.
Constituent C The constituents comprising Constituent C provide for the reauction of the
interfacial tension between the soil and the compositions of the invention which facilitates the
wetting of the stain as well as providing a hydrotropic functionality. Such a hydrotropic
functionality aids in the solubilization of greater amounts of fatty acids in a stain, and in its removal
20 from a surface.

Exemplary materials useful as Constituent C include one or more compounds such as: alkyl
phenoxy benzene disulfonates, linear alkyl benzene sulfonates and alkylnaphtalene sulfonates and
salts thereof. Such compositions are known to the art, and available as anionic surfactants. These
also include but are not limited to: alkali metal salts, ammonium salts, amine salts, aminoalcohol

25 salts or the magnesium salts of one or more of the following compounds: alkyl sulfates, alkyl ether
sulfates, alkylamidoether sulfates, alkylary! polyether sulfates, monoglyceride sulfates,
alkylsulfonates, alkylamide sulfonates, alkylarylsulfonates, olefinsulfonates, paraffin sulfonates,
alky! sulfosuccinates, alky! ether sulfosuccinates, alkylamide sulfosuccinates, atky!
sulfosuccinamate, alky! sulfoacetates, alkyl phosphates, alkyl e;her phosphates, acyl sarcosinates,

30 acyl isethionates, and N-acyl taurates. Generally, the alky] or acy! radical in these various
compounds comprise a carbon chain containing 12 to 20 carbon atoms.

Exemplary alkyl phenoxy benzene disulfonates include metal salts and organic salts of

alkylphenoxy benzene disulfonates, such as sodium dodecyl diphenyloxide disulfonate, sodium
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RCH-US86/15463—4—By—way -ef—hef++mttng—exampte—usef ul hydrophilic
solvents include certain alcohols, glycols, acetates, ether acetates and
glycol ethers including propylene glycol nethyl ether, di propyl ene gl ycol
met hyl et her | ropyl ene glycol nethyl ether, propyl ene ‘*"5‘? SgPropyl
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counterions or organic counterions may be substituted in the place of the counterions noted in the
recited alkylnaphthalene sulfonates noted above, as well as mixtures of two or more
20 alkylnaphthalene sulfonates.
Further useful as constituents used in Constituent C include sodium xylene sulfonate,
sodium cumene sulfonate, and naphthalene suifonates.
With regard to the effective amounts of Constituent C, Constituent C is desirably present
between about 1.0-8.0% by weight based on the total cleaning composition weight, preferably
25 between about 2.0-6.0% by weight, and more preferably 2.0-4.0% by weight.
As is noted above, the compositions according to the invention are aqueous in nature.
‘Water is added to Constituents A, B and C in order to provide 100% by weight of the composition.
The water may be tap water, but is preferably distilled and is most preferably deionized water
The compositions according to the invention may comprise one or more of the following
30 optional components, the total weight of such optional constituents not exceeding about 20% by
weight of the total weight of the composition, more preferably net exceeding about 10% by weight
and is most preferably less than 10% by weight based on the total weight of the composition

according to the invention.
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i ncl ude netlantSal b nfchaficoig tﬁ:sc"?ﬁl‘:dt i MECutcheon’s Detergents and Emulsifiers, noted

15 above.

Foaming agents, and foam stabilizing agents may be provided, including alkyl sulfates,
alkyl sulfonates, amine oxides, as well as alkanolamides. Such may be especially desirable where
the composition is packaged in a pressurized device, i.e., an aerosol canister or in a hand-held
pumpable container (such as a hand held trigger spraying vessel)

20 Further optional, but desirable constituent include fragrances, hatural or synthetically
produced. A fragrance solubilizer which assists in the dispersion, solution or mixing of the fragrance
constituent in an aqueous base may 2lso be used. This fragrance solubilizer component is added in
minor amounts. One or more known art coloring agents may also be used.

The use of one or more pH adjusting agents, including minor amounts of mineral acids,

25 basic compositions, and organic acids may be used. An exemplary composition includes citric acid,
such as is available in an anhydrous salt form of an alkali metal citric acid. The addition of an
effective amount such a pH adjusting agent is useful in establishing a targeted pH range for
compositions according to the invention.

Thf: addition of an effective amount of a pH buffering com;;osition 50 to maintain the pH of

30 the inventive compositions may also be added. While the composition bf the invention generally
does not require a pH buffering composition, the use of such a pH buffering composition may
provide the benefit of hard water ion sequestration. Examples of such useful pH buffer compounds

and/or pH buffering systems or compositions the alkali metal phosphates, polyphospates,



15 - al kyl napt hal ene sul fonates such as sodi um di i sopropyl napht hal ene
sw-omate—but-yHraphthalene—soedumsut-fomate—nonytnapht hal ene sodi um

sul fonat e, sodi um di but yl napht hal ene sul fonate, sodi um di met hyl napht hal ene
sul fonat e and sodi um di net hyl napht hal ene sul fonate. O her netal counterions

or organic oONS may be substituted in the place of gQfs68ikdser i ons
noted in thwg’:l ed al kyl napht hal ene sul f onates noted above, as well as

m xtures of two or nore 20 al kyl napht hal ene sul fonates. Further
useful as constituents used in Constituent C include sodi um xyl ene

sul fonat e, sodi um cunene sul fonate, and napht hal ene sul fonates. Wth regard
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i nvenig on. ¢ be‘&@ic?&fe@?&_‘ﬁ%omposition, as well as insuring the safe handling of said aqueous
PCT/ US96/ 15463 - 6- Non-ionic surfactants of the conventionally known and

used vari et §°’?R?Siii1’ﬂ' s class of cleaning agents nmay be added in effective

amounts. Exenpl apyseR@fived flag alsd Welaadel & thinod dhfoustsis the ToMIGoMIa0iddingtbl i ACt ant s

whi ch general ly. copsj st of .a hydrophopic miety, such as (Jerr]-Cerr]

primary or %&%’HHKFV%’ preservative co%pos:tfgns 0 not xggude a'disinfectant component. Known art
compositions may be used. Examples of such preservatives compounds include those which are

15 presently commercially available under the tradenames Kathon® CG/ICP (Rohm & Haas,
Philadelphia PA), Suttocide® A (Sutton Labs, Chatham NJ) as well as Midtect® TFP (Tri-K Co.,
Emerson, NJ).

Thickening and/or gelling agents may be added to the hard surface cleaning compositions

according to the present invention in order to modify the viscous and/or thixatropic properties

20 thereof. For example, in certain applications it is contemplated that it may be desirable to provide a
more viscous, viz., higher viscosities than that of water, whether for esthetic or functional reasons.
For example, the addition of a suitable amount of a gelling agent may be desired not only for
aesthetic reasons but also to limit the spreading of the composition as it is applied to a surface. This
function is desirable in providing a means to apply the composition over a limited area, such as

25 directly onto a stain, without applying an excess onto the surrounding area of a surface. This
function also aids in the surface retention time on non-horizontal surface, ensuring that the cleaning
composition is in contact with a stained surface without flowing off too rapidly. Similarly,
thixatropic properties may also be desired under certain circumstances. in order to provide such
functional features to the composition, known thickening and gelling agents including, but not

30 limited to, celluiose compounds, xanthan gums, polymers and/or clays may be added.

The benefits of the compositions described in this specification include particularly:

disinfection, good removal of hard water stains, good removal of soap scum stains, relatively low

toxicity, as well as ease in handling of the composition due to its readily pourable or pumpable
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i nventi on ¢ha@eaning yomposition to the surface to be cleaned, and a few moments thereafter, wipes off the

treated area with a rag, towel, or sponge, usually a disposable paper towel or sponge. In certain
20 applications where undesirable stain deposit-s are heavy, the cleaning composition may be left on the
stained area until it has effectively loosened the stain deposits after which it may then be wiped off.
Multiple applications may also be used.
In a yet a further embodiment, the compositions according to the invention may be
formulated so that it may be useful in conjunction with a “aerosol” type product wherein it is
25 discharged from a pressurized aerosol container. Known art propellants such as liquid propellants
as well as propellants of the non-liquid form, i.e., pressurized gases, including carbon dioxide, air,
nitrogen, hydrocarbons as well as others may be used.
Whereas the present invention is iﬁtended to be used in the types of liquid forms described,
nothing in this specification shall be understood as to limit the use of the composition according to
30 the invention with a further amount of water to form a cleaning solution therefrom. Insucha
proposed diluted cleaning solution, the greater the proportion of water added to form said cleaning
dilution, the greater may be the red;xction of the rate and/or efficacy of the thus formed cleaning

solution in the cleaning of a hard surface, as well as a reduction in disinfectant efficacy.
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15 The following examples below illustrate exemplary formulations and preferred formulations
of the inventive composition. Throughout this specification and in the accompanying claims,
weight percents of any constituent are to be understood as the weight percent of the active portion of

the referenced constituent, unless otherwise indicated.

Example Formulations:

20 Preparation of Example Formulations:
Exemplary formulations illustrating certain preferred embodiments of the inventive

compositions and described in more detail in Table 1 below were formulated generally in
accordance with the following protocol.
Into a suitably sized vessel, a measured amount of water was provided after which the
25 constituents were added in the following sequence: thickening agent, surfactants, solvents, acid and
lastly the coloring and fragrance constituents. Mixing, which generally lasted from 5 minutes to
120 minutes was maintained until the particular formulation appeared to be homogeneous. The
exemplary compositions were readily pourable, and retained well mixed characteristics (i.e., stable
mixtures) upon standing for extend periods, even in excess of 120 days. It is to be noted that the
30 constituents might be added in any order, but it is preferred that water be the initial constituent
provided to a mixing vessel or apparatus as it is the major constituent and addition of the further
constituents thereto is convenient.

The exact compositions of the example formulations are listed on Table 1, below.



nore viscous, Vviz., higher viscosities than that of water, whether for
esthetic or functional reasons. For exanple, the addition of a suitable
anmount of a gelling agent nay be desired not only for aesthetic reasons but
also to limt the spreading of the conposition as it is applied to a
surface. Thiveod$ursedsi on is desirable in providing a means bpeTaiRMA4d3Ne
conposition over a limted area, such as 25 directly onto a stain,

wi t hout applying an excess onto the surrounding area of a surface. This
function also aids in the surface retention time on non-horizontal surface,
ensuring that the cleaning conposition is in contact with a stai ned surface
without flowing off too rapidly. Sinmt¥-ly, thixatropic properties may al so
be desired under certain circunmstances. In order to provide such functional
features to the conmposition, known thickening and gelling agents including,
but not 30 limted to, cellul ose conpounds, xanthan guns, polyners
and/ or clays nmay be added. The benefits of the conpositions described in

this specification include particularly: disinfection ood renoval of hard
wat er stains, good |r g&dval sgap, kelun qtai nsl frel at|velly low toxicity, as
wel | as ease in hardl|g g@ﬁﬂée efgm)s:ztxi an i |5 1 ts;rgeadily pour abl e or
unpabl e V\o97/15ew< T e ~
PCT/ US96/ 15463 characgnr st rlc.] kutther,| when r{mprEegljof the optional
constituents is addedy|i |B%(&|n38 B[ fi gamPg (WIS 5, [@jol ori ng agents,
the esthetic and cqng¥pe/~Feall®pf <Ny prodiet | avollf.’ably i nproved.
Not wi t hst andi ng t hgt ft tHofi—preferradrenbpdifepts “g gonposi ti ons
according to the 5| [® FHseng| nvegigen are llessithae(3. 0, it has been
surprisingly been flollifl |Hat tr'nisap el At i egls Stonblf jaflpear to be
particularly irritgti sl tthe eves! Iskim or!l mugo¢us filsques of a consuner.
Such is a surprising|effRsic|ad t1&E egenge he pc) dglin the fornul ation
whi ch are beneficial |[gph & gférhﬁalrézﬂ Hagd it | $1aj NS) as wel | as the
relatively | ow pH ¢f | the] flofmbl at] on wqulld bie |expecied |} be a severe
irritant to the eyes),pkid] 9L | mMicpcuy i $sues joff @ congyfer. 10
The conpositions a(C)ﬁdi@Eg the il%gr'uimn %% usef yfl ¢ Fc"r t he cl eaning
and/ or disinfecting ¢f ¥ o | NN 8
2 BIERIB (8] |18 183]:].]:] (8
wl |~ |+¢iclo < o~ oo ©
< BRI 1188 |18 18] ifB]i]i|:]8
w| [~iv|o o~ o e |od e
2 BISIR][B| 11818 1Bl:]:[:]:[8]2
W] I—-liof jo| i« NN nN R
3 BIERE (1818l ¢ | (8] [3]¢|i]:[3
ol —it{o]w ~ | o ™ ,12
1
o
3|3 °§§|=888:r 3:::=8§
E - Mt o~ ~Nig
L
2l |18 -
- - <
ol |0
§ ggsgg E%%g b
L Eg@q%fé Olaia| ) .og
- ngvum<@@.@g -O'Uom}—.a-u
s |80 a|e|clo L35 % o|®|a
w |=e g cllldle|e|clO 2% gle|E 8
| I T s E R e HEEARES
o 2> o|giel>E]|2| 2|22 5ol 86 N|&|5
< oo:.5200000‘58.50>.m131:-a—,
=i ola | ZiBlais o0]|0@d <|5l8EElv] 88

SUBSTITUTE SHEET (RULE 26)
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and 2 are described in more detail in Table 3, below.

The individual constituents which were used to produce the formulations according to Tables 1



120 m Autes was mai ntained until the particular fornmul ati on appeared to be
hnnngenenus__Ihe-exenpLaLy—99npee#%#en&—weﬁe—ﬁe&dhky—pourable-—and -+et ai ned
well m xed characteristics (i.e., stable m xtures) upon standing for extend
periods, even in excess of 120 days. It is to be noted that the 30
constituents be added in any order, but it is prefe wat er be
t he |n|t|al“gﬁﬁg?%?uent provi ded ¥o a m xing vessel gr apggfg?ﬁgggg it is
the major constituent and addition of the further constituents thereto is
conveni ent. The exact conpositions of tjhe exanple fornulations are |listed
on Table 1, bel ow. WO 97/ 15649

PCT/ US96/ 154 ibh@:‘%ﬁtft%g 7715649
PCT/ US96/ 154 £ 3
5’% /S gsl?g/r rlnijﬁ BT [:?riloc 3 NONBAE hma*ywe%r l%i&lé&h@% elps wel |
formul ati ons of Table 1, anc hpiég scrlﬁﬂgﬂgﬁFﬁsﬁg de?all oﬁﬁ%able 2,
fol low ng: TRRE R EneTerar “‘réo‘ﬂﬁﬁlﬁb&r‘éuﬁéfe‘(SWA actives) (Rhbre-Boulenc,
Princeton NJ)
[Ninol® 11-CM cocoamide DEA as a foam stabilizer constituent (Stepan
Chem. Co., Chicago IL)
Stepanate® SCS isodium cumene sulfonate (45% actives) as an anionic,
hydrotrope
Poly-Tergent® 2A1 isodium dodecy! diphenyloxide disulfonate (45% actives) as
an anionic surfactant’/hydrotrope (Olin Chem. Co., Stamford
iCT)
Petro LBA alkyinaphthalene sulfonate as anionic surfactant’/hydrotrope
(Witco Corp., New York, NY)
Dowanol® DPnB dipropylene glycol n-propy! ether as hydrophobic solvent,
(Dow Chemical Co., Midland M)
Dowanol® PnP propylene glycol n-propyl ether as hydrophilic solvent (Dow
iChemical Co., Midland MI)
Dowanol® PnB propylene glycol n-butyl ether as hydrophobic solvent (Dow
Chemical Co., Midiand Mi)
Butyl Cellosoive iethylene glycol monobutyl ether acetate as hydrophilic
Acetate solvent (Union Carbide Corp., Danbury CT)
citric acid citric acid, anhydrous USP grade as acid sequestrant
{lactic acid lactic acid, USP grade, (88% actives) heat stable as acid
sequestrant
glycolic acid hydroxyacetic acid as acid sequestrant (70% actives)
(DuPont Specialty Chemicals, Wilmington DE)
fragrance commercially available fragrance (International Flavors and
Fragrances Co., Teterboro NJ)
Kelzan® T xanthan gum (Kelco Co., San Diego, CA)
tartaric acid USP grade, as acid sequestrant
deionized water deionized water

Evaluation of Cleaning Efficacy:;

Various formulations amongst those listed above were evaluated for their cleaning
efficacy on tile surfaces utilizing the following protocols.
5 Visual Evaluation of Cleaning Efficacy:

. Various formulations amongst those listed above were evaluated for their cleaning
efficacy by visual inspection by a group of twenty panelists who were asked to observe and rate
soil removal on tile surfaces in accordance with the following general protocol.

“Standard soiled tiles” were prepared for use in the tests. First, a test soil composition
10 was prepared which was comprised of the following constituents: 3.90% by weight of a stearic

acid based bar soap, 0.35% by weight of 2 moderate-cleaning shampoo containing alkyl



Consti t uent Conp. 1 Conp. 2 Conp. 3

Pol y-Tergent[err] SL-62 1.00 1.00 1.00
Rhodapon[err] LCP (30% 3.00 3.00 3.00
Ninol[err] 11-CM - Stepanate[err] SCS
- Pol yt er gewn 2A464¢ 45%) 3.00 3. 00 Pet POT/USB6/15463
- Dowanol [err] PnB 3.90 - 3.90
Dowanol [err] PnP 0.90 0. 90 Butyl
Cel |l osol ve[err] Acetate fragrance .14- 0. 20 0. 20
0.20 citric acid 2.50 2.50 lactic
acid (88% etho:%/sulfates and not contammg condmonmg or tre'at'meﬂ' a)kﬁmek Q) 0@%‘[’9 weigHO¥ ball or

3.57 taric dei oni zed

88. 00 blagk begdy clay, Oéé%é’z "‘5'8'“ of artifigig) sphyas; %‘ldc?ééf% ebws'ehtpﬁm%mterh wer e

used to pradies ckiaﬁmfnﬁigﬂléhﬂ{ me@m%ﬁ@@o Obogﬂmtt&al-ﬁﬁhhﬁﬁs'&@bﬁi PheddsEsoflescri bed
in nore detail jn Table 3

PCT/ US96/ 1%52/gepsition was P’°Pa’61’ by g’“ shevingdhe bar sopR infojaspifalg containcrifellowad by
Pol yt &r gentalidiig the Rinaiiig conshtaents/in e ebiloRink Brder: Qﬁﬁp&wsy SdbliiR iy tRénSitkedr] Near

al cohol su r'l'rh(ele tcetstasgi compggtrlgnxwas stxrrng wntﬁ threeq:?a)égp geller mixer ancl heatgéjto 42 59& and
mix until a smooth, lump-free suspension was achieved. Thereafter the suspension was filtered
through a Buchner funnel fitted with Whatman #1 filter paper or equivalent, and then the filtrate
* was resuspended in clean, deionized water, using the same amount of water used to make the test
10 soil composition, and in the same manner, filtered again. The filtrate cake was then removed
from the filter paper, and the cake dried overnight at 45°C. After drying, the filtrate cake was
pulverized and stored in a dry closed container.
Next, square, 4.5 inch standard black ceramic tiles as the testing substrate were prepared
in accordance with the following steps. The ceramic tiles were first cleaned with a commercial
15 light duty liquid dishwashing product; contact with the porous back of the tile was avoided where
possible. Next, the tiles were completely rinsed with clean water, and then dried overnight in a
45°C oven with the face of each tile facing the oven shelf; tiles were placed on paper towels to
avoid scratching.
Following the preparation of the test soil composition and the testing substrate, test soiled
20 surface samples were prepared. The test soil composition was reconstituted by combining 4.5%
by weight of the test soil composition, 9.00% by weight of hard water as described above, 0.77%
by weight of hydrochloric acid (0.1N) and 85.73 of acetone in a in a suitable beaker. Next, these
constituents were homogenized and formed into a suspension by mixing until color turned from
white to gray, which occurred in about 20-30 minutes. during the mixing process, the beaker was
25 covered as much as possible to avoid excessive solvent, viz., acetone, loss. Subsequently, an
appropriate amount of the thus reconstituted test soil composition was loaded into an artist’s
airbrush set to operate at an air pressure of 40 psi. .
The reconstituted test soil composition was applied to the surface of the cleaned and dried
tiles prepared as noted above which tiles were placed into rows and columns in preparation for the
30 soil application by visually spraying a uniform amount of soil onto the tiles. Approximately 0.10
- 0.26 grams of soil was applied per tile. The tiles were then allowed to air dry for a period of 30
minutes, after which each tile was placed on a laboratory hotplate heated to approximately 320°C

until the soil began to visually melt and before the soil began 10 coalesce into large droplets. Each



Co., Stanford CT) Rhodapon[err] LCP sodi um | auryl
qu—L&t—e—é—%O%—a%wesﬂ—&Rheﬁe—Pmmm—hﬂj—Prl nceton—NJ)

Ninol [err] 11-CM cocoani de DEA as a foam stabilizer

constituent (Stepan Chem Co., Chicago IL) Stepanate SCS

sodi um cune %&gnat e (45% acti ves) as an anioni c, hydr @hRIRs/15463

Pol y- Ter gen sodi um dodecyl di phenyl oxi de di sul fonate (45%

actives) as an anionic surfactant/hydrotrope (Ain Chem Co., Stanford

Petro LBA al kyd_napht hal ene sul fonate as anionic
surfactant/hydrotrope (Wtco Corp., New York NY) Dowanol DPnB

di propyl eneoiﬁléﬁﬁﬁéd tﬂesmagim\ln reﬁlbbb@ran&ﬂloh&‘djfo@m%hﬁpt&(‘i}hétailko minkRyy Kabiesri cal
Co., Mdland M) Dowanol [ err] propyl ene gl ycol

n- propyl et‘H%Feaé?é“Wﬂ"rf@&ﬁFlll?‘Ek%‘ﬁlﬂi?é?ﬂ‘:h(Dow Chenical Co., Mdland M)

Dowanol [err] PnBext,a cleamng s:mulatxon was perfox'mlad Q\Ut)i& 68 of Phareret WﬁsHﬁbihyl et her as
hydrophoblc solvent

et hyl ene g | gﬂ]qm pr&&‘iﬁé Pndéeg{gaft@kage%% Foggﬁiqﬁlp%% A&ﬁtl&{t € aeanmg
sol-vest ( Ur\!fﬂd]en@?bhhéﬁﬁmﬁ%@ns. FiPa ¥ad for €ach néW Foirhilatids, the sponge was well rinsed

Cacti o aci dHtOSHgheRiuected 03 28 by 28 R0rieefvady oot vl e St Pl
aly oC/ ol i tc aCguthps (apppmx tl gram) of a tested productivyg mawmm 1ihe: sofled stezsf oaciile aBequest r ant
e
Tet er bor 0 NGarner Apparatus was energized to permit the sponge to pass the tile twelve times on one side of
10 the tile, equivalent to six scrub cyclings of the Apparatus. The tested tile was removed, rinsed
with tap water and allowed to dry.
This preparation of standard soiled tiles and cleaning protocol was performed not only for
each of the Example formulations, but also for a like number of Comparative formulations which
was a commercially available hard surface cleaner composition sold under the trade name
15 “Comet® Bathroom Cleaner” which was used directly from the trigger spray container as a foam
in accordance with label directions
Twenty individuals acted as testing panelists to rate the level of cleaning on a percentage
basis (0%to 100% clean) by comparing the cleaned areas of the Example formulations and those
areas cleaned by the Comparative formulations as well as the soiled/uncieaned area of the same
20 time. Each of the panelists rated all of the tiles, and in no case were the panelists aliowed to
discriminate greater than ten percent (i.e.: 10, 20, 30...100%). The reports determined by the
panelists were averaged for each of the evaluated tiles, and the mean reported values for each tile

are summarized on Table 4 - Visual Cleaning Evaluation, below.

Table 4 - Visual Cleaning Evaluation .
Example Formulation Evaluation Resuit: Comparative Formulation
Formulation; Evaluation Result:
Ex.1 44 36
Ex.2 49 45
Ex.4 46 41
Ex.5 53 29
. Ex.6 48 34
Ex.7 73 51
Ex.9 85 39
Ex.11 53 47
Ex.12 46 39

As the resuits of Table 4 indicate, as well as is shown on Figure 1, the various
25 formulations generally were determined to be at least comparable in their cleaning efficacy when

compared to the known commercial formutation, and in certain cases was found to provide a
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tartaric acid USP grade, as acid sequestrant
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fitted wth . I I'ter paper or equrvalent, and then t trate
was resuspéasgdench tile@t leashfivedimes Hie meen rafigctance valu¢ beipgirepontesthelowomdable S.of wat er

used to MakgshPFad gftbrmed for cach of the following: a clean unsoiled tile, a soiled tile, and a soiled

tile following Gardner Washability Apparatus scrubbing. Such reflectance values were then

15 employed to calculate % cleaning efficiency according to the following formula:
% Cieaning Efficiency =Lt - Ls x 100%
lo-Ls
wherein:

Lt = % reflectance average after scrubbing solid tile;
20 Ls = % reflectance average before cieaning soiled tile;
Lo = % reflectance average original tile before soiling.

Cleaning efficiency results are shown in Table 5, following,

Table 5 - Cleaning Efficacy
Composition: % Cleaning Efficiency:
Example 8 63.1
Comp.1 2.1
Comp.2 208
Comp.3 19.1

As shown, the measurement of the cleaning effectiveness of the test samples
25 demonstrated the superior ability of the cleaning composition of the invention to remove the test
soil from the test substrate. Reviewing the formulations reported on Table 5, Comp.] fails to
include the acid sequestrants according to Constituent A, Comp.2 fails to include according to
Constituent B, and Comp.3 fails to include Constituent C according to the present invention. As
may be seen from the results indicated on Table 5, the compositions according to the invention

30 which include Constituents A, B and C as defined by the present inventors provide a synergistic
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15 tested was determined to have a EPA classification Category IIl, where comeal involvement or
irritation cleared in seven (7) days or less. That such results are achieved with a product showing
good cleaning efficacy, at a strongly acidic pH is especially surprising.

The preceding evaluations were repeated again, but using the formulation according to
Example 13, described on Table 1. The pH of this formulation was evaluated prior to each test

20 and determined to be 2.0. During the performance of the Draize test, the Draize test score on day
1 of the test was16.5, and it was observed that corneal opacity was exhibited by only 3 of 6
subjects, which nonetheless cleared by the third day. Iritsis was observed in 4 of the 6 subjects,
which cleared in these subjects by the second day. All signs of conjunctival irritation of ali 6
subjects cleared by day 7. The resuits of the Draize test indicated that an EPA classification

25 Category III was appropriate, where comeal involvement or irritation cleared in seven (7) days or
less. That these results are achieved with a product showing good cleaning efficacy, and having an
acidic pH of 2.0 is again, particularly surprising.

Evaluation of Dermal Irritation:
The effect of the formulation according to Example 8 of Table 1 was also evaluated for

30 skin irritation; prior to the test the pH of the formulation was determined to be 2.0. The
formulation of Example 8 of Table 1 was used “as is”, that is to say without further dilution in
water.

Evaluation of skin irritation was performed in accordance with the following protocol. As

test animals, one group of young adults 6 New Zealand White rabbits weighing 2.0-3.5 kg with no
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cool for approximately 30 m nutes. Each of the treated tile surfaces felt
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Comparative fornul ations as well as the soiled/uncleaned area of the sane
20 t i Aipthe follopingscalene panelists rated all of the tiles, and in no case
were the paR@lemsi S al l owed to discrimnate greater than ten percent (i.e.:
10, 20, 30... 100% .Nolémhéneports determ ned by the panelists were averaged
for each of the evalvey dightteryjtiema (tardy pereptisidn reported val ues for each tile
are Bummari zed on TaWkibdefined éithenal Cl eani ng Eval uati a1, bel ow. Table 4 -

Vi sual O eani ng EvalMédetageto feverepdythema Formul ati or8 Eval uati on Resul t:
Conpar at i ve For mul atSee¢ire erythema (beet redness)
to slight eschar formation (injuries in depth) 4
Edema:
20 No edema
Very slight edema (barely perceptible) 1
Slight edema (edges of area
well-defined by definite raising) 2
Moderate edema (raised approx. imm) '3
25 Severe edema (raised more than 1 mm and
extending beyond the area of exposure) 4
Any signs of corrosivity >4

Mean Scores are determined by adding the scores of erythema/eschar on both sites and

30 the scores for edema on both sites are added. Each of the resulting 4 sums is divided by 6
(number of animals) to obtain the 4 mean scores for each single time period. Determination of
the Primary Irritation Index is obtained by adding the 4 mean scores for the 24 and 72 hour scores
(a total of 8 values) and dividing the sum by 4 (2 sites x 2 time periods) to obtain the Primary
Irritation Index. A Primary Irritant is defined as a substance which is not corrosive, but which

35 results in an. empirical score of 5 or more, in accordance with 16 Code of Federal Regulations
§1500.3(c)(4). As a result of the test protocol, it was found that the formulation according to
Example 8 of Table 1 caused no irritation as determined by observations in the tested subjects for

72 hours notwithstanding the acidic pH of the formulation.



For mul ati on: Eval uation Result: Ex. 1

44 F6—Ex—2 49

45 Ex. 4 46 41 Ex.5

53 29 Ex. 6 48

55 WO 9715645 39 Ex. 11 53

47 Ex. 12 46 39 As the
results of Table 4 indicate, as well asgis shown on Figure 1, the various
25 formul ations generally were determ ned to be at | east conparable

I n their clERaAGtRE oCAfting al\WAcveonpared to the known commrerci al

formul ati on, an% In certaln cases was found to provide WO 97/ 15649
PCT/ US96/ 15463 Sevstal afithefxemplan formplahians deseribed ingnorq detay |°é5§11ﬁbab@ﬁ Y&¥&cy over
that of thevihatedlin GHidr iCSRNME e bntitd i@ Sbidl Bickd agdidsOSriphNocdcd8 aldeldderval uat i on

Cl eaning effi.cacy was neasured f t formul ation according to Exanple 8
descri bad e Sbe Pabogduic gisria) (16 6kl Prmonels proesit (rip MBS co
Oorrlpas ati vepatEogmﬁpGa ba’e&ﬁdﬂﬁﬂ‘gt::]ewsp andRsbddomeanas adragitnsa BWOJIESMZ)-HTMGB' timgalr f or med
utilizing a rdner, . \\s ilit arat u Sl fa rd, sojl .tiles

pr epar edgi N ek 81"&’&&'2:@%(??“?&" ‘fvﬂ%hgﬁ)’&"ﬁc’iﬁ)‘?uﬁﬁ‘é‘g@r p%e@l ‘B'b&g&g{j’gfo@fﬂ%dar d
pressure amss. Bpossgs and 964102 desetibied roGhapter GofdtOffictabMehodaofAmadysist, 16dant i fy t he

iC !S eaglnggwg ] { itiﬁllb t%p ‘?% fﬁgs%%i%tpoﬁioi‘ %& g%all)?ig?ﬁ ﬁh%ﬁigtg;e‘d;r?l{icx all %Fdl e?e?ge\rlx\gagitililiﬁge d "as
Action of Disinfectants”, 960.09 described in Chapter 6 of “Official Methods of Analysis”, 15th
10 ~  Edition, of the Association of Official Analytical Chemists; or American Society for Testing and
Materials (ASTM) E 1054-91 the contents of which are herein incorporated by reference. This
test is also commonly referred to as the “AOAC Use-Dilution Test Method”.
As is appreciated by the skilled practitioner in the art, the results of the AOAC Use-
Dilution Test Method indicates the number of test substrates wherein the tested organism remains
15 viable after contact for 10 minutes with at test disinfecting composition / total number of tested
substrates (cylinders) eval.uated in accordance with the AOAC Use-Dilution Test. Thus, a result
of “0/60" indicates that of 60 test substrates bearing the test organism and contacted for 10
minutes in a test disinfecting composition, 0 test substrates had viable (live) test organisms at the
conclusion of the test. Such a result is excellent, illustrating the excellent disinfecting efficacy of
20 the tested composition.
Results of the antimicrobial testing are indicated on Table 6, below. The reported results
indicate the number of test cylinders with live test organisms/number of test cylinders tested for

each example formulation and organism tested.

Table 6 - Antimicrobial Efficacy
Staphylococcus | Salmonella Pseudomonas
aureus choleraesuis | aeruginosa
Example Formulation
Ex. 15 0/60 0/60 0/60
Ex. 17 0/60 ' - 0/60
Ex. 8 0/60 - 0/80

“—* indicates not tested

25



10 . cleaning conposition therefrom In determning the cleaning
efficiency of each of the fornul ations, reflectance values were determ ned
using a Gardner Mcro-Tri-G oss Meter which tested each tile at |east five
times the nean refl ectance val ue being reported bel ow on Table 5. Testing
was perfor nab dmese@ach of the followi ng: a clean unsoil edPCiriugds184630i | ed
tile, and a soiled tile follow ng Gardner Washability Apparatus scrubbing.
Such refl ectance val ues were then 15 enpl oyed to cal cul ate % cl eani ng
efficiency according to the foll ow ng f2ernul a: % Cl eaning Efficiency =
[err] x 100% wherein: Lt = %reflectance average after scrubbing solid
tile; 20 As may be dean frontthe ehile dtdamedabavethe cenposifians eccoldingm thgy soi | ed
tile; Lo =.%refl ect.ance,average, origi le before soiling...Cl eani ng

ef ficiency "?‘Pé:'%t{?f‘tp Esw'éli? éxcglhegtv\%a?ﬁg lfeé' l:hg{og’,g}ldfs {))‘Jf*%w‘gﬁ‘é&nflh aaBdlo‘e‘gllf*fes-qw'& eani ng

Ef fi cacy Cdiffiodtite feowye stains yet at the same timeGheFlarsavrpuiginghf mildto i 3nd thenauepise 8

63.1 Conp. } - . . ] Lo
29.8 Conp. ssues of the user which is uncharacteristic of cim:i%&Tgﬁémgﬁgl\%}f m?lhdee ann%asur ement  of
t he cd eani signifitdnbproportiones en asidictdorstituentt Theserqslvantagestare further supplementedrbatted t he
ST O | Akdeln ybhnidife) IrERY o e AR bl QiR b P el Bk Gy 10 L
test soil fromthe test substrate. Review ng the tornulations reported on
Tabl e 5, Chpthroem{kitchen apdothes envirgementsand gillfurdher, the stficesy ofthese sempesitionst o

Const i t ueNtgdngt P Bilioirhéds wall ! Such Aivahtalfes A9 fibihee hOsubOP LHatabiefiticsdr and
Conp. 3 fails to include Constituent C accoiding to the present invention.
As may be $tsSAmPosisions, the cleaning and antimigrobial bepelijpattepdipaitsyise wﬁeh is Benbefaiet i ons
accongli Nng kRowd8 tHeaMeNt i on 30 whi ch include Constituents A B and C
as defined by the present inventors provide a synergistic
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PCT7TUS967 I5463 - 17- Ccleamnyg ef feCL_ Wi tir s mot—otherw se provided. This
effect may be nore cIearIy seen from Fi gure 2 which shows that surprisingly
i mproved cl eani ng ef fiP oVRelgabeby t he i nventive conpositions.

Eval uati on @jodPneé@r |r ﬂm\ lﬂuu The ocul ar pipfshenlskddn
characteristics of for ding to the invention were eval uated
usi ng the known Draize Eye test protocol. Evaluation was perfornmed on a
formul ati on according to Exanple 8 of Table 1 above; the pH of this

fornul ati on was deternimned-to-be 2.0.-- 7 known ;,,u +Hose—sidll in the art,
the Drai ze Eye Test rritation fo HﬁeS@EEirdHhﬁ BtENsieverity of
ocul ar | esions. l’! ﬂ mﬂﬁﬂéﬁ nce of the Drai z&HPEACEDt he [Or ai ze test
10 sc&'ﬁ_&n day S was 11.33, and 1T was—furttrer observed
that all signs of conjunctival irritation of all 6 subjects cleared by day
7. The resylts f ssification
Categpory | FI vvag §I5’h§89:’®§t‘7"§ hmmﬁ%ﬁagpg%arsﬁg%#ﬁg% @gﬁle%ﬁépﬁJe?’l rritation

cl éar®d in sevell¢? /ﬁaay@sbjrof#mslsewmntmonsn@erguu del i nes of the USA

Envi ronnment al Ppot ¢ek bW 10, (1986),
based on the Draize E;)g 'el'lg‘g'? Ffégﬁu?&%yﬁrﬁ@mﬁo dr%hhc]?g;rﬁg tested was
deternined to hévéfoézymh'cqfastsfamrﬁaqqlqmym@gmnynmm wher e cor neal

i nvol venent or orm%g;wgﬁ,tg}@,%e,qmggptﬁ,gmeghsgt@mpays or less. That such
results are ach| eved W t roduct show ng good cl eaning efficacy, at a
strongly acidic f)PPf@e@s‘B%lb&P”F’yh‘s‘Eﬁ‘ﬁrl sing. The precedi ng eval uat I ons were
repett ed agai n, whsin thela oasme,dfs@fam|@amngeoﬁfoaqsﬂxn&éppm

descri bed on Table 1. The pH of this formulation was eval uated prlor to
each test 20 and determned to be 2.0. During the performance of the

Drai ze tese, thmﬁqaawaﬁmt&&em&@ﬂ&hh a&Brdtn eoazﬂﬁtx weRinl6. 5, and it
was obser ved th@gacéé)rneal opacjty was exhibited 3 of 6 subjects,

whi ch nonet hel e Eapestpny “i“l‘?@"‘t‘h’f*ﬁ“@iﬁ?‘“ oitpig !%‘?/S ew&sa%éedevsékpnmm of

the 6 subjects, suWﬂinlekbld}leﬁﬂc hdit, bAREAR abilRbBielaSid RMifiniCackE aQALagRY . Al l
sig of conjuncti val dlté”taﬁrl on. of, all 6 subjects cl ear ed by day 7. The
resul'ts of the ?wz%’ & afifl, gpRric agith caprgie acld, "Eﬂiﬁf"cﬂctﬁisg‘mf"i’%“icaﬁd

dimethylsulfamic acid, propionic acid, polyacrylic acid, 2-ethyl-hexanoic acid, formic

acid, fumaric acid, l-glutamic acid, isopropy! sulfamic acid, naphthenic acid, oxalic acid,
phosphorus acid, valeric acid, benzene sulfonic acid, xylene sulfonic acid, sulfonic acids,
maleic acid, acetic acid, adipic acid, lactic acid, butyric acid, gluconic acid, malic acid,

20 tartaric acid, and glycolic acid.

3. The aqueous hard surface cleaning composition according to claim 1 or 2 wherein the

acid sequestrant constituent comprises at least 50% by weight of citric acid.

25 4. The aqueous hard surface cleaning composition according to claim 1 wherein the acid

sequestrant constituent is present in an amount of from 4.0 - 6.0% by weight.

5. The aqueous hard surface cleaning composition according. to claim 1 wherein the mixture
) of hydrophobic and hydrophilic solvents includes a hydrophobic solvent which is an
30 organic solvent selected from: mineral spirits, tripropylene glycol n-butyl ether, propylene
glycol phenyl ether, dipropyiene glycol n-propyl ether, ethylene glycol phenyl ether,
propylene glycol n-butyl ether, and dipropylene glycol n-butyl ether, and a hydrophilic
solvent which is selected from: glyco! methy! ether, dipropylene glycol methy! ether,
tripropylene glycol methy! ether, propylene glycol n-propy! ether, ethylene glycol n-butyl
35 ether, diethylene glycol n-buty! ether, diethylene glycol methy] ether, propylene glycol,



BThiRibacecmhere corneal involvenent or

JHnm or less. That these results are

25 _ Cat egory | IThisgtsee

irritation cleared in )

achieved with a product cl eaning efficacy, and having an
P

acidic pHof 2.0 is ag articularly surprising. Evaluation of Dernal
Irritation: whvyenssks ect of the fornmul ati on accordi ng to Exeowsissegs4e3 Tabl e |
was al so eval uated for 30 skinirritation; prior to the test the pH
of the fornulation was determned to be 2.0. The fornul ati on of Exanple 8
of Table | was used "as is", that is t&3say without further dilution in
wat er. Evaluatigp.of skin irritatjon,wa rformed.in accordapnce wth the
fol |l ow ng prot ot ]7'“ C?’elg‘fpmgﬁ'f"ﬁﬁ §'§°"8‘r?§'“’g°‘rr:'8heg’y 5?°%3H&°"38f?ﬁf s New

Zeal and Wi t e r ethylere glyeslingho-hayl21iBr d8etdte lagd dieth¥iene glycol mdfivethy! &hed d@tate.

PCT/ US96/ 15463 - 18- differentiation as to their sex were collected. Prior
to application of the testing, the back and sides of each animal are

cli pped frée of ThesqueousTherd syifacs sleaningeomposisian becerdigle toslaith @ whereimalie acol um, are
sel ec§ ed and repmni.n, i . oe=Y i ' | i zabet han
styl ? restraini ﬁggng%{’fﬂ%@g%}o}’%%?{hﬁ% s?{cn%%@is(? },e&fl {fg&% %'g%uwfot(gg‘ F’rr?}lrgétl)tE i on was

i ntroduced unde$.0% bg wsightm sq. gauze patch. The 5 pat ches were applied
to two intact sites/aninmal, and were secured wi th adhesive tape; the test
sites were not occluded. The test fornulation was kept in contact with the
skin for 48hour Sheaquehs hard surfpge clepning gompasition according toraapelalaimahd? wheeeins t es
vere rinsed wite HAQsME cdMpolifigh VRO hboutS)Poabett 181 Ning collars were renoved
at this tinme. In vivo evaluation of the rabbits was perfornmed by observing
for Yin reactions, includi ng 10 ul ceration & necrosis, at 4, 24 and
72 hours abfer gRRlgh&as ket suftheelckRnitgSdpitioh Gdcbrdingtciny Bkidifs PasRflcPn t he

foll owi ng scal e: Erythems: . .
comprises a gelling agent, and said composition is in a gelled form.

THIS SHEET HAS BEEN
r REPLACED

-



No erythema _ 0 Very slight erythema
(harely_perceptible) 1 15 Wel-l-def.i ned erythema
2 Noderate to severe erythem 3 Severe erythema (beet
redness) to slight eschar formation (injuries in depth) 4 Edema: 20

No edena 0 Very sli (barely
percepti bl eW09715649 1 g|jght edena (edges of area well Jgghjﬁgﬁg'%ﬁ

definite raising) 2 Moderate edena (raised approx.

3 25 Severe edema (raised nore than 1 mm and extendlng
beyond the area of exposure) 4 Any signs of corrosivity

>4 Mean Scores are determ ned by adding the scores of erythema/eschar on
both sites and 30 the scores for edema on both sites are added. Each
of the resulting 4 suns is divided by 6 (nunber of aninmals) to obtain the 4
mean scores for each single tinme period. Determination of the Primary
Irritation Index is obtained by adding tlfg 4 nean scores for the 24 and 72
hour scores (a total of 8 values) and dividing the sumby 4 (2 sites x 2
time periods) to obtain the Primary Irritation Index. A Primary Irritant is

defined as a substance which is not corrosive but which 35 results
in an enpirical score of 5 or nore, aﬁ@@%a‘gce with 16 Code of Federal
Regul ati ons 1500.3(c)(4). As a result of st protocol, it was found

that the formulation according to Exanple 8 of Table 1 caused no irritation
as determ ned byowhservations in the tested subjects for 72 hours
not wi t hst andi ng gdq acidic pH of the fornulation.

Evaluation Results
o3 8888338

Ex1 Ex2 Ex4 Ex5 Ex8 Ex7 Ex8 Ex11 Ex.12
Example Formulation / Comparative Formulation
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exerrpl ary forrrul ations descrl bed in nore det a|I on TabI el above wer e

eval uated in or der to evaluate their antinicrobial efficacy against

St aphyl ococ%@ gus (gram positive type pathogenic bact getasesnddsC 6538),
Sal monel la ¢ er aesw s (gram negative type 5 pat hogeni ¢ bacteri a)
(ATCC 10708), and Pseudononas aerugi nosa (ATCC 15442). The testing was
performed in accordance with the protocols outlined in "Use-Dilution

Met hod", Protocols 955.14, 955.15 and 964. 02 described in Chapter 6 of
"Oficial Methods of Analysis", 16th Edition, of the Association of

Oficial Analytical Chem sts; "Germcidal and Detergent Sanitizing Action
of Disinfectants”, 960.09 described in Chapter 6 of "Oficial Methods of
Anal ysi s", 15th 10 Edition, of the Association of Oficial Analytical
Chem sts; or Anerican Society for Testi and Materials (ASTM E 1054-91
the contents of which are herein incorpfﬂat ed by reference. This test is

al so coomonly referred to as the "AQAC Use-Dilution Test Method". As is
appreci ated by the skilled practitioner in the art, the results of the AOAC
Use- Dilution Test Method indicates the nunber of test substrates wherein
the tested organi smremins 15 viable after contact for 10 m nutes
with at test disinfecting conposition / total nunber of tested substrates
(cylinders) evaluated in accordance W tRjdgiye 20AC Use-Di | ution Test. Thus,
a result of "0/60" indicates that of 60 test substrates bearing the test

or gani sm and cont a,@t ed for 10 mnutes in a test disinfecting conposition, 0
test substrates ha iable (live) test organisns at the conclusion of the
test. Such a resulgy =+ent, illustrating the excellent disinfecting
efficacy of 20 as{ed conposition. Results of the antimcrobial
testing are indiotaso 3l ¢ 6, below. The reported results indicate the
nunber of test lin ELhitlive test organi snms/ nunber of test cylinders
tested for eachmex® ifation and organismtested. Table 6 -
Antimicrobial Effi |3%

g
o 20/
104




“Staphyl ococcus  Sal monel | a Pseudonpnas aur eus IUS 96/ %Eﬁ%gg

© chol er aesui08291/243WQlgi nosa Exanpl e Fornul ation Ex. 15 S 19
‘0/66 - e - QR60-EX. 17 0/60 -
0/60 Ex. 8 0/ 60 - - o/60 "-"

i ndi cat es anHH jl "MJ 97/ 15649 -21-
PCT/ US96/ 15 o e seen fromthe results indicated above, the

conposi tions according td the invention provi de excell ent cleaning benefits
to hard sungaces, including hard surfaces with difficult to renove stains
yet at the time they are surprisingly mld to skin and the nmucous

ti ssues of the user which is uncharacteristic of cleaning conpositions

whi ch incl yde anygdmicidal a%u%wmaid suffide cWaﬁﬂ%E&rﬁﬁU@iti@ﬁ walth 3Ghtiges:const i tuent .
These advantages are further supplenmented by the excellent antim crobi al

effidacy of thedd cloMpbsweiB s amepid sequesiprprsitienter i a conmonly found in
bat hroom kit chgn ajpe, W@S&ht%@!hfiﬁ{yg%slhfda@hgbié%({ lllxydf@afchﬂ%lvexﬁﬁe efficacy of

t hese conpositions agai'nst “the po as we advarnt ages clearly
il lustrate the duBés boweightat asurfaciast srdydmofropelvenstioieptsi t i ons, the cl eani ng

and anti m cr obi ?'-ZB%?C i t.%tght endlmr(l)ge (I)ptti%nalll%:gnsmlerﬁp; is not before 10

known to the ar
the balance to 100% by weight, water

10 wherein the aqueous hard surface cleaning composition exhibits a pH of 7.0 or less.

2. The aqueous hard surface cleaning composition according to claim 1 wherein

e’ the acid sequestrant constitiient is selected from: citric acid, cresylic acid, dodecylbenzene
sulfonic acid, phosphoric acid, salicylic acid, sorbic acid, sulfamic acid, acetic acid,

15 benzoic acid, boric acid, capric acid, caproic acid, cyanuric acid, dihydroacetic acid,
dimethylsulfamic acid, propionic acid, polyacrylic acid, 2-ethyl-hexanoic acid, formic
acid, fumaric acid, l-glutamic acid, isopropyl sulfamic acid, naphthenic acid, oxalic acid,
phosphorus acid, valeric acid, benzene sulfonic acid, xylene sulfonic acid, sulfonic acids,

maleic acid, acetic acid, adipic acid, lactic acid, butyric acid, gluconic acid, malic acid,

20 tartaric acid, and glycolic acid.
3. The aqueous hard surface cleaning composition according to claim 1 or 2 wherein the
~— acid sequestrant constituent comprises at least 50% by weight of citric acid.
25 4, The aqueous hard surface cleaning composition according to claim 1 wherein the acid

sequestrant constituent is present in an amount of from 4.0 - 6.0% by weight.

5. The aqueous hard surface cleaning composition according to claim 1 wherein the mixture
of @ydrophobic and hydrophilic solvents includes a hydrophobic solvent which is an
30 organic solvent selected from: mineral spirits, tripropylene glycol n-butyl ether, propylene
glycol pheny! ether, dipropylene glycol n-propyl ether, etﬁylene glycol pheny! ether,
propylene glycol n-butyl ether, and dipropylene glycol n-butyl ether, and a hydrophilic
solvent which is selected from: glycol methyl ether, dipropylene glycol methy! ether,
tripropylene glycol methyl ether, propylene glycol n-propyl ether, ethylene glycol n-butyl
35 ether, diethylene glycol n-butyl ether, diethylene glycol methyl ether, propylene glycol,

AMENDED SHEET



Cl ai s | ek Gldal aqueous hard surface cl eaning conposition which
corrprlsmlm,#ll@lﬂﬁ”i[!mlii 0.1 - 10% by wei ght of an acid sequestrant
constituent; O.1u- y wei ght of a m xture of hydrophobic and
hydrophilic solvents; 1 - 8% by wei ght of a surfactstiptegheet 1 52/98
constituent; 0 - 20% by wei ght of one "¢ " nore optional constituents; the

bal ance to 100% i ght, wate 0 . wherein the eous hard
surface cl eani ?{%)Hgfg%gpfsfgﬂpaé‘%f‘éﬂ% "éftlﬁﬂfloq’etwlﬁ‘etﬁﬁycf’Q’E%".wf%t ®The
aqueous hard sethflarehabEasiotmnt eMmpaskthte ind diztgledé giged! moaddiiyhethenddiiei n t he

acid sequestrant constituent is selected from citric acid, cresylic acid,
dodecyl benzene sul fonic acid, phosphoric acid, salicylic acid, sorbic acid,

sul L am ¢ @ci d, TiRCRuddus Raril dgrfawclgaging;pﬁp%smonbedm_zaﬁg:m@ghﬁl é _vkme:reiﬁafua@: ?l, capric
acli a, caprolc acid, yanuri ¢ acl I.hydroaceti c agli d, I met hyl sul fam c
aci d, propi oni BIXgg? ,hYHES’IPQ%b&%FFith’HE}PB%/S%"%‘F FAresER iARRugLfFOm 30 ri ¢ aci d,

fumaric acid, dedleytaiphe acid, isopropyl sulfamc acid, naphthenic acid,
oxal ic acid, phosphorus acid, valeric acid, benzene sulfonic acid, xylene
sul fonic acid, sulfonic acids, nmaleic acid, acetic acid, adipif acid,
lactic acgd, by h&u?ﬁdr&isurﬂkéjﬁ%h% cBinbéLitioABLdordifto dny th:Iaims]l - #wherein
tartaric acid, an& l'ycolic acid. 3. The aqueous hard surface cleaning
conposition ac@gpﬁiogéepmmsﬁbmsﬁm atputph@toagbputtifle aci d sequest r ant
constituent conprises at |east 50% by weight of citric acid. 25 4,

The aqueous hard surface cl eani ng conposition according to cl&m 1 wherein

t he aci d $equebieragneous bard surfaceei¢aning compasiion aceording tapnyeficlahs f r Fwhith0 - 6. 0%

ol aim 1 wher oi SPRES SR AR B N S ERIT ol vents

i ncl udes a hydrophobi c sol vent which is an 30 organi ¢ sol vent
selected from mneral spirits, tripropylene glycol n-butyl ether,

propyl ene gl ycol phenyl ether, dipropylene glycol n-propyl ether, ethylene
gl ycol phenyl ether, propylene glycol n-butyl ether, and dipropyl ene glycol
n-butyl ether, and a hydrophilic solvent which is selected from glycol

nmet hyl et her, dipropylene glycol nethyl ether,

- 9802552 - 1
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A
tripropyl ene glycol nethyl ether, propylene glycol n-propyl ether, ethylene
: ' ol n- butyt—ether,

gFycot—m=buotyt—35 —

di et hyl ene gl ycol nethyl ether, proRylgngsgycet, Sutflt itute sheet)p,¢{
2/9/98 -22 - ethylene glycol, i SQ&QQZ hado Bt hinol , et hy enew‘j
gl ycol nonoet hyl ether, ethyl enewl nC-butyl ether aceghddyz and '

di et hyl ene gl ycPC'Ionoet hyl wekiBe¥re:dE@ A PRopedy orcanERBONAUEOUS surface
cl eani ng conposition according to cl@moniBiledrein the a m xture of

hy dr opho INTERNATIONAL APRLICATIONOPURBLISHED UNDER THE PATENRCOQPERATION fTREATYWECT) -
6.0% b 51%% ﬁte&'cmtﬂm aqueouls nh Surit.ac Jeanl ng conp

accorcliyn)gcilgl g%hy a@f) 3(';‘{falmms 1 - 6 wh Afi hﬂtlﬁeemﬁﬁﬂ %’ﬁ‘t%%"n%:"b"qrreﬁbsi t??rgq g}*srﬁg%
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(54) Title: GERMICIDAL ACIDIC HARD SURFACE CLEANING COMPOSITIONS /
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Evaluation Results

Ex1 Ex2 Ex4 Ex8 Ex6 Ex7 Ex9 Ex11 Ex12
Example Formulation / Comparative Formulation

(57) Abstract

Improved hard surface cleaning compositions having an acidic pH provide good removal of soap scum stains, and further feature low
levels of imitability to the user. The compositions comprise 0.1-10 % by weight of an acid sequestrant constituent; 0.1-10 % by weight
of 2 mixture of hydrophobic and hydrophilic solvents; 1-8 % by weight of a surfactant and/or hydrotrope constituent; 0-20 % by weight
of one or more optional constituents; the balance to 100 % by weight of water, wherein the aqueous hard surface cleaning composition
exhibits a pH of 7.0 or less, especially a pH of 5.0 and less. Although acidic, the improved hard surface cleaning compositions feature low
irritability to the eyes and skin of consumers. The compositions also provide disinfecting effects. Processes for the production of the said
compuositions, as well as methods for their use are also described.




